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Proteins within muscle cells are broken down into peptides by the proteasome and further degraded into amino acids
by aminopeptidases. Recent studies have shown that inhibiting the proteasome or various aminopeptidases reduces
skeletal muscle mass and impairs muscle cell proliferation and differentiation, highlighting the importance of proper
protein degradation for maintaining muscle. However, the mechanisms by which inhibition of these enzymes causes
muscle abnormalities remain unclear. This study hypothesized that changes in intracellular peptide balance could
induce muscle abnormalities. By suppressing the expression of several aminopeptidase genes, the study found that
altering peptide balance impacted muscle differentiation, identifying eight aminopeptidase genes involved in
regulation. Notably, suppressing LAP3, which targets leucine, promoted muscle differentiation, providing insights into
muscle regeneration in sports injuries. Furthermore, suppressing MetAPs, which target methionine, exacerbated ER
stress due to translation abnormalities, revealing their role in protein synthesis regulation in muscle cells. The study
also showed that introducing 16 and 7 amino acid oligopeptides to force peptide balance changes did not affect
myoblast proliferation but significantly inhibited muscle differentiation. These findings suggest that regulating
aminopeptidase functions and peptide balance is crucial for proper cell proliferation and differentiation in muscle cells.




