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Low-dose effects of bisphenol A are induced by tandem binding of nuclear receptors
on DNA
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An endocrine-disrupting chemical bisphenol A (BPA) induces adverse low-dose
effects in reproductive organs and in brains. The molecular mechanisms of low-dose effects are unclear,
because the binding of BPA to ERa or ERP is very weak. We found that the transcription activity of ERa
induced by BPA is remarkably reinforced by the co-existence of estrogen-related receptor a (ERRa ). We
have hypothesized that the ERa dimer binds to estrogen response elements (EREs) on DNA at multiple
consecutive sites, which are separated at specific intervals, and induces synergistic activation. We
therefore plan to explore the optimized nucleotide spacer length between the hormone response elements
for ERa -ERRa  synergistic transcriptional function. We found that the greatest ERa -ERRa synergistic
transcriptional activation was detected with 11 bp-spacer nucleotides. We also analyzed the ER and ERR
mRNA expression levels in several cell lines. Their expression levels were different in each cell.
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