
Over 20 years, I have commanded a broad background in cardiac muscle physiology and biochemistry. After 
my Ph.D training with Dr. Henk ter Keurs, I became a post research fellow in Dr. Eduardo Marban’s lab at 
Johns Hopkins and became a faculty there later.  For over a decade, my research has been involved in cardiac 
excitation-contraction coupling with focuses on myofilament Ca2+ responsiveness in normal and diseased 
myocardium. I have been P.I. and co-P.I./co-investigator in several NIH funded projects (i.e. R01, PPG) since. I 
have published the most regarding intact steady-state force-Ca2+ relations using fura-2 loaded cardiac 
trabecular preparation over the years and have established myself as an international leader in utilizing this 
state-of-the-art technique. My current research focuses on the mechanism of myofilament desensitization of 
the hypercontractile state by fropofol (a derivative of without anesthetic efficacy) in hypertrophic 
cardiomyopathy (HCM) and the prevention/reversal of HCM phenotype progression in animal models of HCM. I 
will be characterizing the changes in cardiac excitation-contraction coupling, especially on changes in 
myofilament responsiveness to Ca2+ in different experimental conditions and ultimately uncover the molecular 
mechanism of myofilament desensitization of fropofol. Conceptually, our research will not only deepen our 
understanding of why HCM phenotype develops but also extend our understanding to the pathophysiology of 
abnormal increase in contractility in the heart. Translationally, our research will help in the design of new 
strategies to deliver effective therapy to patient with HCM. Other projects in my lab include the role of 
endothelial-myocyte coupling in the transition from hypertrophy to failure in heart and the effect of anesthetics 
on failing myocardium. 
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Contributions to Science. 
1. Molecular and Cellular Mechanism of Myocardial Stunning.  
My journey to independent research career began when I came to Dr. Marban’s lab at Johns Hopkins after I 
got my Ph.D. in cardiovascular science in Dr. ter Keurs’ lab. As a postdoc, I conducted the first successful 
experiments to compare steady-state force-Ca2+ relationship before and after skinning in the same cardiac 
trabeculae, leading to a landmark expedited publication in Circ Res in 1994 (ref a). As a key co-investigator of 
a R01 project, I made important discoveries towards understanding the molecular mechanism of myocardial 
stunning (refs b,c). We were the first to show directly that myocardial stunning is due to decreased 
myofilament Ca2+ responsiveness as a result of partial degradation of TnI (ref d.e). Now, this molecular 
mechanism underlying myocardial stunning has been well accepted in cardiology and our work has been well 
cited over the years. I later completed one of early studies on changes in cross-bridge kenetics in stunned 
myocardium (ref f). 
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2. Excitation-contraction Coupling in Marine Myocardium.  
In addition to the studies on the molecular mechanism of myocardial stunning, I continued studies on 
excitation-contraction coupling (ECC) in cardiac muscles from mice. I was the first person to be able to inject 
fura-2 salt into mouse trabecular muscle to obtain the steady-state force-[Ca2+]i relationship in intact mouse 
cardiac muscle (ref a). With the experience of this challenging study, I completed another study charactering 
changes in ECC in transgenic hypertrophic cardiomyopathy (HCM) mice (ref b). Led by these two studies, I 
have been consistently publishing results from mouse cardiac muscles and have established our lab as one of 
the most productive labs using cardiac muscles from both normal and transgenic mice (refs c,d,f). 
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3. Nitroxyl (HNO) and Myofilment Ca2+ Responsiveness. 
Several years ago, I collaborated with Dr. Paolocci, who pioneered the research of nitroxyl anion (HNO) on 
myocardium. We published a landmark study in which we discovered that myofilament Ca2+ responsiveness is 
increased by HNO, which was accompanied by an editorial by RJ Solaro (ref a). We later identified the 
molecular mechanism of HNO’s myofilament action: HNO, by inducing disulfa bonds between actin and 
tropomyosin, and between myosin and myosin light chain, augments force generation. This novel study was 
also accompanied by an editorial by Y Ge and RL Moss (ref b).   
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4. Myofilament Effect of Anesthetic Agents.  
A couple of years ago, I became interested studying the effect of anesthetic agents on cardiac muscle 
contraction using our unique muscle technique. We provided direct evidence that anesthetics, especially at low 
and clinical relevant doses, desensitize myofilament leading to decreased force development. Furthermore, the 
decreased force can be prevented and reversed by HNO (ref a). We also investigated the effect of anesthetics 
on myocardial energetics and redox states in diabetic myocardium (ref b). Recently, we identified the 
molecular targets of propofol and isoflurane in myofilament proteins (ref d). The findings offered us an 
important clue that anesthetics are myofilament desensitizers. In collaboration with Dr. Eckenhoff of University 
Pennsylvania, we found that a propofol derivative, fropofol, also depressed cardiac contraction but lacks 
anesthesia potency (ref c). These exciting findings motivated our current pursuit on fropofol’s possible disease 
modifying effect in HCM. 
 
a.  Weigang Ding, Z, Li, X, Shen, , J. Martin, B. S. King, V. Sivakumaran, N. Paolocci, W. D. Gao  Reversal of Isoflurane-induced 

Depression of Myocardial Contraction by Nitroxyl (HNO) via Myofilament Sensitization to Ca2+. J Pharmaco Exp Ther 339:825-831, 
2011. (Highlighted paper). 
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