Supplementary Methods
Variants were classified using the systematic methodology based on variant classification guidelines of the ACMG1,2. Total 28 variant attributes were accounted for classifying variants into either pathogenic, likely pathogenic, benign, likely benign, or variants of uncertain significance (VUS).

Below is the explanation of the specific criteria for the aforementioned 28 variant attributes. For PVS1 (pathogenic, very strong 1), the variant must be a frameshift indel or a splicing donor/acceptor variant, and the loss of function of the gene that contains the variant is known to cause a disease2.

For PS1 (pathogenic, strong 1), the variant should have a known pathogenic variant with the same amino acid change, but with a different nucleotide change. Pathogenicity of each variant was assessed by referring literatures manually.

For PS3, the variant should have well established in vivo / in vitro pathogenic evidence. In vivo / in vitro evidences for pathogenicity were assessed by referring literatures manually.

For PM1 (pathogenic, moderate), the variant should be within a hot spot or a well-established functional domain of the protein. The domain region information was obtained from Maxwell et al. 20162. 

For PM2, the minor allele frequency of the variant should be < 0.001 in all of the following databases: ExAC, ExAC East Asian, ESP6500SI, 1000 Genomes, 1000 Genomes Ease Asian.

For PM4, the variant should be an in-frame indel, not included in simple tandem repeat (STR) regions. STR regions were obtained from the UCSC GoldenPath database3.

For PM5, the variant should have a known pathogenic variant with a different amino acid change. Pathogenicity of each variant was assessed by referring literatures manually.

For PP2 (pathogenic, supporting), the variant should have a pathogenic potential as a nonsynonymous mutation as defined by Maxwell et al. 20162.

For PP3, the variant should have at least two in silico evidences of pathogenicity. To take a conservative approach, we took the uniform method for evaluating the prediction results. Specifically, SIFT prediction, Polyphen HVAR prediction, and LRT prediction should be deleterious, while CADD phred score should be >= 20, and GERP++ score should be >= 2.

For PP5, the variant should have at least 1 criteria-provided ClinVar review coining the variant as either pathogenic or likely pathogenic. Also, the evidence suggested by ClinVar should not be included in any other pathogenicity evidence criteria.

For BA1 (benign, stand-alone), the minor allele frequency of the variant should be >= 0.05 in at least one of the following databases: ExAC, ExAC East Asian, ESP6500SI, 1000 Genomes, 1000 Genomes Ease Asian. 

For BS1 (benign, strong), if the allele count of the variant in our study is below 2000, the 1000 Genomes East Asian minor allele frequency of the variant should be greater than the allele frequency of the variant for any disease. Otherwise, the minor allele frequency of the variant should be greater than the allele frequency of the variant for any disease.

For BS3 (benign, strong), the variant should have well established in vivo / in vitro benign evidence. In vivo / in vitro evidences for the variant were assessed by referring literatures manually.

For BP1 (benign, supporting), the variant should be a nonsynonymous variant that are included in a gene which truncating variants are known to cause a disease2.

For BP3, the variant should be an in-frame indel, and should be included in simple tandem repeat (STR) region. STR regions were obtained from the UCSC GoldenPath database3.

For BP4, the variant should have at least two benign in silico evidences. To take a conservative approach, we took the uniform method for evaluating the prediction results. Specifically, SIFT prediction should be tolerant, Polyphen HVAR prediction should be benign, and LRT prediction should be neutral, while CADD phred score should be < 20, and GERP++ score should be < 2.

For BP6, the variant should have at least 1 criteria-provided ClinVar review coining the variant as either benign or likely benign. Also, the evidence suggested by ClinVar should not be included in any other benign evidence criteria.

For BP7, the variant should be a synonymous substitutions, while not affecting splicing. However, no variants reviewed were synonymous substitutions, so all BP7 evidences were determined negative.

PS2, PS4, PM3, PM6, PP1, PP4, BS2, BS4, BP2, and BP5, which accounts for pedigree data, could not be accessed in our study, because the samples included in our study are unrelated to each other.
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