eAppendix 1
Genetics investigations methodology

Whole Exome Sequencing
DNA was captured with the SureSelect Human All Exon V6 kit (Agilent Technologies, Santa Clara, CA, USA) and sequenced with the NextSeq 500 system (Illumina, San Diego, CA, USA) with 150-bp paired-end reads. Exome data processing, variant calling, and variant annotation were performed as described previously.6 Segregation of WDR37 variants was examined in Sanger sequencing on an ABI 3130xl Genetic Analyzer (Applied Biosystems, Foster City, CA, USA). The parentage of the patient was confirmed through analysis of 12 microsatellite markers.

Reverse transcription polymerase chain reaction
[bookmark: _GoBack]To extract the total RNA of the patient and that of a healthy control from peripheral blood leukocytes, we used the Monarch® Total RNA Miniprep Kit (New England BioLabs, Ipswich, MA, USA), and we reverse-transcribed 500 ng of total RNA by using the PrimeScript™ RT reagent kit (TaKaRa, Shiga, Japan) according to the manufacturer’s protocol. We designed target-specific primers to amplify WDR37 complementary DNA (cDNA) as follows: forward primer spanning exons 8 and 9; 5′-GCTCTCACTGCTTCTGGAGATC-3′ and reverse primer spanning exons 11 and 12; and 5′-AAGTCACAGTGTCCGTGTGTCC-3′ (Figure 1B, top). We used 2 μL of cDNA to amplify the target region, and the products were separated by electrophoresis in 3% agarose gel. The products were cloned into pGEM®-T Easy vectors (Promega, Madison, WI, USA) and then transformed into DH5α cells (Toyoba, Osaka, Japan). Competent cells were spread on LB plates containing ampicillin and incubated at 37°C overnight. We performed colony reverse-transcription polymerase chain reaction (RT-PCR) on randomly selected well-isolated colonies. Plasmid DNA was sequenced according to the Sanger method.

