Can it happen again?

Where both parents have normal chromosomes, it is unlikely that another child will be
born with a 1p36 deletion or any other chromosome disorder. Where a parent has a
rearrangement of their chromosomes with a break at 1p36, the risk of having another
affected child is higher.

If they wish, parents should have the opportunity to meet a clinical geneticist or genetic
counsellor to discuss the specific recurrence risks and options for prenatal and
preimplantation genetic diagnosis (PGD). PGD requires the use of in vitro fertilisation
and embryo biopsy, and only healthy emb
If the parents choose to conceive naturally, prenatal diagnosis options include chorionic
villus sampling (CVS) and amniocentesis
very accurate, although not all of these tests are available in all parts of the world.
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Support and Information

Rare Chromosome Disorder Support Group,
PO Box 2189,
Caterham,
Surrey CR3 5GN,
UK.
Tel/Fax+44(0)1883 330766
info@rarechromo.org

Www.rarechromo.org

An email support group can be found at http://health.groups.yahoo.com/
group/1p36_Deletion_Syndrome

Uniqud i sts other organisations® message |boal
information. This does not imply that we endorse their content or have responsibility far it.

This leaflet is not a substitute for personal medical advice. Families should consult a
medically qualified clinician in all matters relating to genetic diagnosis, management
and health. The information is believed to be the best available at the time |of
publication. It was compiled by Unique and reviewedby ouise Brueton,
Consul tant Clinical Geneticist, Bi|rmi
Suri, Consultant Clinical Geneticist, University of Nottinghanad by Professor Maj
Hulten BSc, PhD, MD, FRCPath, Professor of Medical Genetics, University of
Warwick, UK 2008.
Copyright © Unique 2008

Rare Chromosome Disorder Support Group Charity Number 1110661
Registered in England and Wales Company Number 5460413
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1p36 deletion syndrome

1p36 deletion syndrome is@romosome disorderA chromosome disorder is a

change in chromosome number or structure which results in a set of features or
symptoms. People with 1p36 delatieyndromehave lost a small but variable amount of
genetic material from one of their 46 chromosomes.

Chromosomes are made up of DNA and are |
cells that carry genetic information (known as genes), telling the body how to develop
and function. They come in 23 pairs, one from each parent, and 22 of the pairs are
numbered 122 according to size, from the largest to the smallest. In addition to these

44 chromosomes, each person has another pair of chromosomes, called the sex
chromosomes. Girls have two Xs (XX), whereas boys have an X and a Y chromosome
(XY). Each chromosome has a shop) &rm (shown at the top in the diagram below)

and a longd) arm (the bottom part of the chromosome).

Chromosome 1 is the largest chromosome and represents about eight per cent of the
total DNA in cells. For healthy development, chromosomes should contain just the right
amount of materiab not too much and not too little. People with 1p36 deletion

syndrome have one intact chromosome 1, but the other is missing a tiny piece which
affects their learning and physical development in relatively predictable ways. Most of the
clinical difficulties are probably caused by the presence of only one copy (instead of the
usual two) of a number of genes. Howevel
help to determine future development, needs and achievements.

Looking at 1p36

Chromosomes cand6t be seen with tha
stained and magnified under a microscope it is possible to see the

each one has a distinctive pattern of light and dark bands. By look

your childds chromosomes in t y, i1
where the chromosome has broken and to see what material is

missing. However, because the amount of material missing is ofte

guite small, in this type of 1e ani
may have looked normal. Consequently there are certainly people

with 1p36 deletion syndrome who have not yet been diagnosed. N p

more sensitive, molecular techniques such as FISH testing or arra

comparative genomic hybridisation (arr@H) may be necessary ta

confirm or detect 1p36 deletions.

1p36 deletion syndrome was described for the first time in the late
1990s, although the first case of a child with a deletion of 1p36 wa
published in 1981. The disorder is now believed to affect one in 5,
newborn babies, making 1p36 deletion syndrome one of the most
commonly observed chromosome deletion disorders. If this estime
is right, over 900 babies will be born with it every year in the UK al
the US. Deletions of 1p36 occur across all ethnic groups. Most

reports suggest that 1p36 deletions affect girls more often than o
around 65 per cent of reported cases are gitlmiqueamilies suppori
this: 73 per cent of the children with 1p36 deletion syndrome are q
girls. The reasons for this are, as yet, not known (1, 2, 3, 4, U). Chromosome 1
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A small number of people hayzoximal interstitial deletion®f 1p36 in which an

internal part of 1p36 is missing but this very end portion of the chromosome (the
ocritical regiond6é), and therefore the g
diagram below). Since these deletions are much rarer than deletions involving the end
of the chromosome there are few published reports. However, a recent study

suggested that these deletions result in slightly different characteristics. Hypotonia and
developmental delay are still features, and the characteristic facial appearance is similar,
but with arched (instead of straight) eyebrows. In addition, people with these deletions
have hirsutism (excessive body hair) (11).

