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ardiac hormones atrial and Brain Natriuretic Peptides (ANP, BNP) bind and activate Guanylyl Cyclase/Natriuretic Peptide

Receptor-A (GC-A/NPRA), which plays critical roles in the regulation of blood pressure and cardiovascular hemostasis.
Currently, the mechanisms regulating the transcriptional activation and functional expression of Nprl gene (coding for GC-A/
NPRA) are not well understood. To delineate the transcriptional regulatory mechanisms of Nprlgene, we have studied the
interactive roles of All-Trans Retinoic Acid (ATRA), Ets-1, SP-1, and histone acetylase p300. Deletional analysis of Nprl promoter,
luciferase assays, and chromatin immuno precipitation analyses indicated that ATRA was able to enhance Nprl promoter activity
by 8- to 10-fold in a time- and dose-dependent manner. In addition, ATRA remarkably enhanced the Guanylyl Cyclase (GC)
activity of the receptor and accumulation of intracellular second messenger cGMP. The chromatin immuno precipitation analysis
indicated that ATRA stimulated the binding of both Ets-1 and Spl to the Nprl promoter. The Retinoic Acid Receptor (RAR)
was recruited by Ets-1, Spl, and p300 to form a transcriptional co-activation complex with Nprl promoter. Moreover, ATRA
also increased the acetylation of histones H3 and H4 and enhanced their recruitment to Ets-1 and Spl binding sites of Nprl
promoter. Our results have provided direct evidence that ATRA signaling up regulates Nprl gene transcription stimulates the
GC activity and intercellular production of cGMP by activating the recruitment of RAR, Sp1, Ets-1, and p300 complex that binds
to Nprl promoter. The findings of these studies are important for understanding the functional roles of Nprlgene of the possible
therapeutic molecular targets in the treatment of high blood pressure and cardiovascular diseases.
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