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Abstract

Fragile X syndrome is the most recognized cause of autism worldwide, affecting 1 in 4000 males and 1 in 6000 females, and is caused by a CGG triplet repeat expansion in the FMR1 gene. FMR1-related disorders also include
fragile X-associated tremor ataxia syndrome and FMR1-related primary ovarian insufficiency. The disease mechanism involves aberrant methylation and expression of FMR1. A repeat size of 200 CGG repeats or greater is
considered a full mutation, causing hyper-methylation of the FMR1 promoter and transcriptional silencing. Premutations are between 55 and 200 CGG repeats and are generally not associated with abnormal methylation;
they typically result in an unmethylated allele in males and partially methylated alleles in females due to X-inactivation, and are associated with increased expression. In our molecular diagnostic laboratory, we have
implemented a more sensitive methylation PCR since July 2017, as well as a sizing PCR since November 2015, replacing the traditional Southern blotting and homebrew PCRs, respectively. By implementing these assays, we
have been able to improve the efficiency of our workflow, as well as detect size and methylation mosaicism with a greater accuracy than was possible by traditional methods. We have also detected some uncommon and
unexpected results, including males and females with size and methylation mosaicism as well as with fully-methylated premutations. Here we describe our experience to date, share some unusual findings, and reaffirm that
methylation analysis be performed for any patient with a premutation-sized allele or greater.
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