T=Y With the increasing use of
=1 =l molecular technigues such
: as arrayCGH and FISH in

-4 diagnosing 1p36 deletion
syndrome the deleted
region will be more
accurately defined, and
there will almost certainly
be an increase in the
number of people
diagnosed. This will lead to
a more accurate delineation
of 1p36 deletion syndrome.

(A) An example of derminal (B) An example of groximal

deletion The area marked by the  interstitial deletion The area

red box is missing. The karyotype marked by the red box is missing.

would be del(1)(p36.32) The karyotype would be del(1)
(p36.13p36.22)

Why did it happen?

Both parents of a child with a 1p36 deletion should have their own chromosomes
tested, although 9095 per cent will have normal chromosomes. The chromosome
break is then said to have occurred out of the bl (hovo)in the remaining families,

one parent usually has a balanced rearrangement of their own chromosomes which has
become unbalanced when eggs or sperm were created. In both situations, there is
nothing you can do to stop this, just as there are no environmental, dietary or lifestyle
factors known to cause it. So there is nothing that either parent did before or during
pregnancy that caused the deletion to occur and equally nothing could have been done
to prevent it.
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Potential genes involved in 1p36 deletion syndrome

Perhaps more significant than the size of the missing piece is the location of the part of
the chromosome that is missing. In most cases, the part of chromosome 1 that is
missing is the end of the chromosome and this region has been shown to be the critical
region for most of the characteristics of 1p36 deletion syndrome (10).

There have been attempts to correlate the part of chromosome 1p36 that is missing
with specific characteristics of 1p36 deletion syndrome (10, 11). However, this has
proved to be extremely difficult since the size of deletions is so variable. Added to this,
the end of the short arm of chromosome 1 (band 1p36.3, shown on the diagram below)
is the part most commonly missing and is very gaok, making identification of

specific genes involved in particular features very difficult. Even so, a few genes have
been suggested as possible candidates for some of the features of 1p36 deletion.

Loss of theKCNABZene on

I: 36.33 '\SA,E/,IPZ?’B chromosome 1p36.31 has been
postulated to be a significant risk
36.32 factor for the epilepsy in 1p36
deletion syndrome (12).
36.31 KCNAB2
N Late fontanelle closure may be
caused by the loss of a gene in the

1p36 region known aMMP23B
which plays an important role in the
joining of skull sutures (the seams
between the bony plates that form
the skull) in babies (13).

Chromosome 1

Studies suggest that tt&Klgene, located at the end of 1p36.33 is likely to contribute to
the cleft palate seen in some people with 1p36 deletion syndrome. In this study, all the
patients with a cleft palate had this gene missing. However, it should be noted that
many people for whom this gene was deleted did not have a cleft palate, suggesting thai
other genes or factors also play a role (14).
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Results of the chromosome test

Most people have a pure terminal deletion (no other chromosome is involved).
However, amondJniquanembers seven per cent of children with 1p36 deletion
syndrome have the involvement of an additional chromosome, usually a duplication of
material from another chromosome.

Your geneticist or genetic counsellor will be able to tell you about the points where the
chromosome has broken in your child. You will almost certainly be givearystype

for your child, which is shorthand notation for their chromosome make With a

1p36 deletion, the karyotype is likely to read something like one of the following
examples:

46,XY.ish del(1)(p36.3)de novo

46 Thet ot al number of chromosomes in vy
XY The two sex chromosomes, XY for males; XX for females

.ish The analysis was by FISH

del A deletion, or material is missing

Q) The deletion is from chromosome 1

(p36.3) The chromosome has one breakpoint in the band 1p36.3, from this

position to the end of the chromosome is missing. This is called a
terminal deletion If the portion of the chromosome that is missing is
internal to the chromosomeifterstitial) then two breakpoints will

be specified (e.g. p36.22p36.33)

de novo The parentsd® chromosomes have been
found at 1p36. The deletion is very unlikely to be inherited and has
occurred for the first time in this family with this child
46, XX, arr cgh 1p36.22p36.33(RP11 -5407->RP11-874A11)x1
46 Thet ot al number of chromosomes in vy
XX The two sex chromosomes, XY for males; XX for females

arr cgh The analysis was by arr@GH

1p36.22p36.3€hromosome 1 has two breakpoints, one in the band 1p36.22, and
one in band 1p36.33

(RP115407->RP11874A11)x1
This represents the portion of the chromosome that is only present
in one copy (instead of the usual two). The region that is missing is a
stretch of DNA between markers RP13407 and RP1874A11.

