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Trinucleotide repeat expansion disorders are primarily characterized by the expansion of the triplet repeat from a normal to 
a pathogenic state. Fragile X syndrome (FXS) is caused by the expansion of the CGG repeat in the 5’ untranslated region of 

the fragile X mental retardation 1 (FMR1) gene. Allelic variants of FMR1 include common (6-44 CGG repeats), intermediate 
(45-54 CGG repeats), premutation (55-199 CGG repeats) and full mutation variants (>200 CGG repeats). Individuals with 
the full mutation exhibits FXS with associated autistic behaviors, in addition premutation variants also demonstrate associated 
disorders including Fragile X-associated primary ovarian insufficiency (FXPOI) found in female premutation carriers and Fragile 
X-associated Tremor ataxia syndrome (FXTAS) found in both male and female premutation carriers. The genetic architecture 
of the FMR1 mutation has not been readily explored in diverse populations, thus there is little data available. We summarize the 
haplotype structure, interspersion pattern and CGG variants within African, African Americans, Asian and European populations. 
We use several publically available datasets to compare FMR1 variants across populations. Further genomic characterization of 
FMR1 architecture is needed. Characterization would elucidate structural polymorphisms that predispose carriers and non-
carriers to the gene specific triplet repeat expansion.
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