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ABSTRACT

Fragile X syndrome is the most common inherited form of mental
retardation. Approximately 7% of Thai boys with developmental delay of unknown cause
show CGG repeat expansions (>200 repeats). The CGG distribution in the normal Thai
population shows the three most common CGG alleles, including 29 repeats (46.8%), 30
repeats (31.4%) and 36 repeats (9.5%). To examine the factors responsible for repeat
instability (CGG repeat numbers, haplotype and AGG interruption pattern), we studied the
two most investigated microsatellites (DXS548 and FRAXAC1), two reported SNPs from
Thai subjects (ATL1 and IVS10) and four additional SNPs (WEX5, rs25731, rs25702
and rs25723) in 133 unrelated normal males and 50 unrelated FXS males for haplotype
analysis. Also, we analyzed the CGG repeat region from 95 normal X chromosomes in order
to detect the number and position of AGG interruption. No statistically significant
differences in both allele frequencies and haplotype associations between the control and
FXS groups (P > 0.05) were demonstrated. An association among the most common CGG
repeat, haplotype (FRAXAC1-WEX5-ATL1-rs25731-1VS10-rs25702-rs25723) and
AGG interspersion patterns in three different backgrounds was revealed. The 29 CGG allele
with AGG configuration of 9A9A9 (12/17 or 70.6%) was associated with haplotype 17-
G-G-A-T-A-A (Hap A). The 30 CGG allele with AGG configuration of 10A9A9
(16/18 or 88.9%) was associated with haplotype 18-C-A-T-C-G-C (Hap B). The 36
CGG allele with AGG configuration of 9A9AG6A9 (13/18 or 72.2%) was associated with
haplotype 17-C-G-T-T-A-A (Hap C). These common haplotypes in the FXS groups
showed no statistically significant difference between controls (38% of Hap A, 36% of Hap
B and 24% of Hap C). In addition, all alleles with 36 CGG repeats occurred on Hap A or
Hap C and most of the alleles in the 37-56 CGG repeats also occurred on Hap A or Hap C
(77%) suggesting that Hap A and Hap C were associated with 36-56 CGG repeats.
However, it could not prove that Hap A and Hap C were susceptible to high risk for repeat

expansion because of no association observed in the FXS groups. Our finding of the



association among the common CGG repeat, haplotype and AGG patterns in three distinct
backgrounds indicated that Hap A and Hap C were evolutionally derived since they had only
two SNP marker differences in the haplotype (WEX5 and rs25731) and they had slight
differences in AGG organization of (CGG),AGG insertion. On the other hand, the
distinction between Hap A and Hap B resulted from all marker differences and AGG
substructures. Therefore, we hypothesize a model of repeat instability to provide a molecular
explanation for multistep repeat expansions predisposing to the disease. This model reveals
that the FXS mutation in the Thai population almost always arise from three common

haplotype backgrounds.
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