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Major Research Goals:

With the use of genetically engineered animals, 
human heart samples, and primary culture vascular 
smooth muscle cells/cardiomyocyte models, this 
study aims to discover pathophysiologic mechanisms 
and therapeutic targets in heart diseases. These works 
will focus on polyubiquitination-mediated vascular 
calcification, cytokine-associated cardiac fibrosis, 
cardiomyocyte remodeling, and the application of 
microRNA in cardiomyocyte differentiation and 
regeneration.

Major Research Topics

The cardiac remodeling and signaling laboratory 
will study the heart remodeling process of heart 
failure, fibrosis, and vascular calcification associated 
with coronary stenosis, which will provide the 
fundamental bases for addressing therapeutic targets 
for heart diseases. The study will utilize diverse 
animal experimental models including genetically 
engineered mice and will be focused into the 
following four projects. 
■   Project 1: Posttranslational modifications of 

vascular function-regulating proteins that are 
associated with coronary artery calcification: We 
will use coronary stenosis-associated calcification 
models to study posttranslational modifications 
such as polyubiquitination and sumoylation of 
epigenetics-related proteins. 

■  Project 2: MicroRNA-mediated regulation of 
cardiomyocyte differentiation and cardiac rhythm: 
Using engineered heart tissue(EHT) analysis, we 
will investigate the functional role of microRNA 
in cardiomyocyte differentiation. We will also 
study the role of microRNA in the conduction 
system and will delineate the functional roles of 
microRNA in the development of arrhythmia. 

■  Project 3: Roles of Akt1/2 in cardiac remodeling 
and rhythm: We will determine the contribution 
of Akt1/2 isoforms to the regulation of junctional 
complex-associated microstructure, fibrosis, and 
endothelial-mesenchymal transition in the hearts.

■  Project 4: Cytokine-mediated cardiac fibrosis: We 
will study Cytl1, cytokine-like 1, which was first 
described as a pro-fibrotic cytokine by our team, 
and its possible therapeutic application.
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Major Achievements

Provide mechanistic evidence of the involvement of 
polyubiquitination and sumoylation of major vascular 
proteins in coronary calcification in association with 
atherosclerosis.                             
Provide possible therapeutic targets of cardiac 
regeneration/remodeling and arrhythmia by 
investigation of microRNA and Akt isoforms.
Provide mechanistic insights and targets against 
cardiac fibrosis by targeting Cytl1. 
Cardiac remodeling is a deleterious event that develops 
in association with many cardiac diseases including 
heart failure. In the present study, the mechanisms of 
cardiac remodeling in many cellular types in the heart 
will be investigated. This investigation will enable 
us to suggest novel therapeutics that directly target 
the heart itself rather than targeting blood vessels 
secondarily.

Representative Figure of Major Achievements
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