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The native angiotensin type 1 receptor (AT1R) displays low constitutive activity, which may contribute to pathologies such 
as cardiac hypertrophy in response to mechanical stress without requiring a natural or pharmacological agonist. Ligand-

independent activation of the AT1R could arise in vivo due to factors such as the membrane environment, interaction with 
autoantibodies or interacting proteins, single nucleotide polymorphisms that increase expression and mechanical stretch. 
However, naturally occurring, disease causing gain-of-function mutations of AT1R are not known. Our lab engineered the first 
knowledge-based constitutively active mutant AT1R, by substituting Asn111:TM3 with a glycine that resulted in the highest 
basal activity of the receptor. We will discuss the structure-function basis of constitutive activation of AT1R and demonstrate a 
G-protein signaling bias in the N111G-AT1R mutant. We will provide mechanistic basis for trans membrane helical separation 
that leads to spontaneously active signaling conformation of AT1R based on our recent X-ray structure of human AT1R. We will 
describe a transgenic animal model expressing the N111G-AT1R mutant directed to endothelial cells. Our results demonstrate 
the usefulness of the N111G-AT1R mutant as a tool for elucidating physiological role of activated AT1R in different tissues. 
We will describe molecular mechanisms underlying inverse agonists of AT1R. Because the AT1R is a major therapeutic target 
in treating hypertension, cardiovascular and renal diseases, N111G-AT1R mutant is an invaluable resource for defining the 
pharmacology of this receptor. Finally, we will summarize independent studies that validate both mechanistic aspects of the 
N111G-AT1R mutant and its application in elucidating novel tissue-specific functions of AT1R.
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