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Fragile X syndrome (FXS) — the 
leading inherited cause of autism 

spectrum disorder — is typically caused 
by a trinucleotide repeat expansion in 
FMR1. A CGG repeat number of >200 leads 
to transcriptional silencing of the gene 
and loss of fragile X mental retardation 1 
protein (FMRP).

Diagnosis is based on the identification 
of the FMR1 CGG expansion using PCR 
or Southern blot analysis. Diagnostic 
testing should be ordered in children 
who present with developmental 
delay, intellectual disability or autism 
spectrum disorder without a known 
cause. Manifestations of FXS depend 
on a range of factors, including patient 
sex, age and other genetic features. 
Infants with FXS typically present 
with poor suck, frequent emesis and 
hypotonia, and might develop seizures, 
hyperactivity, delayed language 
development, anxiety and sensory 
hyperarousal later in infancy. Older 
children tend to have disruptive 
behaviour and develop autism-like 
symptoms, impulsivity and aggression, 
which persist into adolescence. 
Adolescents with FXS have poor attention and 
perseveration (repetitive behaviours) and, in later 

life, some individuals 
develop parkinsonism 

symptoms and 
cognitive decline.

Targeted treatments for FXS, 
such as mGluRI modulators for 
the treatment of neurological 
and behavioural manifestations, 
have been identified, although 
these drugs failed to show 

efficacy in several clinical trials 
in adults. However, the failure 
of these trials is thought to 
be due to patient selection 
(adults rather than children) 
and a lack of adequate outcome 

measures, rather than a lack 
of drug effect. Accordingly, 
several trials in children are 
now underway and more 
objective outcome measures 
are being developed.

In general, individuals with FXS require lifelong 
care. Children with FXS can benefit from speech 
and language intervention, specialist education 
programmes and working with a behavioural 
therapist. In addition, pharmacological 
treatments can be used for 
some behavioural 
manifestations, such 
as stimulants for 
hyperactivity 
and selective 
serotonin 
reuptake 
inhibitors 
for anxiety.

Once an individual is diagnosed with FXS, 
screening of other family members, particularly 
siblings who have signs of learning, emotional 
or behavioural problems, is essential. Screening 
can identify family members with the FMR1 
premutation, who can then seek treatment and, 
should they wish to conceive a child, can elect to 
use in vitro fertilization to avoid passing the FMR1 
mutation or premutation to their offspring.
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FMRP is 
a RNA‑binding 

protein that 
negatively regulates the 

translation of several mRNAs, 
in particular, mRNAs linked 
to activity of metabotropic 

group 1 glutamate 
receptors (mGluRI), in the 

postsynaptic region 
of neurons

Loss of FMRP 
might also lead 

to the dysregulation 
of endocannabinoid 

signalling, GABA signalling, 
ion channel dysfunction 

and increased actin 
polymerization

Epileptic seizures, 
which are the most 

substantial medical issue 
facing children with FXS, 

can be treated with 
anticonvulsants

<1% of cases of 
FXS have been 
attributed to a 
point mutation or 
a deletion in FMR1

Individuals with the 
FMR1 premutation 
(a CGG repeat 
length of 55–200) 
can develop fragile 
X‑associated
tremor/ataxia 
syndrome or fragile 
X‑associated
primary ovarian 
insufficiency

Loss 
of FMRP is 

believed to alter 
mGluRI‑dependent 

dendritic spine 
remodelling and 
neuroplasticity
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