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1q deletions: 1q42 and beyond  
 

A 1q4 deletion means that the cells of the body have a small but variable amount  

of genetic material missing from one of their 46 chromosomes ð chromosome 1.  

For healthy development, chromosomes should contain just the right amount of genetic 

material (DNA) ð not too much and not too little.  Like most other chromosome 

disorders, having parts of chromosome 1 missing may increase the risk of birth defects, 

developmental delay and learning difficulties. However, the problems vary and depend 

very much on what and how much genetic material is missing.  
 

Background on Chromosomes 
Chromosomes are structures found in the nucleus of the bodyõs cells.   

Every chromosome contains thousands of genes which may be thought of as individual 

instruction booklets (or recipes) that contain all the genetic information telling the 

body how to develop, grow and function.  Chromosomes (and genes) usually come in 

pairs with one half of each chromosome pair being inherited from each parent.  

Each cell usually contains a total of 46 chromosomes made up of 23 pairs. Of these 46 

chromosomes, two are the sex chromosomes that determine gender. Females have 

two X chromosomes and males have one X chromosome and one Y chromosome. The 
remaining 44 chromosomes are grouped in 22 pairs, numbered 1 to 22 approximately 

from the largest to the smallest (chromosome 1 is the largest chromosome). Each 

chromosome has a short or petit (p) arm (shown at the top in the diagram opposite) 

and a long (q) arm (the bottom part of the chromosome).  
 

Chromosome Deletions 
A sperm cell from the father and an egg cell from the mother each carries just one 

copy of each chromosome. When they join together they form a single cell that now 

carries two copies of each chromosome.This cell must make many copies of itself (and 

all the chromosomes and genetic material) in order to make all of the many cells that 

form during human development. Sometimes during the formation of the egg or sperm 

cells or during this complicated copying and replication process, parts of the 

chromosomes can break off or become arranged differently than usual.  People with a 

1q4 deletion have one intact chromosome 1, but a piece from the long arm of the 

other copy is missing or deleted. Although the exact numbers and types of genes that 

are affected by the deletion is often not known, since some genes are missing there can 

be effects on a personõs learning and physical development. Therefore it is believed that 

most of the clinical difficulties are probably caused by having only one copy (instead of 

the usual two) of a number of genes. We are still learning the about the specific jobs or 

functions of the genes in these regions. Also, it is important to keep in mind that a 

childõs other genes, environment and unique personality also help to determine future 

development, needs and achievements. 
 

The first published description of a person with a 1q4 deletion was in 1976. There have 

since been over 50 cases reported in the medical literature worldwide. The deletion 

occurs in equal frequency in males and females. A 1q4 deletion is sometimes called a 

terminal (the tip of the long arm of chromosome 1 is included in the deletion) 1q 

deletion or 1qter deletion or, if it canõt be seen down a microscope, 1qter 

microdeletion (Mankinen 1976; Hiraki 2008).  
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One way that a deletion and a duplication could theoretically arise during the formation 

of egg or sperm cells. On the left are two matching chromosomes, each split to the 

centromere and ready to pair and exchange segments. The shaded bars show similar 

sequences of DNA in the chromosome that enable correct pairing. But just above 

the centromere mispairing has occurred. When the chromosomes separate (right),  

the mispairing has given rise to two normal and two abnormal chromosomes, one with 

a deletion and one with a duplication.  

De novo 1q4 deletions are caused by a sporadic mistake that is thought to occur when 

the parentsõ sperm or egg cells are formed.  

Can it happen again? 
The possibility of having another pregnancy with a 1q4 deletion depends on the 

parentsõ chromosomes. If both parents have normal chromosomes when their blood 

cells are tested, the deletion is very unlikely to happen again. However, there is a very 

small theoretical possibility that the deletion occurred during the formation of the egg 

or sperm cells in a parent.  When this occurs there is a tiny chance that parents with 

apparently normal chromosomes could have another affected pregnancy.  On the other 

hand, if either parent has a chromosome rearrangement or deletion involving 1q4, the 

possibility is greatly increased of having other affected pregnancies. Parents should have 

the opportunity to meet a 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 embryos are 

transferred to the motherõs uterus. If the parents choose to conceive naturally, prenatal 

diagnosis options include chorionic villus sampling (CVS) and amniocentesis to test the 

babyõs chromosomes. Testing is generally very accurate, although not all of these tests 

are available in all parts of the world.  
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Why did this happen? 
A blood test to check both parentsõ chromosomes is needed to find out why the 1q4 

deletion occurred. In the majority of cases the 1q4 deletion occurred when both 

parents have normal chromosomes. The term that geneticists use for this is de novo 

