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Fig. 8. Model of the regulation of BRCA1-BARD1 complex-mediated TOP2B ubiquitination and 
stability. During the resting state of transcription, Pol II is paused in the promoter-proximal site in 
hIEGs. The pausing is induced and stabilized by various factors including transcription factors, 
nucleosome modifiers, and nucleic acids. BRCA1-BARD1 complex is engaged with hIEGs and binds 
to and ubiquitinates TOP2B in the ()*+  TSS. This ubiquitination (marked as ub) confers an 
enhanced DNA binding affinity on TOP2B (Tight TOP2B). In transcriptional activation, ATM/ATR 
phosphorylates its substrates including BRCA1 at S1524 (phosphorylation, marked as P in a blue 
circle) and phosphorylated BRCA1 alters the interaction between BARD1 and TOP2B, which 
mitigates TOP2B ubiquitination. This event destabilizes and dissociates TOP2B (Loose TOP2B) from 
the TSS. Thus, BRCA1 phosphorylation and the interplay between BRCA1-BARD1 complex and 
TOP2B appear to be crucial in transcription of stimulus-inducible genes in humans. Lightening marks 
are proposed catalysis sites of TOP2B based on our previous and current study (Bunch et al., 2015). 
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