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Abstract:

Estrogen is a key regulator of growth, differentiation and metabolism in mammals. Although recent evidence has suggested that direct actions of estrogen in heart, kidney and vasculature are mediated by either or both of the α and β subtypes of estrogen receptors (ERs), the specific role of each receptor in cardiovascular and renal physiology is not well understood. We showed previously that vascular smooth muscle cells and blood vessels from ERβ-deficient (ERβKO) mice exhibit multiple functional abnormalities, including reduced ion channel activities and elevated vasoconstriction after estrogen treatment. Furthermore, ERβKO mice develop sustained systolic and diastolic hypertension as they age. To further define genomic targets of ERβ which may directly mediate the vascular effect; we applied the chromatin immunoprecipitation/microarray (ChIP-Chip) technique to identify genomic regions occupied by ERβ in vivo. Nuclear lysates were prepared from heart, kidney and aorta of normal female mice. Immunoprecipitation and Western blot analysis of formaldehyde-cross linked v.s. untreated lysates using anti ERβ antibody confirmed the presence of ERβ protein and its association with other protein-DNA complexes in all three tissues. ERβ-bound DNA fragments were eluted and amplified. ERβ binding sites were identified by random sequencing and microarray analysis of 7296 mouse CpG Island clones (MCGI7.3K chip, UHN, Toronto). Genes known to be regulated by direct ER binding, such as TFF-1 (pS2) and cathepsin D (CATD), as well as genes regulated by indirect binding such as c-Myc and insulin-like growth factor-1 (IGF-1), were among the targeting sites in mouse tissues. However, further analysis of 50 ERβ in vivo binding sites (26 unique sequences of 219-1050 bp in length) revealed only 2 ERE-containing sequences and none of the sites were located within 5 kb of the 203 mouse ERE-containing genes deposited in the Estrogen Responsive Gene Database (ERGDB, version 2.0). Our findings suggest that majority of in vivo ERβ-binding sites are located at distance from conventional transcription start sites (TSS) of estrogen-regulated genes. This finding is consistent with a recent report by Brown and colleagues (Cell 2005) demonstrating that the majority of ER alpha binding sites on human chromosomes 21 and 22 were distant from the TSS of the regulated genes. Furthermore, the unique distribution of ERβ binding sites in mouse heart, kidney and aorta also suggested possible tissue-specific actions of estrogen and ERβ in regulation vascular function and blood pressure.
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