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Abstract:

Earlier in situ and in vitro studies carried out in our laboratory reveal pronounced differences in the cerebral microvasculature of the spontaneously hypertensive rat (SHR) as compared to normotensive Wistar-Kyoto (WKY) controls (Herman and Jacobson, 1988; Herman et al., 1987). The present study was undertaken to learn whether one or more novel transcripts, which are differentially expressed in SHR versus WKY organs, might explain some of the adaptive vascular and/or organ-specific changes seen during hypertension-onset.  To these ends, we implemented differential mRNA display to compare and contrast novel cDNAs reflective of unique mRNAs present in the brains of neonatal animals borne of hypertensive versus normotensive rats. By differential display we detect an 8-fold difference in expression of a novel cDNA whose mRNA is expressed in SHR brains as early as 3 days post-partum. Northern blot analysis over a developmental time-course from 3 to 10 days post-partum indicates a two to four fold increase in mRNA levels in SHR brains compared to the normotensive controls. This transcript, which we have named Hypertension-associated transcription factor-1 (HATF-1) is also found at 3-fold higher mRNA levels in mesangial cells derived from SHR kidneys versus those mesangial cells cultured from normal WKY kidney cortices. The deduced amino acid sequence of the HATF-1 cDNA reveals the presence of several H-type cysteine-histidine zinc finger DNA binding domains present in known transcription factors, suggesting a role for HATF-1 as a modulator of hypertension-associated gene transcription. Western blotting using anti-HATF-1 peptide antibodies reveals expression in the kidneys and brains of pre-hypertensive (6 week old) and hypertensive (14 week old) SHR and indirect immunofluorescence using anti-HATF-1 IgG demonstrates that the HATF-1 protein is localized in nuclei of cultured SHR mesangial cells. Furthermore, Western blotting of cardiac tissues derived from patients with cardiomyopathy reveals elevated HATF-1 expression, which is reversed by cardiac de-compression following implantation of a left ventricular assist device (LVAD). While the cellular function of the deduced HATF-1 protein is not yet known, we predict that its temporal and spatial pattern of expression points to an important role in blood pressure regulation and the etiology of essential hypertension. 
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