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Ion channels play a fundamental role in generating and controlling electrical signals and contraction of the heart. Mutations that 
inhibit or up-regulate ion channels activities can dramatically interfere with normal heart function leading to unpredictable 

organ failure, and therefore poor quality of life or even death. However, the molecular mechanism linking these mutations to 
inherited cardiac disiseases still is very elusive.

Phosphorylation exerts significant effects on the biophysical mechanisms of ion channels ranging from variations in current 
kinetics to changes in ion channel trafficking. 

We found that disease-associated mutations on different ion channels can create or disrupt phosphorylation sites which in 
turn strongly affect ion channel function. We call these events “Ion Channels Phosphorylopathies”. 
In summary here we show:
 1) A mutation on the L-type calcium channel Cav1.2 associated with the cardiac arrhythmia creates a consensus site for  
 CAMKII. Aberrant phosphorylation at this site leads to an abnormal Cav1.2 activity.
2) A frequent mutation of the voltage gated potassium channel hERG1-associated with the Long-QT2 syndrome creates a  
 consensus sites for the specific protein kinases PKB. Aberrant phosphorylation at this site affects the thyroid hormone  
 (T3)-dependent regulation of on Kv11.1 channel activity.
3) Another distinct Long-QT2-associated mutation on hERG channel disrupts a PKCα-dependent phosphorylation.   
 Inhibition of phosphorylation at this PKC site leads to abnormal regulation of Kv11.1 activity.

Understanding Phosphorylopathies offers the opportunity to find a mechanism linking genomic variations to human heart 
disease and it is crucial in the process of designing an effective pharmacological strategy.
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