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    Abstract
The transcription factor Runx1 is essential for definitive hematopoiesis, and the RUNX1 gene is frequently translocated or mutated in leukemia. Runx1 is transcribed from two promoters, P1 and P2, to give rise to different protein isoforms. Although the expression of Runx1 must be tightly regulated for normal blood development, the mechanisms that regulate Runx1 isoform expression during hematopoiesis remain poorly understood. Gene regulatory elements located in non-coding DNA are likely to be important for Runx1 transcription. Here we use circular chromosome conformation capture sequencing to identify DNA interactions with the P1 and P2 promoters of Runx1, and the previously identified +24 enhancer, in the mouse multipotent hematopoietic progenitor cell line HPC-7. The active promoter, P1, interacts with nine non-coding regions that are occupied by transcription factors within a 1 Mb topologically associated domain. Eight of nine regions function as blood-specific enhancers in zebrafish. Interestingly, the +24 enhancer interacted with multiple distant regions on chromosome 16, indicating it may regulate the expression of additional genes. The Runx1 DNA contact map identifies connections with multiple novel hematopoietic enhancers that are likely to be involved in regulating Runx1 expression in hematopoietic progenitor cells.
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