(dn) which means ônewõ. De novo 1q4 deletions are caused by a change that occurred 

when the parentsõ sperm or egg cells formed or possibly during formation and copying 

of the early cells after the egg and sperm joined. Some 1q4 deletions are accompanied 

by a gain of material from another chromosome and are often the result of a 

rearrangement in one parentõs chromosomes. This is usually a rearrangement known as 

a balanced translocation in which material has swapped places between chromosomes. 

As no genetically important material has been lost or gained, the parent usually has no 

clinical or developmental problems, although they may have difficulties with fertility or 

childbearing. Balanced translocations involving one or more chromosomes are not rare: 

one person in 500 has one, making a total world population of over 13 million balanced 

translocation carriers. Whether the deletion is inherited or de novo, what is certain is 

that as a parent there is nothing you did to cause the 1q4 deletion and nothing you 

could have done would have prevented it from occurring in your baby.  

No environmental, dietary or lifestyle factors are known to cause these chromosome 

changes. No one is to blame when this occurs and nobody is at fault. 

for corpus callosum abnormalities to an extremely small region of 360 kb which 

contains only four possible candidate genes, but excludes the AKT3 gene.  

Furthermore, another study involved three related individuals with a 1q42 interstitial 

deletion and a complete absence of the corpus callosum, suggesting that a gene 

important for the development of the corpus callosum is situated at 1q42. The evidence 

at Unique backs this up: one Unique child with an interstitial deletion of 1q42 has 

agenesis of the corpus callosum. One possible explanation for these conflicting results 

is that multiple genes in different areas of 1q4 region interact or are otherwise involved 

in the corpus callosum abnormalities that affect those with 1q4 deletions (Puthuran 

2005; van Bon 2008; Unique).  
 

Research groups have also attempted to correlate other features with a particular 

region of 1q4. Hand anomalies are thought to be likely to be due to the loss of a more 

proximal region as several people with more distal breakpoints have hands and feet that 

are unaffected, whereas those with interstitial deletions of 1q42.1q42.3 have short 

hands. This is supported by the evidence at Unique (Sanford Hanna 2001; Gentile 2003; 

Hill 2007).  
 

Hip dysplasia seems to be present only in patients with the largest deletions.  
More studies are needed to determine if this points to a gene in the more proximal 

region that is necessary for normal hip development (Hill 2007). 
 

It is also important to remember that while identifying the gene(s) responsible for 

certain features of 1q4 deletions is interesting and may help guide future studies, it does 

not lead directly to immediate improved treatment. Additionally, even if the supposedly 

responsible gene is missing it does not always mean that the associated feature(s) will 

be present. Other genetic and environmental factors often have a role in determining 

the presence or absence of a particular feature. 
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Looking at 1q 
Chromosomes canõt be seen with the naked eye but if they are 

stained and magnified under a microscope it is possible to see that 

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

like horizontal stripes under the microscope. By looking at your 

childõs chromosomes in this way, it is possible to see the point  

(or points) where the chromosome has broken and to see what 

material is missing, if the missing piece is large enough. However, 

because the amount of material missing is often quite small, in this 

type of routine analysis your childõs chromosomes may have 

looked normal. Consequently there are certainly people with a 1q4 

deletion who have not yet been diagnosed. New, more sensitive, 

molecular techniques such as fluorescent in situ hybridisation (FISH) 

testing or array comparative genomic hybridisation (array-CGH) 

may be necessary to confirm or detect 1q4 deletions or 

microdeletions.   
 

The vast majority of 1q4 deletions are terminal. However, some 
deletions are interstitial. This is where a piece of the long arm of 

chromosome 1 is missing, but the end of the chromosome is still 

present.   
 

