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Abstract

Gene expression programs in human cells are controlled by chromatin regulators such as transcription
factors, histone modifiers, and chromatin remodeling factors. These regulatory events at enhancers con-
tribute to the specific gene expression patterns to determine cell fates. Enhancers, localized among non-cord-
ing region, are defined by specific histone marks, including acetylation of histone H3 lysine 27 and/or his-

tone H3 monomethylation through next-generation sequencing technologies such as ChIP-seq analysis. In
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human cancers, cancer specific enhancer elements control the expression of critical genes associated with

tumorigenesis. In this review, we discuss the functional mechanisms of enhancer regulation in T-cell leukemia

and malignant rhabdoid tumors (MRTSs). In Jurkat cells (a T-cell leukemia cell line), for example, inser-

tion mutations in a noncoding site, upstream of the TALI gene, introduce new binding motifs of MYB tran-

scription factor, working as a cancer specific-enhancer. In MRTSs, in contrast, loss of SNF5 gene caused desta-
bilization of SWI/SNF complex, followed by creation of residual SWI/SNF complex without SNF5 and some
BAF components (here after, SWI/SNF 2 complex). SWI/SNF ® complex tend to regulate super-enhancers

but not typical enhancers, resulting in distinct enhancer activities, which leads to aberrant gene expression

events. Further understanding of enhancer events should provide important contexts for assessing the con-

sequences of coding and non-coding genetic alterations observed in cancers.
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