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Nucleotide Repeat Expansions and Contractions

A nucleotide repeat is a sequence of nucleotides repeated a number of times in tandem; nucleotide repeats can
occur within or near a gene. The size of nucleotide repeats varies: smaller numbers of repeats are common and
not associated with phenotypic abnormalities; abnormally large numbers of repeats may be associated with
phenotypic abnormalities and are classified as (in increasing order of size): mutable normal alleles, premutations,
reduced-penetrance alleles, and full-penetrance alleles.

Molecular genetic testing used to sequence nucleotide repeats is more difficult than sequencing nonrepetitive
regions of the exome because:

« Many of the known nucleotide repeats contain a higher GC content, which is difficult to amplify by PCR;
and
+ Repetitive regions do not align uniquely; thus, the length of the repeated sequence cannot be determined.

Specific assays are required to analyze each nucleotide repeat of interest:

« DNA containing smaller nucleotide repeats can be amplified by PCR. The amplified segments of DNA are
then separated by gel or capillary electrophoresis to determine repeat length.

 Highly expanded nucleotide repeats may not be detected by PCR-based assays due to difficulty in aligning
the sequence to a unique genomic position. Additional testing (e.g., Southern blot analysis or triplet repeat
primed PCR) may be required to determine the length of highly expanded nucleotide repeats.

Author Affiliations: 1 Senior Editor, GeneReviews; Email: editor2@uw.edu. 2 Clinical Professor, Pediatrics, University of
Washington, Seattle, Washington; Email: editor2@uw.edu. 3 Molecular Genetics Editor, GeneReviews. 4 Senior Director,
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