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A. PERSONAL STATEMENT 

For over 30 years my research has focused on the molecular aspects of the ion-transporting X,K-ATPases 
(Na,K- and H,K-ATPases): receptors for cardiotonic and anti-ulcer drugs. Most important contributions in the 
field are determination of the complete primary structure of both subunits of Na,K-ATPase and discovery of 
family of closely related human genes encoding different X,K-ATPases.  My major achievements also include 
discovery and characterization of the structure-function relationship of human non-gastric H,K-ATPase, a new 
type of human receptor for cardiotonic steroids. Major parts of these studies performed at UT-COM were 
continually supported by NIH grants.  

I have pioneered the discovery of a new member of the Na,K-ATPase -subunit gene family, termed ATP1B4. .  
It took my team more than 6 years of intense research to elucidate that ATP1B4 genes represent a rare 
instance of orthologous vertebrate gene co-option that created fundamental changes in the physiological role 

and functional properties of the encoded BetaM proteins. We demonstrated that BetaM proteins are subunits 
of Na,K-ATPase located in the cell membrane in lower vertebrates. In placental mammals, BetaM completely 
lost its ancestral role and became the only presently known skeletal and atrial cardiac muscle-specific protein 
of the inner nuclear membrane, where it functions as a regulator of gene expression and signal transduction 
during muscle development, growth and regeneration. Evolutionary mystery of the physiological importance of 
the radical change in BetaM functions through ATP1B4 gene co-option in placental mammals has led me in an 
absolutely new and exciting area of research. To understand the physiological role of the mammalian BetaM, 
we developed Atp1b4 knockout mouse model and determined that loss of BetaM resulted in growth retardation 
leading to high mortality of neonatal knockout mice. These findings point to the important role of BetaM in 
development of heart and skeletal muscles. In pilot experiments we have shown that knockout mice exhibit 
enhanced insulin sensitivity and improved glucose tolerance and are resistant to high-fat diet-induced obesity, 
thereby demonstrating a role for BetaM in metabolic control.  

The overall goal  of the current  project is to provide new insights into the molecular basis of the development 
and metabolic regulation of placental mammals and may lead to a better understanding of mechanisms 
underlying human congenital heart and muscle abnormalities and metabolic diseases such as obesity and type 
2 diabetes and their cardiovascular complications 
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1970-1973 Staff Researcher, Department of Protein Chemistry, Shemyakin Institute of Bioorganic 

Chemistry, Moscow, Russia  
1973-1979 Senior  Scientist, Department of Protein Chemistry, Shemyakin Institute of Bioorganic 

Chemistry, Moscow, Russia 
1979-1986 Principal Investigator, Department of Protein Chemistry, Shemyakin Institute of Bioorganic 

Chemistry, Moscow, Russia 



 

 

1986-1995 Professor, Head of Laboratory of Membrane Biochemistry, Shemyakin-Ovchinnikov Institute of 
Bioorganic Chemistry, Moscow, Russia 

1993 Visiting Professor, Department of Biochemistry of Swiss Federal Institute of Technology, one-
year Fellowship from Swiss Federal institute of Technology, Zurich, Switzerland 

1994   Visiting Professor, Univ. of Lausanne, 6 month Fellowship, Zyma Foundation, Switzerland 
1994-2005  Professor, Department of Pharmacology, Medical College of Ohio, Toledo, OH 
2006-present Professor, Department of Physiology and Pharmacology, The University of Toledo College of 

Medicine (formerly Medical College of Ohio), Toledo, OH 
Honors 
1975   Winner of the Annual USSR All-Union Prize for Young Scientists, USSR 
1982   Winner of the Annual USSR State Prize for Outstanding Achievements in Science 
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My research is currently supported by the Department of Physiology and Pharmacology and by Center for 
Diabetes and Endocrine Research University of Toledo College of Medicine  
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NHLBI, P01 HL36573-(16-20) Askari (PI) 03/01/03-02/28/09  
 Role:  Leader of Project II “Structure and Function of X,K-ATPase Family Members” 

The major goals of this project are to define specific features of reaction mechanism of human nongastric H,K-
ATPase, to examine the roles of particular structural motifs and residues in ion specificity and inhibitor 
sensitivity of human nongastric H,K-ATPase, and to identify the protein counterpart(s) of the muscle-specific 

m protein, a new structural member of X,K-ATPase -subunit family. 
 
NHLBI,  P01 HL36573-(11-15),  Askari (PI)   03/01/98-02/28/03Role:  Leader of Project II “Structure-
Function Relationships of Ouabain-Sensitive Ion-Pumps” 

The major goals of this project are to identify the -subunit of nongastric H,K-ATPase and to characterize 
functional properties of the entire human ouabain-sensitive H,K-ATPase. 
 
NIH/NIGMS  1R55GM54997   Modyanov (PI)   09/30/97-09/29/01 
Structure-Function Relationships in Na,K-/H,K-ATPases 
The major goal of this project was to elucidate principal parameters of the intramembrane structure of X,K-
ATPases using Na,K-ATPase as a model. 
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