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Background: Identification of the genetic basis of rare single-gene disorders significantly lends to the understanding of key developmental and physiological processes required for normal organogenesis and homeostasis. As eighty five percent of all disease-causing mutations in Mendelian disorders are within coding exons, the recent application of massively parallel sequencing with exon capture has shown the efficacy of this technique in the rapid identification of mutations in single-gene disorders.
Purpose: In the current study, we sought to identify the genetic basis of a novel syndrome in a kindred in which four of six offspring from non-consanguineous parents exhibited intrauterine death between 20 and 28 weeks’ gestation. Dysmorphic features included cleft palate, high nasal bridge, short columella, micrognathia, wide mouth and low set ears. Systemic features included renal hypoplasia, duodenal atresia and cerebellar vermis hypoplasia with hydrocephalus, pre and post-axial polydactyly. 
Design: A search in the London Dysmorphology Database failed to identify phenotypic overlap with any known syndrome. Linkage analysis using high density SNP arrays (Affymetrix 250k/sty) and whole exome capture (Nimblegen EZ Exome SR, v1) followed by massively  parallel sequencing (Illumina GAXII) were employed.

Findings: Four linked regions were identified on 1p31.1, 4q, 19p13.3 and 20q13.13. As the identified regions were large (eg 15Mb on chromosome 19), whole exome capture was employed as a means to identify the underlying genetic cause of this phenotype. A compound heterozygous loss of function mutation involving an essential splice site and a truncating change were found in an annotated gene which segregated with the affected family members. Subcellular localization has confirmed both a nuclear, centrosomal and basal body localization for this protein. Depletion of this gene in the zebrafish results in body axis curvature abnormalities, U-shaped somites, microcrania, microphthalmia, cardiac oedema and renal cysts. 
Conclusion: Compound heterozygous mutations have been identified in a new ciliopathy gene by the use of whole exome sequencing, the phenotype of which represents a novel syndrome.

Relevance: In summary, this works supports the use of whole exome sequencing in the identification of the genetic basis of rare and novel syndromes.
