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A Paradigm for Translational Research
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Ex-vivo testing
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Transgenic models
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Koch et al., Science, 1995.

aMHC GRK2 or bARKct SV40



Transgenic models



 The bARKct transgene was cloned into 
replication-deficient adenoviral vectors

 Intracoronary gene transfer to the 
hearts of larger animal models has 
rescued LV dysfunction (White PNAS, 
1999, Shah, Circulation, 2001).

 Now using AAV Vectors -
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Small animal models



Small animal models
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Rengo et al. Circ Res. 2016 

Prognostic Value of Lymphocyte G Protein-Coupled Receptor Kinase-2 Protein 

Levels in Patients With Heart Failure.



Modified-Cannavo et al. Expert Opin Ther Targ 2017

GRK2: This is not just a question of HEART 

Ciccarelli et al. Circulation 2011

Lymperopoulos et al. Nat Med 2010
Cannavo et al. J Am Coll Cardiol. 2017

Cannavo et al. Circulation 2013

Cannavo et al. Nat Communications 2016

MR

Aldosterone

Cannavo et al. JPET 2016
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Translational Impact

Pre-IND (Investigational New Drug) application 



Pre-IND Feedback 

Phone Call from FDA to discuss their recommendations

then written report follows

Sample recommendations:

Systemic Toxicology study in rats – higher dose than planned (vg per Kg)

Full dose-response (3 doses) efficacy study in pigs with full toxicology 

Then come back in with amended Pre-IND application with clinical trial

Clinical trials

Gene Therapy with bARKct at Pre-IND stage

Clinical Trial being planned





Pharmacologic inhibition of GRK2
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Structural Determinants Influencing the Potency and Selectivity of Indazole-Paroxetine Hybrid G Protein-Coupled Receptor Kinase 2 Inhibitors.
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Structure-Based Design of Highly Selective and Potent G Protein-Coupled Receptor Kinase 2 Inhibitors Based on Paroxetine.
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Identification and characterization of amlexanox as a G protein-coupled receptor kinase 5 inhibitor.
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Paroxetine is a direct inhibitor of g protein-coupled receptor kinase 2 and increases myocardial contractility.
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Pharmacologic inhibition of GRK2



Alleviating Effect of Antidepressant Treatment on Psychiatric Symptoms and Cardiac Conditions in a Patient with Coronary Slow Flow Comorbid with 

Depression and Anxiety.

Gong X, Liu M, Guo Y, Han W, Liao D, Cai H, Jiang P.
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Effect of paroxetine on left ventricular remodeling in an in vivo rat model of myocardial infarction.
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Effects of paroxetine-mediated inhibition of GRK2 expression on depression and cardiovascular function in patients with myocardial infarction.
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Hypothesis: Paroxetine, a G Protein-Coupled Receptor Kinase 2 (GRK2) Inhibitor Reduces Morbidity and Mortality in Patients With Heart Failure.
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Drug-induced QT interval prolongation and torsades de pointes: Role of the pharmacist in risk assessment, prevention and management.
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Paroxetine-mediated GRK2 inhibition reverses cardiac dysfunction and remodeling after myocardial infarction.
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Pharmacologic inhibition of GRK2: pre-clinical and clinical studies
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