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RBM20 deficiency impairs skeletal muscle regeneration
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Introduction
Skeletal muscle injuries are extremely common during sports or athletic endeavor and impaired muscle function or 
increased risk of recurring injury is accompanied after the recovery. Satellite cells, the quiescent skeletal muscle stem 
cells orchestrate the regeneration of the myofibers during recovery. RNA binding motif 20 (RBM20) is a splicing factor 
with specific expression in striated muscles. It regulates muscle-specific gene splicing and expression. Previous studies 
indicated that RBM20 is associated with myoblast differentiation.

Objectives
In this study, we evaluated whether RBM20 regulates muscle differentiation and regeneration in rat muscle injury 
model. 

Materials and Methods
Muscle injury model was made with 9-week-old male wild type (WT) and RBM20 deficient (KO) rats by injecting 
0.5ml of 1.2% barium chloride in tibialis anterior (TA) and normal saline as control. Tibialis anterior muscles are 
harvested at 18 hours, 3 days, 5 days, 7 days, 14 days, and 30 days post-injury (n=5 per time point) and used for western 
blot, histological and immunofluorescence analysis. 

Results
Without injury, the 22-week-old KO rats exhibited increased percentage of centrally nucleated myofibers and elevated 
fibrosis in skeletal muscle. With injury we observed the mean cross-sectional area (CSA) of the regenerating myofibers 
after 7 days, 14 days and 30 days post-injury was significantly smaller in KO compared to WT. Further, we found that 
fibrotic area and TGFβ1 signaling were significantly increased in KO as compared to WT after 14 days and 30 days 
post-injury. These data validated RBM20 deficiency delays skeletal muscle regeneration. To test whether RBM20 affects 
satellite cell proliferation and differentiation, we evaluated the expression level of Pax7, MyoD, and myogenin at 7 
days post injury. We found no changes in Pax7 and myogenin expression, however, MyoD expression was significantly 
reduced in KO rats. The myoblast fusion process was also ablated in the KO rats. Additionally, we found the expression of 
embryonic myosin heavy chain persisted longer in KO rats, especially in fibers with smaller cross-sectional area, which 
indicates delayed myofiber. The maturation process was also delayed in KO rats postnatally. Finally, we investigated the 
sarcomere assembly during regeneration by α-actinin immunofluorescent staining, but we did not find any difference 
between WT and KO rats.

Conclusions
Our data indicates that RBM20 mediates skeletal muscle regeneration by regulating expression of MyoD, myoblast 
fusion and maturation process.
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