Germline mosaicism and de novo PHOX2B mutations in CCHS: implications for penetrance and inheritance
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The most frequent PHOX2B variants associated with congenital central hypoventilation syndrome (CCHS) are represented by heterozygous trinucleotide in frame duplications within exon 3 of the PHOX2B gene, leading to expansions of variable lengths of a twenty alanine stretch (polyAla). Molecular diagnosis of CCHS, performed by sequencing analysis of the PHOX2B coding region, has shown that the vast majority of polyAla expansions arises de novo, while in about 10% of cases mutations are inherited by one parent, who carries either germline or somatic mutations. 
More recently, the use of a sensitive methodological approach coupling amplification with FAM-tagged primers and capillary electrophoresis, has revealed low levels of somatic mosaicism in five parents who had not resulted to carry any defective PHOX2B allele by previous sequencing analysis, thus increasing the inherited occurrence of the disease from 10% to 25% of the cases. 
Overall, our observations add to our knowledge of the genetic inheritance of CCHS and somatic occurrence of a significant proportion of PHOX2B polyalanine expansions, and have relevant implications on how the carrier status of asymptomatic parents should be assessed as well as on successive genetic counseling to CCHS families. In particular, the notion that about one fourth of the CCHS patients carries a mutation occurred de novo in one of the parents requires to revisit not only the mutation detection protocols actually used to exclude the parental carrier status but also the genetic counseling approach to CCHS families. Given its high sensitivity, the proposed “FAM” coupled capillary-based electrophoresis approach has become in our laboratory the eligible method to detect low levels of polyAla expanded alleles in order to improve the assessment of the risk of recurrence of CCHS patients from undetected mosaic parents.
