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            Abstract
We combined large-scale mRNA expression analysis and gene mapping to identify genes and loci that control hematopoietic stem cell (HSC) function. We measured mRNA expression levels in purified HSCs isolated from a panel of densely genotyped recombinant inbred mouse strains. We mapped quantitative trait loci (QTLs) associated with variation in expression of thousands of transcripts. By comparing the physical transcript position with the location of the controlling QTL, we identified polymorphic cis-acting stem cell genes. We also identified multiple trans-acting control loci that modify expression of large numbers of genes. These groups of coregulated transcripts identify pathways that specify variation in stem cells. We illustrate this concept with the identification of candidate genes involved with HSC turnover. We compared expression QTLs in HSCs and brain from the same mice and identified both shared and tissue-specific QTLs. Our data are accessible through WebQTL, a web-based interface that allows custom genetic linkage analysis and identification of coregulated transcripts.
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                    Figure 1: Mapping QTLs that modulate gene expression in HSCs.[image: ]


Figure 2: Comparison of brain and HSC QTLs.[image: ]


Figure 3: Linkage analysis of four strongly cis-regulated stem cell transcripts showing genome-wide significant linkage to an interval mapping in close proximity to the gene (gene position is indicated by red triangle).[image: ]


Figure 4: Candidate genes affecting HSC proliferation.[image: ]
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