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Ossification of the posterior longitudinal ligament (OPLL) is a disease characterized by an ectopic ossification in
the posterior longitudinal ligament with unknown mechanisms. At present, we have no effective therapies to inhibit
the ligament ossification. Here we undertook comprehensive genome wide association study (GWAS) between OPLL
patients (1,130 cases) and control (7,135 subjects), and newly identified six susceptibility loci for OPLL as a
collaborative work with Ikegawa (Riken) (Nat Genet 2014). We characterized candidate susceptibility genes for
OPLL development located in these loci in collaborations with Ikegawa (Riken), Associate Professor Ezura (Tokyo
Medical and Dental University), Associate Professor Saito (The Tokyo University), Associate Professor Maeda
(Kagoshima University), Associate Professor Chano (Shiga University of Medical Science) and Associate Professor
Miyamoto (Keio University School of Medicine). Among the genes tested, we found that R-Spondin2 (RSPO2) as a
susceptibility gene for OPLL (Am J Hum Genet 2016). The identified single nucleotide polymorphism (SNP) by
GWAS was located in the promoter region of RSPO2, and the risk allele played a role in inhibiting RSPO2 expression.
Reduced RSPO2 expression resulted in promoting endochondral ossification, and thus, RSPO2 was considered a
susceptibility gene for OPLL.

We collected surgical specimen such as ossified ligaments from OPLL patients, and established libraries including
histological sections, mesenchymal stem cells and RNA samples in collaborations with r Okawa (Tokyo Medical and
Dental University), Professor Chikuda (Gunma University), Associate Professor Furukawa (Hirosaki University),
Associate Professor Wada (Hirosaki University) and Associate Professor Mori (Shiga University of Medical Science).
These libraries are useful tools to assess expression or localization of susceptibility genes for OPLL.

We successfully established disease-specific iPS cells from three independent OPLL patients for the first time in the
world in collaborations with Professor Toguchida (Kyoto University), Associate Professor Tsuji (Fujita Health
University) and Associate Professor Horiuchi (Keio University School of Medicine). These OPLL-specific iPS cells
were established from brethren-onset OPLL patients, who were considered carrying high genetic background to
develop OPLL. Thus, the OPLL-specific iPS cells are strong tools to examine the pathological roles of susceptible
loci and genes for OPLL development or to evaluate the ossification potential in a cellular level.

We analyzed phospholipid metabolisms and metabolomics in sera collected from OPLL patients and healthy control
subjects in collaborations with Associate Professor Kawaguchi (Toyama University) and Associate Professor Tsuji
(Fujita Health University). We found that OPLL patients exhibited different patterns of serum phospholipid
metabolisms compared with controls. We also found that OPLL patients showed different metabolomic profile in
sera. These findings will help to clarify the mechanisms underlying OPLL development.

We utilized animal models for OPLL, tip toe walking (ttw) mice, and found that these mice exhibited abnormal
mineral metabolisms in collaborations with Associate Professor Miyamoto (Keio University School of Medicine)
and Assistant Professor Nakajima (Fukui University).

We established gene expression panels in various tissues including posterior longitudinal ligament isolated from normal
animals such as rats or ttw mice in collaborations with Associate Professor Saito (The Tokyo University), Associate
Professor Chikuda (The Tokyo University) and Assistant Professor Nakajima (Fukui University). These panels are
useful tool to analyze the expression profile of susceptibility genes for OPLL.

Overall, we successfully determined six susceptibility loci for OPLL, identified and characterized RSPO2 as a
candidate susceptibility gene for OPLL, provided OPLL surgical specimen libraries, established OPLL-specific iPS

cells, found abnormal metabolism and metabolite in OPLL patients and ttw mice. These findings will provide further
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insights into the pathological mechanisms underlying OPLL development and will provide information to develop
new therapies for OPLL.
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