Sources and references

To date, there have been over 100 published cases of 1p36 deletion syndrome and
Uniquehas 74 affected families ranging in age from 1 year to 34 years. In addition to
people described in the medical literature, this review draws on information from
two surveys of members dfniqueconducted in 2003 and winter 2007/2008,
referenced U. Articles from the medical literature are referenced by a number. If
you wish, you can obtain a full list of these articles fridmique
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Most likely features
The effects of 1p36 deletion syndrome vary between individuals. There have been two
recent formal studies of children with a 1p36 deletion, one with 60 children (5) and
one with 134 (6). Children will not necessarily have all of these features but they have
been found to be the most common.

Developmental delay

Children need support with learning. The amount of support needed by each child

will vary, although most benefit from attending a special school

Hypotonia (floppiness), especially in babies, but this may persist

Feeding difficulties

Seizures

Cardiomyopathy (disease of the heart muscle) and minor heart defects

Hearing loss and vision defects

A large soft spot (fontanelle) at birth that is slow to close

Distinctive facial appearance

How might a 1p36 deletion alter a ¢
All children studied so far have shown some degree of learning disability, usually in the
moderate to severe range. It has been suggested that children with the very smallest
deletions have milder difficultiddniqué s me mber shi p does not
this but until everyone has an #p-date chromosome analysis confirmed at least by a
FISH test, we cannot be certain. Studies of the specific learning needs of children with
1p36 deletions are urgently needed.

Parents observe that the most i mportant
seizure control. Children are reported to regress or to fail to make progress while
seizures are uncontrolled. Concerns over the sedating effects of anticonvulsant
medication have led some families to try Rpharmacological means of seizure

control but there are no studies to show the effectiveness of this approach (1, 7, U).
Many parents report that the most effective learning strategies include music, lights,
visual learning and books, especially tactile ones. Patience, repetition and lots of praise
and encouragement are important. Some children have found a touch screen
computer a useful learning aid. Some children learn to draw simple lines and shapes,
read and write. Parents note that many children have good memories, particularly for
faces and places (U).

p Robbie can recognise the numbers 0 through to 10 and simple sligp@sears

p Sophia has an excellent memory with a good memory for spellings. She began
reading at reception class at school at age 5. She can also now write and loves new
words g - 6% years

p Bebhinn loves music and has an incredible innate beat/rhythm (demonstrated by
movement of her right arm onlyg - 10% years

p She cannot read but can recognise about 15 words. She loves books. She can draw
a passable square, triangle or circle Her geographical memory is veryggood
- 20 years

What is the outlook?

It is difficult to predict the longerm outlook for an individual child. There is only one
study to date in which the natural history of 1p36 deletion syndrome has been
investigated with a followp spanning 18 years. This reported a gradual acquisition of
adaptive behaviours (where inappropriate or unconstructive behaviour is replaced by
more constructive behaviour), improved social interaction and attainment of gross
motor and fine motor skills. An improvement in communication skills and verbal
comprehension was also seen, howevwgm i gexperérsce has been that children will
normally need lifelong care and medical support and will at best achieve only limited
independence. Parental experience suggests that a small minority of children achieve
toilet timing or toilet training. Many can help get themselves dressed by pushing their
arms through sleeves and a few learn to undress but almost all need a carer for
dressing. Some children are able to brush their teeth and wash their hands and faces,
although the majority need help with these tasks (5, U).

p Laura still wears nappies at night. She can dress herself with varying degrees of
accuracy but cannot put on a bra and her shoes are often on the wrongdeet !
- 20 years

Growing up with 1p36 deletion syndrome:

2 years

11 years

20 years

What causes 1p36 deletion syndrome?

Children inherit one copy of each of the 23 chromosomes from each parent, giving 46
chromosomes in each cell. In 1p36 deletion syndrome, the end of the short arm of one
of the two chromosome 1s has been lost. Breakpoints differ, with most clustering
between 1p36.13 and 1p36.33, so people have diffesizetd pieces of chromosome
missing. The deletion in some people is 10 times larger than in others. In general
children with larger deletions with more genes missing are believed to be more
severely affected, but there is no straightforward link between genes and effects.
Indeed, one study found no correlation between the size of the deletion and the
number of features that children had (6). Even children with small deletions can have
most of the features of 1p36 deletion syndrome. However, it seems that for certain
features, for example seizures and sensorineural hearing loss, a larger deletion appears
to cause more severe effects (10).

