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Research project 

Title  

Genotype specific arrhythmogenic mechanisms in Andersen-Tawil syndrome  

Description 

The proposal describes a multidisciplinary investigation which aims to decipher the 

molecular mechanisms of arrhythmias and sudden death that occur in patients suffering 

from a specific subtype of heart disease known as Andersen-Tawil Syndrome (ATS), also 

known as Long QT Syndrome Type 7. ATS is a rare hereditary disease that can produce highly 

lethal arrhythmias in children and young adults. ATS is generated by mutations (alterations 

in the DNA) in the gene called KCNJ2 that encodes the Kir2.1 protein. This protein forms 

channels (pores) in the cell membrane of the muscle cells of the heart. The mutation 

disrupts the function of the channel and alters the electrical properties of the cell, but the 

molecular mechanisms that lead to rhythm disturbances and sudden death in these patients 

are unknown. The main characteristic of the disease in the heart is diagnosed by means of 

the electrocardiogram, which presents specific alterations of this syndrome, as well as 

arrhythmias.  

The objective is to understand the mechanisms of arrhythmias and sudden death caused by 

anomalous Kir2.1 channels. To that end, we will study four different families and their four 

different KCNJ2 mutations. We propose to identify the similarities and differences between 

the four variants in terms of clinical, molecular and electrophysiological mechanisms and 

thus establish new objectives and opportunities for a more effective treatment and 

prevention of sudden death.  

We will use novel techniques such as those that enable us to introduce KCNJ2 mutations in 

mice (model 1), and study the consequences of the mutation in the living animal, and to 

convert easily available blood cells from ATS patients into stem cells and then into 

myocardial cells (model 2) with all the characteristics of an adult heart cell, including 

electrical excitability . These two laboratory models, which reproduce the human disease, 

will allow us to identify the specific molecular and cellular alterations responsible for the 

lethal arrhythmias observed in ATS patients. Altogether, our studies will allow us to define 

for the first time the mechanistic framework of ATS in rigorous preclinical experimental 

platforms.  

This knowledge will be very useful not only to understand how abnormal regulation of the 

Ki2.1 channel results in arrhythmias and sudden cardiac death in an inheritable and highly 

lethal disease but also to generate future tailored treatments which are not available 

nowadays.  
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