In the diagram of chromosome 1 on the right the bands are 

numbered outwards starting from where the short and long arms 

meet (the centromere). A low number, as in q11 in the long arm, is 

close to the centromere. Regions closer to the centromere are 

called proximal. A higher number, as in q43, is closer to the end of the chromosome. 

Regions closer to the end of the chromosome are called distal.  
 

The region 1q4 includes all of those bands in the long arm that begin with ôq4õ and 

therefore include the bands  q41, q42.11, q42.12, q42.13, q42.2, q42.3, q43 and q44. 

This leaflet is specific for bands from q42 to the tips of the chromosomes and does not 
include breakpoints within band q41 or closer to the centromere.  

 

Sources 
The information in this leaflet is drawn partly from the published medical literature. The  

first-named author and publication date are given to allow you to look for the abstracts or 

original articles on the internet in PubMed (http://www.ncbi.nlm.nih.gov/pubmed/). If you wish, 

you can obtain most articles from Unique. In addition, this leaflet draws on information from two 

surveys of members of Unique conducted in 2004 and 2008, referenced Unique. When this leaflet 

was written Unique had 47 members with a pure 1q4 deletion without loss or gain of material 

from any other chromosome. These members range in age from a small baby to an adult aged 31 

years.  
 

Many more people, described in the medical literature and 16 members of Unique, have a loss or 

gain of material from another chromosome arm as well as a 1q4 deletion, usually as a result of a 

chromosome change known as a translocation. As these people do not show the effects of a 

ôpureõ deletion, they are not considered in this leaflet. Unique holds a list of these cases in the 

medical literature and the karyotypes of those in Unique; this is available on request. 

p arm 

q arm 

centromere 
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Results of the chromosome test 
Your geneticist or genetic counsellor will be able to tell you about the point(s) where 

the chromosome has broken in your child. You will almost certainly be given a 

karyotype which is shorthand notation for their chromosome make-up. With a 1q4 

deletion, the results are likely to read something like the following example: 

 

46,XX,del(1)(q43) 

46   The total number of chromosomes in your childõs cells 

XX   The two sex chromosomes, XY for males; XX for females 

del   A deletion, or material is missing 

(1)   The deletion is from chromosome 1 

(q43)  The chromosome has one breakpoint in band 1q43, and material from 

  this position to the end of the chromosome is missing  

 

46,XX,del(1)(q42.13q44)dn 

46   The total number of chromosomes in your childõs cells 

XX   The two sex chromosomes, XY for males; XX for females 

del   A deletion, or material is missing 

(1)   The deletion is from chromosome 1 

(q42.13q44) The chromosome has two breakpoints, one in band 1q42.13 and one in 

  band 1q44, and material between these two breakpoints is missing  

dn  The deletion occurred de novo (or as a ônew eventõ). The parentsõ  

  chromosomes have been checked and no deletion or other chromosome 

  change has been found at 1q44. The deletion is very unlikely to be  

  inherited and has almost certainly occurred for the first time in this family 

  with this child 

 

In addition to, or instead of a karyotype you may be given the results of molecular 

analysis such as FISH or array-CGH for your child. In this case the results are likely to 

read something like the following example: 

 

46,XY.ish del(1)(q44)(D1S3738-) 

46   The total number of chromosomes in your childõs cells 

XY   The two sex chromosomes, XY for males; XX for females 

.ish   The analysis was by FISH (fluorescent in situ hybridisation) 

del   A deletion, or material is missing 

(1)   The deletion is from chromosome 1 

(q44)  The chromosome has one breakpoint in band 1q44, and material from 

  this position to the end of the chromosome is missing  

(D1S3738-) The deleted part of chromosome 1 includes a marker called D1S3738  
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A team of scientists in the UK studied the breakpoints and the region of 1q4 deleted in 

a number people with microcephaly and ACC. They defined a 3.5Mb critical region in 

1q44 containing one or more genes leading to microcephaly and corpus callosum 

abnormalities. They put forward the AKT3 gene located in this region as the strongest 

candidate for the corpus callosum agenesis. AKT3 codes for a protein that has been 

shown to control cell and organ size in flies, mice and humans. In mouse experiments, 

removing the AKT3 gene leads to a significant reduction of brain and corpus callosum 

suggesting AKT3 as a strong candidate for ACC (Verdu 1999; Shioi 2002; Easton 2005; 

Boland 2007). 
 

