What causes USP7-related disorder?

The USP7gene is located on chromosome 16. We have two

copies of chromosome 16 and therefore two copies of the

USP7gene. USP7-related disorder is caused by one copy of
the USP7gene not functioning as expected. This may be due

to a change (known as a variant) within the gene which

disrupts its function, or to the loss (deletion) of the gene or
part of it. The other copy of the USP7gene is unaffected and

so can carry out its usual function. This type of genetic
change is called autosomal dominant, since the change
occurred on an autosome (chromosomes 1-22) and
symptoms are apparent with only one altered copy
(dominant).

The USP7gene has multiple roles in the genetic control of

our development and functioning. The USP7 protein has
many functions including controlling the activity of other

genes (transcriptional regulation), immune response, and the
process of recycling proteinin our cells. Not all functions are
fully understood but knowledge in these areas will progress
as research continues. USP7 is also known to have a role in

functioning of the brain.

Why did this happen?

When children are conceived their parents’ genetic material
is copied in the egg and sperm that makes a new child. The

biological copying method is not perfect and occasionally

random, rare changes occur in the genetic code of children
that are not seen in the DNA of their parents. USP7-related
disorder occurs when one of these random changes affects

the USP7gene. These types of change happen naturally in

everyone and are not due to lifestyle or anything that anyone
did prior to or during pregnancy. It's only when one of these

changes affects an important gene that health and/or
development are affected.

Can it happen again?

The possibility of having another child affected by a rare gene
disorder depends on the genetic code of the parents. In most
of the families reported in the medical literature so far (2024),

this genetic change has happened for the first time in the
child with USP7-related disorder. This is called a "de novo
variant’. When the parents are unaffected, the chances of
having another child with the same condition are very low.
Very rarely, a parent may be identified as having germline

mosaicism, which means the gene variant can be presentin
the egg or sperm butis notdetected in a standard blood test.
Each family situation is different, and a clinical geneticist or

genetic counsellor can offer family specific advice.
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Families say ...

“He is always smiling, he's happy go
lucky and enjoys everything to do with
farming & building sites! He gives the
best cuddles and is a fantastic
brother.”-Age 11 years

“ His diagnosis has not changed
anything for us, apart from linking all
his issues together. ”- Age 11 years
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Tel: +44(0)1883 723356
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Websites:

Foundation for USP7-Related Disorders: https://www.usp7.org/
Facebook groups:
https://www.facebook.com/FoundationUSP7/
https://www.facebook.com/Association-Manger-la-Vie-USP7-
752964698167200/

Join Unique for family links, information and support.

Unique is a charity without government funding, existing entirely on
donations and grants. If you can, please make a donation via our
website at: www.rarechromo.org/donate Please help us to help you!
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What is USP7-related disorder?
USP7-related disorder is caused

by changes (known as variants)

in, or a deletion involving the
USP7gene. This gene is located on
the short ‘p” arm of chromosome 16
in aregion called 16p13.2. Its name is  Cell

an abbreviation of the protein it codes DNA “:\)ja
for - Ubiquitin-specific protease 7.
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USP7-related disorder is also known as Hao-Fountain
syndrome (HFOUS]). Children with USP7-related disorder have
neurodevelopmental difficulties. They have developmental
delay which includes muscle function and intellectual abilities
can be affected. Speech and language delays are expected
and behaviour may also be affected. USP7-related disorder
affects boys and girls, and there are both mildly and more
significantly affected individuals of both sexes.

Chromosome

zmdrn‘

Common features
Language and speech difficulties, delay or absence
Developmental delay
Motor (muscle) function delays fine/gross/oral
A variable range of learning abilities
Unusual findings during brain MRI
Low muscle tone/floppiness (hypotonia)
Eye anomalies (e.g. farsightedness])
Behavioural difficulties (e.g. autism)
Feeding difficulties
A slightly unusual way of walking (abnormal gait)/
balance unsteadiness
Underdeveloped genitalia in boys (hypogonadism)
Mild facial features

Other possible features
Seizures (abnormal electrical activity in the brain)
Curvature of the spine (scoliosis/kyphosis)
Reduced range of joint motion (joint contractures)
Short stature
Obesity or a tendency to be overweight
Chronic constipation or diarrhoea
Small hands and/or small feet
Dental anomalies
Altered pain threshold
Hearing difficulties
Temperature instability

How common is USP7-related disorder?
USP7-related disorder is extremely rare, there are reports in
the medical literature for just over 60 individuals who have
been identified worldwide (2024). Many more individuals with
a USP7 variant or deletion are known to have been diagnosed
and many are likely to remain undiagnosed.

Pregnancy and birth

Many families have reported pregnancy or birth
complications, but features have varied amongst individuals.
More than half of babies described to date (2024) were
reported to have low muscle tone (hypotonia) in the newborn
period.

Development

Physical development
Children with USP7-related disorder learn to walk alone, but
this may be delayed and a few children may require continued
support to walk. Hypotonia may play a role in delay, but for
some, hypotonia can improve over time. Some children have
an abnormal gait or balance unsteadiness.

Learning
Children with USP7-related disorder have a broad range of
learning abilities. While some children are diagnosed with
intellectual disability, a number of children have an 1Q within
the standard range or have borderline intellectual functioning
or mild intellectual disability.

Behaviour
A number of children with USP7-related disorder have been
identified as having autism or autistic-like behaviours. Some
are diagnosed with attention deficit hyperactivity disorder
(ADHD) or ADHD like behaviours and some with obsessive
compulsive behaviours. A variety of other less common
behaviours have also been reported.

Speech
For the majority of children with USP7-related disorder
identified so far (2024), speech is delayed and limited; some
children are non-verbal. Language abilities may be linked to
the level of learning difficulty for each child.

Other
Altered pain thresholds (low and high) and temperature
instability have been reported in some children with USP7-
related disorder. A few children have been reported to have
short stature. Small hands and feet have also been noted by
some parents, as have dental anomalies, hearing difficulties
and eczema.

Medical concerns

The medical concerns experienced by children with USP7-
related disorder are extremely variable and impossible to
predict. Below are some of the more common features that
a child may experience.

Brain imaging and seizures
The majority of, but not all, children with USP7-related
disorder reported so far (2024) have unusual brain imaging
results following an MRI. However, less than half of
children have developed seizures.

Eyes and eyesight
Children with USP7-related disorder may be more likely to
be farsighted and/or have a squint (strabismus), where the
eyes do not look in the same direction. Treatment can
include patching, exercises, glasses, and surgery to bring
the eyes into line. Children can also be short sighted
(myopic) or have involuntary eye movements (nystagmus).

Feeding and gastrointestinal
Just over half of the children described in the medical
literature have some form of feeding difficulty with many
experiencing reflux or vomiting. Chronic constipation/
diarrhoea has also been described. Extreme hunger
(hyperphagia) has been identified in a few children,
accompanied by increased body weight.

Bones
Curvature of the spine has been reported (scoliosis or
kyphosis) in some children.

Urinary and reproductive systems
Some boys with UPS7-related disorder have a small penis,
underdeveloped scrotum or small testes. Testes may not be
descended into the scrotal sac at the time of birth
(cryptorchidism). Some children experience incontinence.

Management recommendations
B Early input from speech and language, physio-
and occupational therapists is important
B  Anassessmentof special educational needs should be
carried out so extra help can be putin place at school
B Anassessment by an ophthalmologist
B  Anassessment by a gastroenterologist
B |nput from a neurology/neurodevelopment team
may be required
B Abrain MRI to assess for brain anomalies
B Seizure activity may need monitoring



