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Abstract

Fragile X syndrome (FXS) is the most common X-linked mental retardation. It is
caused by the expansion of CGG repeats within the Fragile X Mental Retardation 1
(FMR1I) gene. Affected individuals (full mutation) have over 200 CGG repeats, while
normal individuals and premutation carriers have 6-54 and 55-200 repeats,
respectively. Only full mutations are correlated with methylation of the FMRI
promoter, resulting in gene inactivation and lack of Fragile X Mental Retardation
Protein (FMRP). Numerous diagnostic methods have been developed, including
cytogenetics, Southern blot analysis, polymerase chain reaction (PCR), reverse
transcription PCR (RT-PCR), and immunohistochemical analysis of FMRP. Of these,
PCR and Southern blot are used as standard methods. PCR is applied to determine the
number of CGG repeats; however it may fail to detect the high repeats in premutation
and full mutation individuals. Southern blot analysis is the current gold standard for
diagnosing a full mutation in both males and females, but it requires a large amount of
DNA, a long and tedious analysis, and is also quite expensive. Methylation specific
PCR (MS-PCR) has been developed as a PCR-based method for detection of

methylation. This method requires a small amount of DNA, can be performed in



relatively short time, and is inexpensive. We tested the procedure on 35 known DNA
samples (15 normal cases, 2 premutation cases and 18 full mutation cases), on 60
DNA samples that referred for FXS screening in our hospital and on 2 prenatal cases.
All results were corresponded to PCR and/ or Southern blot analysis. MS-PCR is
valuable new procedure, as it is both cost and time efficient method for diagnosis of
FXS, which may replace the Southern blot analysis in some circumstances, for

instance post and prenatal cases in known FXS families.



