Epigenetic leukocyte subtyping using digital droplet PCR for hematological diagnostics
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I. Abstract Body (up to 250 words)

Analysis of the composition of white blood cells is among the most frequently requested laboratory tests in hematological diagnostics. Differential leukocyte count serves as indicator for a spectrum of diseases including infection, inflammation, anemia, and leukemia, and is under investigation as early prognostic biomarker for several diseases. Epigenetic markers have recently emerged as powerful analytic tools for the study of phenotypic variations. This has led to the investigation of cell-lineage DNA methylation patterns that correlate with human leukocyte populations, allowing precise quantification of white blood cell (WBC) subset.1,2 The methods of DNA methylation analysis, however, often require costly and complex techniques involving genome sequencing or loci-specific quantitative PCR (qPCR). Herein, a thermoplastic elastomer droplet microfluidic device is presented and employed for methylation specific digital droplet PCR. The technology has been used to delineate specific leukocyte subtypes based on cell-lineage DNA methylation patterns.3 Bisulfite-treated DNA from blood samples is encapsulated in droplets with ddPCR reagents containing primers and TaqMan fluorescent probes specific for CpG loci correlated with WBC sub-population types.  The multiplex approach allows the interrogation of many CpG loci without the need for separate ddPCR reactions, allowing more accurate parametric determination of WBC sub-populations using epigenetic analysis of methylation sites. The presented method achieves multiplex detection of various methylation sites within a single droplet, while promoting customizability and cost-effectiveness, which are prerequisites for translation into clinical diagnostics.
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