Abstract

Objectives.

1. To find a frequency of Fragile X Syndrome (FXS) in Thai children with developmental delay
of unknown cause.

2. To find patterns and relationship of CGG repeat numbers, and haplotypes in selected normal
Thai and FXS subjects.

Methodology.

1. We screened 293 boys and 69 girls with developmental delay of unknown cause (age < 15
years). Four hundred and five non-FXS subjects were randomly selected as control normal
DNA.

2. A six- item clinical checklist was used including family history (FH), long and narrow face
(F). prominent and large ears (E), attention deficit/hyperactivity (AH), autistic-like behaviors
(AT) and testicular volume (T). These were scored as O if absent, 1 if borderline, and 2 if
present.

3. We used PCR and’/or EcoRIl/Eagl double digestion and hybridized with StB12.3 probe, to
screen the patients. The PCR was also used for typing microsatellites and single-nucleotide
polymorphisms. The specific probes or restriction enzyme were applied depend upon types of
microsatellties and single-nucleotide polymorphisms.

4. We used a logistic regression model from a computer program to analyze the clinical
checklist data (Stata, version 5.0). Chi-square and t-tests were used to test significant
difference between comparative groups at P =0.05 as a threshold.

Results.

1. We screened for FXS in 293 Thai boys with developmental delay (DD) of unknown cause.
We found 21 (7.2%) to have FXS. We ascertained these 21 families and 2 previously known
FXS families. We found 39 affected males, 7 affected females, 4 male carriers and 30 female
carriers. Carriers had 60-125 CGG repeats while, affected individuals had > 200 CGG
repeats.

2. We studied 179 unrelated non-FXS cases and 27 FXS cases from 18 families. We
proposed a five-item clinical checklist for screening for FXS in DD Thai boys. We found that a
five-item checklist, 2FH + F + O.5E + 2AH + T = total score, was the best model. When we
used this clinical checklist with a threshold of total score of 4, 78.7% (specificity) of the
screened cases with total scores < 4 could be eliminated as negative cases. In addition, all

positive FXS cases had total scores > 4 (sensitivity = 100% ).



3. To determine if FXS may have a specific haplotype association we analyzed 125 unrelated
control subjects and 25 unrelated FXS patients. We used three markers and two single
nucleotide polymorphisms. We found 54 and 14 haplotypes in control and FXS subjects,
respectively. No significant of a specific haplotype association in either the controls or FXS
group.

Discussion and Conclusions

We found approximately 7% of FXS in DD Thai boys. This is somewhat high compared to
previous reports on other populations. This may due to our use of more strict screening criteria.
We propose a cost-effective five-item clinical checklist for FXS screening in male pediatric
population with developmental delay of unknown cause, particularly from Asian population
settings. In addition, we found no specific haplotype association in either normal control nor FXS
groups suggesting no founder effect. This result contrast with most other reports on FXS founder
effects in different ethnic groups. Our studies might support the thought that FXS is common
enough to screen in Thai DD patients. In addition, our experience will lead to the prevention of

this disease using molecular testing for prenatal diagnosis.

Suggestions/further implication/Implementation

1. Screened cases with normal FMR1 gene need to be further investigated to find a possible
cause of developmental delay, particularly a case with high checklist score or a case with DD
family history. The FRAXE may be one of the etiology. Otherwise, screening the whole FMR'1
gene may need to be done to test whether this candidate case has another mutation.

2. The analysis of AGG interruption is an interesting project. This is to predict a risk of having
an affected child and CGG repeat instability mechanism.

3. Protein expression is a good predictor for genotype-phenotype correlation, particularly in
prenatal cases. However, we need to find a simple and liable protein expression method.

4. Our studies provide a cost effective clinical checklist for FXS screening. In addition, we show
modified DNA testing techniques in FXS. These methods can apply for clinical service in

prenatal and postnatal cases.
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