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Statement of the Problem: Acute lymphoblastic leukemia (ALL) is a deadly disease that has limited treatment options. 
Deregulation of the Ikaros tumor suppressor gene due to deletion or inactivating mutation of a single allele is associated with 
the development of high-risk ALL, increased the chance of relapse, and overall poor prognosis. The mechanism through which 
Ikaros regulates gene expression in leukemia is still unknown. 

Methodology: Global genome-wide studies using chromatin immunoprecipitation, coupled with next-generation sequencing 
(ChIP-seq) were used to identify Ikaros target genes and epigenetic signature. Results were confirmed by quantitative chromatin 
immunoprecipitation (qChIP). We analyzed the epigenetic regulation of gene expression by Ikaros using Ikaros gain- and loss-
of-function approaches. Quantitative real-time PCR (qRT-PCR) and western blot were used to assess gene expression.

Findings: Global genome-wide DNA-binding assays identified many genes that are regulated by Ikaros in ALL. Functional 
experiments followed by scanning qChIP at promoters of Ikaros target genes revealed that Ikaros can repress transcription by 
inducing the formation of heterochromatin at promoters of several Ikaros target genes. Overexpression of Ikaros in ALL results 
in an increased repressive epigenetic signature, as evidenced by increased H3K27me3 and H3K9me3 marks at promoters of 
genes that promote cell cycle progression and the PI3K pathway. In addition, Ikaros regulates the global epigenetic signature by 
regulating expression of the JARID1B/KDM5B histone demethylase. Increased expression of Ikaros results in transcriptional 
repression of KDM5B and increased levels of H3K4me3, as evidenced by Western blot. 

Conclusion & Significance: Ikaros tumor suppressor activity in high-risk ALL involves epigenetic regulation of its target 
genes, as well as regulation of H3K4me3 levels via transcriptional repression of the KDM5B gene. These data provide novel 
insights into the epigenetic regulation of gene expression and the mechanisms of tumor suppression in acute lymphoblastic 
leukemia.
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