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ABSTRACT

Fragile X syndrome, FRAXA4, is an X-linked mental retardation. It results from a (CGG),
trinucleotide expansion in the FMRI gene. This repeat was unstable in length and showed a
polymorphism in each individual. An increase in the length of a repeat leads to disease. To date,
FRAXA is the most common inherited form of mental retardation. It is located at Xq27.3 and lies 600
kb proximal to the FRAXE fragile site at Xq28. Similar to the FRAXA, the FRAXE mutation is a
(GCQC), expansion. Expansion of a (GCC), repeat in the FMR2 gene is also associated with mental
retardation. An unstable (CGG), triplet repeat responsible for FRAXA exists in the 5' untranslated
region of the FMRI gene. Normal alleles range from 5-54 repeats, whereas premutation ranges from
55-200 repeats and full mutation expands to over 200 repeats. In cytogenetic analysis, it is very
difficult to distinguish between these fragile sites of the FR4XA and FRAXE . Current methods used

for the detection of FMRI and FMR2 mutation are conventional PCR and Southern blot.



These techniques have replaced cytogenetic techniques. However, these methods have some
drawbacks. They are labor intensive, time consuming and relatively expensive. Therefore, the
multiplex PCR has become a method of routine molecular screening, because it is rapid and cost
effective. Although many laboratories have improved diagnosis techniques, but They target is only
one gene, which is mostly FMRI. Therefore, this study developed multiplex PCR for testing
mutation of the FMRI and FMR2, simultaneously. Also, this study provided the Southern blot
protocol of the FRAXE for the first time in Thailand. A total of 206 unrelated Thai boys with mental
retardation were examined. Of these, 152 had previously been tested with standard methods for the
FMRI mutation and were found to be negative for CGG expansion. These samples were usd as
controls in our multiplex PCR. The samples were obtained as genomic DNA from the Human
Genetics Unit, Department of Pathology, Faculty of Medicine, Prince of Songkhla University (PSU).
The prospective 54 patients were selected from Rajanagarindra Institute of Child Development
(RICD), ChiangMai.

The results demonstrated that no FRAXE expansion was found in this study, but two full
mutations of the FMRI were identified in the RICD samples (3.7%). A false positive in this study
amounted to 3 in 152 (1.97%) in the control samples, therefore, specificity of this multiplex PCR was
about 98 %. The largest CGG repeats could be amplified by this multiplex PCR and there were 44
repeats for the FMRI. Therefore, sensitivity of this multiplex PCR could assumed as high. In
addition, a false positive in prospective samples was 1 in 54 (1.85%). In this study, the multiplex
PCR for fragile X screening for both loci, FRAX4 and FRAXE, was demonstrated for the first in
Thailand. These multiplex PCR results correlated with the standard methods. This non-radiactive
multiplex PCR analysis offers a reliable, inexpensive, easier, and rapid screening of Fragile X
syndrome. Finally, this study provides the Southern blot condition for the first time in detecting

FMR?2 mutation in Thailand.
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