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    Abstract
Purpose We sought to enhance the cytometric analysis of MDS by performing a pilot study of a single cell mass cytometry (MCM) assay to more comprehensively analyze patterns of surface marker expression in patients with MDS.

Experimental Design Twenty-three MDS and five healthy donor bone marrow samples were studied using a 34-parameter mass cytometry panel utilizing barcoding and internal reference standards. The resulting data were analyzed by both traditional gating and high-dimensional clustering.

Results This high-dimensional assay provided three major benefits relative to traditional cytometry approaches: First, MCM enabled detection of aberrant surface maker at high resolution, detecting aberrancies in 27/31 surface markers, encompassing almost every previously reported MDS surface marker aberrancy. Additionally, three previously unrecognized aberrancies in MDS were detected in multiple samples at least one developmental stage: increased CD321 and CD99; and decreased CD47. Second, analysis of the stem and progenitor cell compartment (HSPCs), demonstrated aberrant expression in 21 of the 23 MDS samples, which were not detected in three samples from patients with idiopathic cytopenia of undetermined significance (ICUS). These immunophenotypically abnormal HSPCs were also the single most significant distinguishing feature between clinical risk groups. Third, unsupervised clustering of high-parameter MCM data allowed identification of abnormal differentiation patterns associated with immunophenotypically aberrant myeloid cells similar to myeloid derived suppressor cells.

Conclusions These results demonstrate that high-parameter cytometry methods that enable simultaneous analysis of all bone marrow cell types could enhance the diagnostic utility of immunophenotypic analysis in MDS.

Statement of Significance
	High-dimensional mass cytometry enables high-resolution characterization of abnormal maker expression and myeloid development in MDS.

	This technology could enhance MDS diagnosis and therapeutic monitoring and merits further research.



Statement Translational Relevance In spite of several studies suggesting the utility of flow cytometry in the diagnosis of myelodysoplastic syndrome (MDS), this technique has not been widely adopted. We sought to enhance the utility of cytometry in MDS by performing the first high-dimensional mass cytometry characterization of a cohort of MDS patients. High-dimensional mass cytometry allowed all bone marrow cell populations to be simultaneously analyzed enabling high-resolution characterization of abnormal maker expression and myeloid development in MDS. This approach could identify almost all previously identified aberrant surface marker expression patterns in MDS while simultaneously enabling analysis by unsupervised clustering. Additionally, this mass cytometry analysis approach enabled the modeling of abnormal differentiation in MDS. This technology could enhance MDS diagnosis and therapeutic monitoring and merits further research.


Footnotes
	* Reprint requests and other correspondence should be sent to either: Garry P. Nolan, Ph.D. 3220 CCSR, Baxter Laboratory, 269 Campus Dr., Stanford, CA 94305, Phone: (650) 725-7002, Fax: (650) 723-2383, gnolan{at}stanford.edu; or to: Gregory K. Behbehani, M.D., Ph.D., 416 Biomedical Research Tower, 460 W. 12th Ave., Columbus, OH 43210, Phone: (614) 685-6015, Fax: Gregory.behbehani{at}osumc.edu

	Conflicts of Interest: G.K.B. and G.P.N. have provided paid consulting to Fluidigm Sciences, G.P.N. has equity ownership of Fluidigm Sciences. Other authors disclose no potential conflicts of interest.
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