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Gene expression control mechanism via super-enhancer by cohesin loader
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Genes coding cohesin complex and its loader complex are mutated in Cornelia
de Lange syndrome (CdLS). Although CdLS seems to be caused by misregulation of genes mediated by
cohesin and its loader, how these factors regulate transcription remains to be unclear.

To approach this point, we performed Hi-C, HIChIP, and Micro-C analyses using a cohesin-depleted
cell line and a CdLS patient cell line. We found that cohesin is essential for most of the
enhancer-promoter loops. Moreover, we found that the super-enhancer (SE)-promoter loops at
down-regulated genes in the CdLS cell line were especially weakened. Taken together with the
previous results, it appears that the decrease in cohesin loader in CdLS is expected to decrease the

localization of BRD4 in SE, thereby decreasing the enhancer activity, and decreasing cohesin
binding, thereby reducing the contact with the promoter. As a result, the expression of neighboring
genes may eventually decrease.
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