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Abstract

Introduction: Inhibition of the myostatin gene has different effects among animal species. In horses, inhi-
bition of this gene is associated with running speed, whereas in mice, sheep, goats, and cattle, it increases
muscle mass and strength while reducing adipose tissue. Objectives: Therefore, the aim of the present
study was to investigate the possibility of binding between follistatin and myostatin in horses and humans
through molecular docking methods. Methods: The dominant protein isoform sequences were obtained
from the UniProt database, and their structures were modeled using the SWISS-MODEL server. Energy
optimization was performed using the YASARA server, and the quality of the models was evaluated us-
ing the SAVES server. The modeled structures were then docked using the HDOCK server to investigate
the possibility of interaction. Four interactions were evaluated: human myostatin with human follistatin,
horse myostatin with horse follistatin, human myostatin with horse follistatin, and horse myostatin with
human follistatin. Hydrogen bonds were also analyzed using PyMOL and LigPlot software.Results: The
results showed that binding between myostatin and follistatin was successfully achieved in both horses
and humans. Although the interaction between human myostatin and follistatin showed a greater number
of hydrogen bonds, the horse intraspecific interaction produced stronger hydrogen bonds, with a more
negative binding energy value. In addition, the interaction between human myostatin and horse follistatin
exhibited four hydrogen bonds in common with the human intraspecific interaction, indicating the possibil-
ity of binding between these two species, with a relatively high binding affinity (docking score: —308.35).
Likewise, the interaction between horse myostatin and human follistatin was relatively strong (docking
score: —267.41). Structural analysis provided molecular evidence supporting this potential cross-species
inhibition. Conclusion: The results indicated the potential application of human follistatin to inhibit horse
myostatin, thereby increasing muscle mass. This finding should be validated through experimental studies.
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