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[Purpose]

A genome-wide association study of plasma BCAA levels in 16,596 individuals identified rs1440581 C/T polymorphism. The
rs1440581 polymorphism is associated with the expression level of Mg2+/Mn2+ dependent 1 K gene (PPM1K), a protein
phosphatase that activates branched-chain a-keto acid dehydrogenase. Differences in BCAA metabolic capacity are associated
with exercise performance. However, the association between the rs1440581 polymorphism and exercise performance remains
unclear. This study aimed to examine the association between the rs1440581 polymorphism and exercise performance. Study 1
examined the association between the rs1440581 polymorphism and athletic characteristics (sprint/power athletes and
endurance athletes) of track and field athletes. Study 2 examined the association between the rs1440581 polymorphism and
muscle strength and endurance in Japanese individuals.

[Methods]

Study 1 included 639 elite Japanese track and field athletes who competed at the national level or higher (248 sprint/power
athletes and 391 endurance athletes). Genotype data of 183,321 Japanese individuals from the Japanese Genotype-Phenotype
Archive were used as controls. In study 1, the relationship between rs1440581 and athletic characteristics was analyzed using
allele frequencies. The participants in study 2 were 50 Japanese individuals (25 women and 25 men) aged < 40 years. To
examine the relationship between rs1440581 polymorphism and physical performance, we measured isokinetic strength during
knee flexion/extension and VO2max.

[Results]

The frequency of the C allele was highest in sprint/power athletes (49.8%), followed by the control group (46.1%) and
endurance athletes (41.6%), showing a significant linear trend (P = 0.025 [Cochran—Armitage test]). Extension strength was
the highest in CC genotype carriers, followed by CT and TT genotype carriers (P < 0.05 [multiple regression analysis adjusted
for sex]). No significant association was found between the rs1440581 polymorphism and VO2max.

[Conclusion]

These results suggest that carriers of the C allele of the rs1440581 polymorphism have advantages in sprint/power
performance.



