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Phosphorylation of RNA binding motif 20 is a novel target 
to reduce myocardial stiffness in diastolic dysfunction
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Introduction
With the disease of Heart Failure with Preserved Ejection Fraction (HFpEF), the wall of the heart could become 
stiff which reduce its efficiency to pump blood out for our body. Until now, there is no effective therapeutic option to 
reduce the stiffness for this type of disease. Previously, it was reported that RNA binding motif 20 (RBM20) improved 
ventricular stiffening through altering titin sizes in HFpEF, thus understanding how RBM20 is modified could be a 
potential strategy to adjust the stiffness of heart wall in HFpEF.

Objectives 
Investigating the modification of RBM20 and understanding how it is related to the stiffness of the heart wall.

Materials and Methods 
To understand the modification of RBM20, insect cell expression system was utilized for RBM20 expression and 
purification. Then, purified RBM20 was subjected to the middle-down mass spectrometry (MS) analysis. To verify 
whether the modification of phosphorylation is important to RBM20’s function, the identified phosphorylation sites 
were mutated for in vitro splicing assay and dual luciferase splice reporter assay through co-transfection with titin 
mini-gene. To find out which kinases are important for the phosphorylation of RBM20, in vitro kinase and the co-IP 
assay was performed to identify the kinases that interact with RBM20. Since phosphorylation is also important for 
translocation of RNA binding proteins, the confocal microscope was applied to cell cultures transfected with mutated 
RBM20.

Results and Discussion 
Sixteen phosphorylation sites with four of them on the SR domain of RBM20 were identified with the middle-down MS. 
In vitro splicing and dual luciferase splice reporter assays revealed that two phosphorylation sites on SR domain play a 
major role in titin mini-gene splicing. In vitro kinase assay and co-IP experiment indicated that kinases SRPK, CLK, and 
AKT could all phosphorylate RBM20, and co-IP experiment confirmed the interaction between kinases and RBM20. In 
vitro splicing assay with co-transfection of these kinases with RBM20 and titin mini-gene found that splicing pattern 
was changed by comparing to mutated RBM20. Most interestingly, mutated RBM20 on these two phosphorylation sites 
facilitated RBM20 trafficking from the nucleus to the cytoplasm, suggesting the new role of RBM20 phosphorylation 
in diastolic dysfunction. These results suggest that RBM20 phosphorylation plays an important role in titin splicing, 
which is a potential target to treat diastolic dysfunction. RBM20 trafficking could be another pathway to contribute to 
the development of HF and treatment for HFpEF.
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