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STEM CELL-DERIVED MEGAKARYOCYTES: TOWARDS UNDERSTANDING GENETIC CONTROL OF PLATELET FUNCTION
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Platelet activation pathways reflecting hemostasis and thrombosis are the underlying substrate for many cardiovascular diseases and related acute events. Genome wide association studies (GWAS) have provided many genetic loci that are associated with platelet function, but the mechanisms of how genes control platelet function remain unclear. Our own GWAS study uncovered more than 50 loci associated with platelet aggregation at genome-wide significance (p<5x10-8), with many replicated in both white and African American subjects. Most genetic signals occurred in intergenic regions (38%), or in introns (55%), neither of which are translated into proteins, with only 1.6% producing missense mutations in exons. Mechanistic interpretation is limited by uncertainty as to which gene(s) are up- or down-regulated in the presence of most SNP modifications. In this study, we are creating pluripotent stem cells (iPS) from peripheral blood mononuclear cells of subjects with known genetic variants.  We are then differentiating these stem cells into megakaryocytes (Mks), the precursor for platelets, and characterizing all of the genetic mRNA transcripts up- and down-regulated in the Mks using NextGen Sequencing (RNAseq).  This will allow us to examine mRNA expression patterns for each GWAS signal to determine known and novel functional pathway(s) involved in platelet aggregation. We are particularly interested in the platelet membrane receptors PEAR1 and MET, for which intronic GWAS variants are associated with aggregation to multiple agonists. It is unknown whether these intronic loci, which presumably represent genetic regulatory regions, influence the amount of mRNA transcribed in these genes or in other genes in aggregation pathways. These studies should result in a better understanding of platelet biology and potentially in new therapeutic targets to modify platelet aggregation in appropriate individuals.
