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Based on the data from the genome-wide association study (GWAS) of adolescent idiopathic
scoliosis (AlS) published in 2019, our research group developed a predictive model for the
development of AIS (AIS-PRS) from genomic information using a genetic statistical method called
polygenic risk score (PRS). Individuals in the highest risk group of the AIS-PRS were four times
more likely to develop AIS than those in the average-risk group. The area under the receiver
operating characteristic (AUROC) of the AIS-PRC was 0.65. Next, we developed a method to
select more important single nucleotide polymorphisms (SNPs) from the results of the AIS GWAS.
We then created a PRS and evaluated its predictive ability. The results showed that the number of
SNPs could be reduced to about 1/8 of the previous method, and the AUROC was 0.68, which is
equivalent to or better than the previous method. Furthermore, since AlIS patients tend to have a
lower body mass index (BMI) than healthy individuals in epidemiological studies, the AUROC of
the model improved to 0.71 when the BMI value was included as an explanatory variable in the
PRS generated from genomic information. These results suggest that better prediction models can
be created by identifying the environmental factors of AIS. Next, we attempted to develop a
prediction model for the severity of AIS. First, we assessed the reproducibility of Cobb angle
measurements in the three cohorts used in the GWAS using intraclass correlation coefficients. A
moderate genetic correlation was found between the Cobb angle GWAS and the AIS GWAS, and
a significant correlation was also found between the AIS-PRS and the actual Cobb angle
measurements. Therefore, we used the AIS GWAS data to create the PRS of severe disease. The
AUROC of the PRS of severe disease was 0.69, indicating a reasonable result. On the other hand,
as in the AIS-PRS, the addition of BMI as an explanatory variable in the model did not improve the
AUROC. This suggests that BMI may be mainly involved in the development of AIS. The above
information was summarized and submitted to the Journal of Bone and Mineral Research and is
currently under revision. In the future, it is necessary to confirm the predictive ability of PRS in
prospective studies and reproducibility in other races.
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Patient’s specific treatment for Adolescent idiopathic scoliosis. Establishment of predictive model for onset and progression of
disease.
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Based on the data from the genome—wide association study (GWAS) of adolescent idiopathic scoliosis (AIS) published in 2019, our
research group developed a predictive model for the development of AIS (AIS-PRS) from genomic information using a genetic
statistical method called polygenic risk score (PRS). Individuals in the highest risk group of the AIS-PRS were four times more likely
to develop AIS than those in the average-risk group. The area under the receiver operating characteristic (AUROC) of the AIS-PRC
was 0.65. Next, we developed a method to select more important single nucleotide polymorphisms (SNPs) from the results of the AIS
GWAS. We then created a PRS and evaluated its predictive ability. The results showed that the number of SNPs could be reduced to
about 1/8 of the previous method, and the AUROC was 0.68, which is equivalent to or better than the previous method. Furthermore,
since AIS patients tend to have a lower body mass index (BMI) than healthy individuals in epidemiological studies, the AUROC of the
model improved to 0.71 when the BMI value was included as an explanatory variable in the PRS generated from genomic information.
These results suggest that better prediction models can be created by identifying the environmental factors of AIS. Next, we
attempted to develop a prediction model for the severity of AIS. First, we assessed the reproducibility of Cobb angle measurements in
the three cohorts used in the GWAS using intraclass correlation coefficients. A moderate genetic correlation was found between the
Cobb angle GWAS and the AIS GWAS, and a significant correlation was also found between the AIS-PRS and the actual Cobb angle
measurements. Therefore, we used the AIS GWAS data to create the PRS of severe disease. The AUROC of the PRS of severe
disease was 0.69, indicating a reasonable result. On the other hand, as in the AIS-PRS, the addition of BMI as an explanatory variable
in the model did not improve the AUROC. This suggests that BMI may be mainly involved in the development of AIS. The above
information was summarized and submitted to the Journal of Bone and Mineral Research and is currently under revision. In the future,
it is necessary to confirm the predictive ability of PRS in prospective studies and reproducibility in other races.
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