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Research Interests

Over the past 25 years, my research interest has included disorders of fluid and electrolyte balance, acid-base balance and hypertension. 

1) My laboratory discovered that aldosterone stimulates a number of novel genes in the kidney, including preproendothelin-1.  We are currently actively studying the role of endothelin as a regulator of aldosterone action. 

2) We have demonstrated that the kidney expresses two H,K-ATPases which are involved in acid-base and potassium balance.  Our studies with genetically altered mice with disruption of theses genes show that both contribute to normal renal acid secretion in intercalated cells of

animals on a normal diet. To conduct these studies we use in vitro microperfusion and measure the rate of intracellular pH recovery in response to acid loading in wild-type and knockout mice to examine the function of these H,K-ATPases.

3) We are also interested in the K channels that regulate the function of H,K-ATPases. In the stomach and the kidney a K channel is necessary to recycle K for the function of H,K-ATPase.  The molecular nature of this K channel is the subject of active investigation.  Our most recent

observations have identified that the major gene responsible for congenital long QT syndrome (KvLQT), also known as KCNQ1, is expressed in the kidney.  Inhibition or disruption of this K channel inhibits gastric acid secretion, prolongs the cardiac QT interval, and impairs hearing. We are currently examining the distribution of KCNQ1 (the pore-forming subunit), and KCNE1 & KCNE2, which are accessory and regulatory subunits for KCNQ1.
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Research Support
ACTIVE

R01-DK49750                                     12/01/04-11/30/09                                               PI 35% 

NIH/NIDDK                                        $738,500 total

“H,K-ATPase Function in Potassium Homeostasis”

The major goals of this project are to identify the role of each H,K-ATPase isoform in Potassium homeostasis using both functional and morphological characteristics in knockout mice.  No overlap.

PENDING

VA 0001                                                            10/1/06-9/30/11                                      PI 35% 

Veterans Administration                                   $124,800/yr

“Ion Transport in the Collecting Duct”                         

The long-term goal of this research program is to identify the cellular and molecular mechanisms that underlie the cellular response to aldosterone in the mouse inner medullary collecting duct (IMCD). Specifically, we will determine whether the early mRNA response observed in mIMCD-3 cells to aldosterone is mediated by MR, GR, or both receptors. We will characterize the minimal ET-1 promoter region responsive to aldosterone. We will characterize proteins interacting with the aldosterone inducible regulatory element(s) in the ET-1 promoter in vitro and in vivo using EMSA and chromatin immunoprecipitation (ChIP).  No overlap.

T32 HL083810-01                                            4/1/06-3/31/11                                              Collaborator

NIH/NHLBI                                                     $191,497/yr

“Multidisciplinary Training Program in Hypertension”

Major Goal: to establish a training program for graduate and postdoctoral/clinical fellows in Hypertension Research at the University of Florida.  No overlap.

