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RBM20 deficiency prevents angiotensin II induced-
hypertension and heart failure progression by 

regulating titin size in smooth muscle

Wei Guo1, Chaoqun Zhu1 
1Department of Animal Science

Introduction 
RNA binding motif protein 20 (RBM20) is a muscle specific splicing factor that has been implicated in heart failure. 
Titin is one of the major targets of RBM20. RBM20-regulated titin size changes have been identified as one of the major 
determinants of myocardial wall stiffness in heart disease. The deficiency of RBM20 leads to increased titin size and 
decreased myocardial wall stiffness. Titin also presents in smooth muscle, but it is unknown if RBM20-controlled titin 
size could contribute to arterial stiffness. Arterial stiffness is closely linked to raised blood pressure in patients with 
hypertension, which is recognized as a potential therapeutic target. Therefore, we hypothesis that RBM20-deficiency 
results in larger titin size in smooth muscle that decreases arterial wall stiffness and thus reduces blood pressure in 
hypertension.

Objectives 
The objectives of this study are to examine RBM20-regulated titin size in smooth muscle and determine smooth 
muscle stiffness in RBM20-deficiency rats.

Materials and Methods 
Male wild type (WT) (Sprague-Dawley × Brown Norway) rats (n=10) and Rbm20 knockout (KO) rats (n=10) 
were subcutaneously implanted with osmotic mini-pump to continuously infuse angiotensin II (Ang II) at a rate of 
400 ng/kg/min for 28 days. Blood pressure (BP) was measured by noninvasive tail-cuff system every week. Pulse wave 
velocity (PWV) was measured as an indicator of arterial stiffness by Doppler system. Atomic force microscopy (AFM) 
was used to measure the stiffness of individual vascular smooth muscle cells (VSMCs). Cardiac geometry and function 
were evaluated by echocardiography. Biochemical assays were performed to assess collagen and elastin content in aorta. 

Results and Discussion 
Titin size is increased in KO smooth muscle. Basal blood pressures (BP) were the same in WT and KO rats. However, 
the KO rat had a significantly lower BP than the WT rat after Ang II infusion. Pulse wave velocity (PWV) results 
showed a significantly decreased blood velocity in KO rat at the end of treatment period, which indicates the aortic 
stiffness of KO rats is lower than that of WT rats. Vascular smooth muscle cell (VSMC) stiffness was measured by 
atomic force microscope (AFM). The AFM results demonstrated that the stiffness of KO VSMC was lower than WT 
VSMCs. Cardiac hypertrophy and fibrosis were induced by Ang II, however, they were both alleviated in the KO heart. 
Overall, these results indicate that RBM20 deficiency prevents Ang II induced hypertension by mediating smooth 
muscle stiffness. RBM20 could be a new potential target for the treatment of hypertension and hypertension-induced 
cardiac hypertrophy.
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Figure 1. RBM20-controlled titin size change in regulating smooth muscle stiffness in hypertension. RBM20 KO increases titin size and thus 
reduces aortic stiffness against hypertension progression.
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