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[Purpose]

It has been suggested that the mechanical properties of tendons, such as stiffness, influence athletic
performance and the risk of tendon injury. Although a recent twin study has demonstrated that genetic
factors contribute to individual differences in tendon mechanical properties, a substantial proportion of the
genetic factors associated with these properties have yet to be elucidated. The purpose of this study was to
clarify the associations between tendon mechanical properties and expression quantitative trait loci (eQTLs)
for genes contributing to tendon composition and homeostasis ( COLI1A1, SCX, and MKX).

[Methods]

Fifty-two patients, who were scheduled for anterior cruciate ligament reconstruction surgery using a
semitendinosus tendon autograft, participated in this study. The distal portion of the semitendinosus tendons,
which were not used to construct the autografts, were used for tensile testing to assess the mechanical
properties (Young's modulus and the extent of slackening from the 1st or 6th cycle). The eQTLs for COLI1AI,
SCX, MKX were selected using the GTEx database [ COLIAI (rs1007086), SCX (rs12549653), and MKX
(rs2642306, rs76617520)], and four polymorphisms were analyzed using a TagMan SNP Genotyping Assay.
Associations between tendon mechanical properties and each eQTL were examined.

[Results]

Initial assessments revealed no significant associations between tendon mechanical properties and any of the
selected eQTLs. However, after adjustment for factors influencing tendon mechanical properties, we detected
significant associations between these properties and an eQTL for /KX, in which the extent of slackening
from the 1st cycle was significantly associated with eQTL rs76617520 (adjustment for gender and body
weight: P = 0.037, and for gender, age, and body weight: P = 0.042). Specifically, the extent of slackening from
the 1st cycle was lower in the tendon tissues of individuals with a genotype associated with the high
expression of MKX.

[Conclusion]

The results of this study indicate that an eQTL for /KX, one of the key transcription factors in tendons,
influences the mechanical properties of tendons.



