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Genome-wide profi ling reveals hyper-trimethylation of histone h3 lysine 27 at PU.1 targets 
in Myelodysplastic Syndrome (MDS)
Jason X. Cheng
University of Michigan, USA

PU.1 is critical for myelopoiesisand histone 3 lysine 27 trimethylation (H3K27me3) isimportant for modulating self-renewal 
of hematopoietic stem cells (HSCs), but a possible role forPU.1 and H3K27me3 in myelodysplastic syndrome (MDS)has 

not been illustrated. By focusing on refractory cytopenia with multilineage dysplasia (RCMD) with normal cytogenetics, our 
epigenetic profi ling showed approximately 4600 annotated gene promoters with increased levels of H3K27me3 in RCMD, 
compared to normal. Computational analysis of the DNA sequences in the hyper-H3K27me3 regions revealed a statistically 
signifi cant enrichment of the PU.1 binding DNA motif (PU-box). Furthermore, an inverse relationship exists between the hyper-
H3K27me3 and PU.1 binding as well as the mRNA expression of PU.1 down-stream myeloid genes at the genome-wide scale. 
Th ree PU.1 isoform encoding genes,namelySPI1, SPIB, and SPIC, show diff erent patterns of H3K27me3 at their promoters. By 
using an erythroid/myeloid line derived from a patient with MDS, we demonstrated that H3K27me3 inhibitors can promote 
erythroid diff erentiation. H3K27me3 inhibitors can eff ectively induce expression of PU.1 and its down-stream genes in both a 
promyelocytic line and primary MDS bone marrow cells by reducing H3K27me3 at the gene promoters, which strongly suggests 
epigenetical dysregulation of PU.1 pathway is instrumental in the pathogenesis of MDS.
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