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What is Fragile X syndrome ?

Fragile X syndrome (FXS) is the most
common inherited form of intellectual
disability. FXS is caused by a defected
FMR1 gene Ilocated on the X
chromosome, in which there is an
increased number of unstable
trinucleotide repeats. Overexpansion
of >200 repeats cause FXS with mental
retardation and autism. Carriers with
an increased repeats may have
variable degree of health problems
(Table 1)*.

Table 1. Categories of number of trinucleotide
repeats in the FMR1 gene and associated clinical
disorders.

FXS carri ‘

Depending on ethnic grouF, FXS may
affect up to 1 in 4,000 males and 1 in
8,000 females. The prevalence of
premutation in female is
approximately 1 in 250-1,000 and in
male is approximately 1 in 250-1,600

A premutation carrier mother is at
risk to transmit her premutation
allele to her babies, which may then
further expand to >200 repeats (full
mutation), resulting in a FXS baby.
The risk of such transmission is
dependent on the number of repeats
present in the carrier mother (Table
2). The more repeats a carrier
mother has, the higher chance that a
full mutation is transmitted.

Table 2. Risk of full mutation transmission from
maternal premutation allele.

Maternal Repeat Size Full Mutation Expansion (%)

Trinucleotide

Clinical disorders
repeat no.

Category

<45 Normal None

45-54 Intermediate None

Late on-set of premutation specific
disorders: Fragile X-associated
tremor/ataxia syndrome; Primary
ovarian insufficiency

Premutation

>200 Full mutation Fragile X syndrome

55-59 4
6069 5
70-79 31
80-89 58
90-99 80
100-200 98

Ref: Fragile X Syndrome: Diagnosis, Treatment, and Research. 3rd ed.
Baltimore: The Johns Hopkins University Press. 3-109. 2002.

* Limitation of this assay includes the inability to
detect mosaicism, point mutation and methylation
status of the amplified allele. Point mutation may
contribute up to 1% of Fragile X syndrome.

Data from Nolin SL, Brown WT, Glicksman A, Houck GE Jr, Gargano AD, Sullivan
A, et al. Expansion of the fragile X CGG repeat in females with premutation or
intermediate alleles. Am J Hum Genet 2003;72:454—64
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Samples required for carrier

Carrier screening involves the
testing of DNA sample. It could be
isolated from blood, saliva or any
tissues.

carrier

Who shot U consider

You may consider carrier screening:
if you have family history of FXS/
unexplained mental retardation or
developmental delay/ autism/
ovarian failure.

If you are pregnant or planning for
pregnancy and worry about FXS, you
may consider the screening after
counseling.

Paternal testing of FXS is not usually
recommended because of the mode
of inheritance.

What can | do if |
as a carrier ?

am diagnosed

Premutation carriers are at risk of
transmitting the defected gene to
their offsprings, and other health
problems, they should be counseled
by a genetic counselor.

Pregnant carriers may need prenatal
diagnosis. Genetic counseling and
prenatal diagnostic services are
available in our department.
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Trinucleotide
repeat no.

Category Clinical disorders

Maternal Repeat Size Full Mutation Expansion (%)

55-59 4
60-69 5
70-79 31
80-89 58
90-99 80
100-200 98

<45 Normal None

45-54 Intermediate None

Late on-set of premutation specific
disorders: Fragile X-associated
tremor/ataxia syndrome; Primary
ovarian insufficiency

55-200 Premutation

>200 Full mutation Fragile X syndrome

Data from Nolin SL, Brown WT, Glicksman A, Houck GE Jr, Gargano AD, Sullivan
A, et al. Expansion of the fragile X CGG repeat in females with premutation or
intermediate alleles. Am J Hum Genet 2003;72:454—64.
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Ref: Fragile X Syndrome: Diagnosis, Treatment, and Research. 3rd ed.
Baltimore: The Johns Hopkins University Press. 3-109. 2002.
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