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The potential for structural minimization of myostatin
inhibitory molecules

Kentaro Takayama

Department of Environmental Biochemistry, Kyoto Pharmaceutical University

Myostatin, a negative regulatory factor of skeletal muscle growth, is a promising target for treating
muscle atrophic disorders such as muscle dystrophy. The prodomain protein derived from the
myostatin precursor acts as an endogenous myostatin-inhibitory molecule. The author focused on the
N-terminal region of prodomain, which interacts with the activin type I receptor binding site of
myostatin, to discover a mid-sized peptide inhibitor. In 2015, the mouse myostatin prodomain-
derived 23-mer peptide 1 was identified as a minimum structure bearing effective myostatin
inhibition with the IC,, value of 3.56 uM. Based on the peptide 1, a series of structure-activity
relationship studies were carried out to clarify the molecular function and obtain a more potent
inhibitory peptide. The Ala scanning and secondary structure analysis afforded the findings to
elucidate the structural basis for the effective inhibition of peptide 1. This effort supported the
docking simulation of peptide 1 with myostatin; consequently, the important residues related to the
inhibitory peptide-binding, namely the promising target residues, were proposed. On the other hand,
MIPE-1686, a chain-shortened 16-mer peptide, with the IC,, value of 0.13 uM was successfully
developed as a potent inhibitor. These results would accelerate the new study to design a smaller and

more potent inhibitor in the future.

Keywords: structure-activity relationship, protein-protein interaction, molecular function,

peptide, myostatin
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