Subjects
A Chinese Han pedigree with four affected individuals and a group of 100 normal controls were recruited. Peripheral blood samples were obtained from the family members and the normal volunteers. Our study adhered to the principles of the declaration of Helsinki, and the clinical protocols were approved by the Second Xiangya Hospital Institutional Review Board. The written informed consent was given by all these subjects
The patients were undergone the basic ophthalmic examinations including evaluation of best-corrected visual acuity (BCVA), Goldman applanation tonometry, slit-lamp biomicroscopic examination and fundus examination. Other necessary examninations like unduscopy (non-mydriatic retinal camera, TRC-NW300, Topcan, Itabashi-ku, Tokyo, Japan), anterior segment photography (SL-D4, Topcan, Itabashi-ku, Tokyo, Japan) and ultrasound biomicroscopy (UBM) as well as assessment of visual field defects performed with a Humphrey Visual Field Analyzer (Carl Zeiss Humphrey Systems, Dublin, CA, USA) were undertaken on these patients.
Targeted exome sequencing
Genomic DNA was extracted according to the standard phenol–chloroform method. DNA of the proband II-2 was used for 90-cycles paired-end exome sequencing performed on Illumina HiSeq2500 Analyzers (Illumina，SanDiego, California, USA). Pipeline software version 1.3.4 (Illumina，SanDiego, California, USA) was used to perform base-calling and calculation of quality values for every base.
Reads were aligned to human reference genome GRCh37 using Burrows-Wheeler Aligner (BWA, http://bio‑bwa.sourceforge.net/). Single nucleotide variations (SNVs) and insertions and deletions (indels) identification was performed by SOAPsnp (http://soap.genomics.org.cn/soapsnp.html) and samtools (http://samtools.sourceforge.net/). SNVs and indels with read depth ≥ 8× and quality ≥30 were reserved for subsequent analysis. On the basis of the dbSNP database and the 1000 genomes annotation, the polymorphism SNVs were excluded. SNVs and indels affecting coding sequence were annotated by Annotate Variation (ANNOVAR, http://annovar.openbioinformatics.org). 
Sanger sequencing of implicated gene and splice site prediction
PCR amplification and Sanger sequencing of the amplicons were used to validate the pathogenic mutation in PITX2 (NM_001204397) identified via exome sequencing. The primer sequences are shown as below: forward primer, 5’- gacgggaaagtgtgtgtgttt -3’, and reverse primer, 5’- gagggaactgtaatctcgcaac -3’. PCR was performed in a 10-µl reaction mixture using 2×TaKaRa Taq™ HS Perfect Mix (Takara Biotechnology, Dalian, China). Amplification conditions consisted of an initial step of denaturation at 94°C for 30 sec, followed by 33 cycles of denaturation at 94°C for 5 sec, annealing at 60°C for 20 sec, and extension at 72°C for 20 sec. Final extension was performed at 72°C for 7 min. NetGene2 (http://www.cbs.dtu.dk/services/NetGene2/) was used to predict the donor and acceptor splice sites of the mutant Pitx2 sequence.