13



restraints or a chewable object attache
banging and hitting their own head is less common. Parents suggest that these traits
may be linked to a high pain threshold. There have been some reports of autistic
behaviours in children with 1p36 deletion syndrome, although this is rare atdoiggie
families with only one of the surveyed children diagnosed with autism (1, 5, U).

Many parents report that children with challenging behaviour have responded well to
standard discipline techniques such as ignoring unwanted behaviour and rewarding then
with cuddles and attention when they stop. Other parents explain that keeping a daily
routine where the child understands what happens and when can help children to feel
safe and secure (U).

p Shaunna is a complete joy! She asks for nothing except to be loved and lyugged
- 18 months

p Ameeliah is a very happy little girl who is very strong and is proving everyone
wrong(q - 2 years, 4 months

p Robbie is very loving and cuddly. Everyone who meets him loves him straight away.
He is warm and sociable and makes everyone laugBz years

p Sophie loves music of any kind, playing with her dog and horses. She is very
demanding. She will bite and has in the pastteeiined (by head butting cot). She is
generally a very good natured girl and rarely cries or whines. She can be clumsy when
tired. Exceptionally shy when meeting new people and hates change. Very much likes
routine g - 3 years, 8 months

p Matthew is generally happy, but needs to be kept in a happy atmosphere. If he gets
upset, it is hard to bring him round - 4% years

p Sophia can be stroppy and used to get quite violent before she could express herself
with language. Much happier now than as a baby or todgies’2 years

p Patrick loves TV, cooking, mowing the lawn and hoovering and he is now beginning to
cuddle. But he has challenging behaviour especially when out or in tHdecaften

refuses to do as asked and reacts aggressively by hitting, pinching or kicking other
people. Very active - 10 years

t
e
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pHol ly is a very good girl a ngl- 1ldyeagess n

0
pMegan can be very shy with peopl e sh
chall enging behavi our whaedtandbdoveridaffectomie
at timesq - 11% years

Sleep problems

Some children with 1p36 deletion syndrome have sleep problems. The most common is
multiple wakings during the night, but most children are able to fall back to sleep on
their own. However, some children find it extremely hard to settle themselves and are
up for long periods during the night. Sleep medication is used in some cases. Children
and adults for whom disturbed nights are common will often need to nap during the
day. Nighitime seizures can also cause sleep disturbances (U).
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How might 1p36 deletion affect my ch
AmongUniqudamilies, babies first smiled between one and 15
months; the average age was just over four months. Many

children with a 1p36 deletion are skilful communicators of

emotion, using expression, vocal noises, gestures and body
movements as well as copying the actions of others. For

example, an open mouth for a kiss, open arms for a cuddle,
rotating the body to show unhappiness, pointing and gesturing.
Children show emaotions by laughing, giggling, squealing,
screaming, wailing or whining.

Delayed or absent speech has been reported in 98 per cent of
children. From around 3 years, some master a signing system,
although for those with persistent hypotonia this can be difficult.
Some children use a few words, and a minority of children may
develop some complex speech. Speech and language therapy has
helped some children enormously. Three of the@2bique

children surveyed can make simple three or four word

sentences. For many children, receptive language is markedly better than their
expressive language skdlshey understand far more than they are able to express
(6, 7, 8, V).

3 years

p Chloe communicates by looking and pulling things towards her when she wants

something and pushing away when sheds h:
sheds cross or upset. She giggle-dyeand s |
p Helen has no difficulty communicating her needs, wants and emotions because of her
ability to signg
- 4%, years

p Megan can speak in sentences. Not everyone would understand her and at times we
(her parents) have difficulty. However, she can make her needs clear. At times she still
uses signg - 11% years

How can a 1p36 deletion affect a chi
Babies with 1p36 deletion syndrome have a characteristic pattern of motor
development. In their second year many start to roll, at first onto their side but
eventually from back to stomach. Among Waiquebabies, the average age at which
rolling started was 13 months, with a range of six to 24 months. For most toddlers,
rolling, twisting and wriggling remained the favourite way to move until they became
strong enough to sit. Head control started to improve in the second and third years
and some babies could pull to sit if supported. Sitting independently was achieved
amongUniquechildren at an average age of 24 months, with a range of 9 months to 5%
years. Most babies never crawl, typically rolling or bottehuffling instead. However,
swimming is popular as well as therapeutic and many children swim and start other
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