However, there are reports of several patients who have corpus callosum 

abnormalities but who are not missing the AKT3 gene. Additionally, a recent study 

involving 13 individuals with small submicroscopic deletions defined the ôcritical regionõ 

Hand anomalies 

AKT3 

360 kb critical region for ACC 

The increasing use of molecular techniques such as 

array-CGH and FISH in the research laboratory 

has enabled more accurate definition of the 

breakpoints. This, in turn, enables researchers to 

study which parts of the chromosome correlate 

with the different clinical features of the condition. 

Indeed, a number of recent studies have 

attempted to correlate the clinical features in 

people with a 1q4 deletion with the part of the 

chromosome they have missing in order to define 

a critical region of 1q that is responsible for the 

features of 1q4 deletions, and to help to narrow 

down the genes responsible. 
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had severe learning difficulties, short stature, microcephaly and epileptic seizures.  

A 19-year-old man had developmental delay and seizures. A 40-year-old woman left 

school at 16 years and was employed as a childcare assistant and hospital worker. She 

passed the 1q42 deletion on to two sons. Her deletion was only detected after the 

birth and detection of the 1q42 deletion in her sons. She had a complete absence of the 

corpus callosum and is short. Another mother, aged 41, also only discovered that she 

had a 1q42.1q42.3 deletion after the deletion was detected in her son. She had fine, thin 

hair and wore an upper dental plate and had a bifid uvula (the uvula, the little V-shaped 

fleshy mass hanging from the back of the soft palate, is cleft or split) with nasal speech. 

She receives assisted living services (Hathout 1998; Sanford Hanna 2001; Gentile 2003; 

Puthuran 2005; Hill 2007; van Bon 2008).  
 

Ongoing research involving 1q4 
The features of a 1q4 deletion 

are likely to be a result of the 

loss of a number of different 

genes found in this region. The 

size of the deleted region found 

in those with 1q4 deletions 

varies widely, ranging from a 

very small deletion of 400 

kilobases (one kb = one 

thousand base pairs of DNA) to 

much larger ones of more than 

20 megabases (one Mb = one 

million base pairs of DNA)  

(see diagram on the right). 

Since people with both 

submicroscopic deletions  

(or microdeletions) and larger 

terminal deletions all show 

similar features (albeit often 

less severe), it is likely that the 

features of 1q4 deletions are 

mainly caused by genes located 

at the end of the chromosome 

which is compatible with the 

fact that the ends of 

chromosomes are relatively 

gene-rich.  

 

 

 

 

 

 

 

 

5 

 

Most common features 
Every person with a 1q4 deletion is unique and so each person will have different 

medical and developmental concerns. Additionally, no one person will have all of the 

features listed in this leaflet. However, a number of common features have emerged: 
 

Â Hypotonia (floppiness or unusually low muscle tone) in newborn babies 

Â Seizures, commonly starting in the first three years of life 

Â Children will need support with learning, though the amount of support needed by 

each child will vary 

Â Feeding difficulties 

Â Short stature or small size 

Â Heart conditions, though the majority of reported cases are minor and often 

resolved naturally without surgical intervention 

Â Microcephaly (an unusually small head). However, the babyõs head may appear to be 

in proportion to the rest of the body 

Â Structural anomalies of the brain, most commonly the underdevelopment of the 

nervous tissue that connects the two hemispheres of the brain (corpus callosum) 
 

Does the breakpoint matter? 
In some ways it does. It is true that babies who lose a large segment of the 

chromosome have a generally harder time. Yet children with deletions in band 1q43/44 

that are so tiny that they cannot be seen under a microscope (a submicroscopic 

deletion or microdeletion) can be affected in the same way as children with large 
deletions, albeit often less severely. This suggests that the gene-rich tip of the 

chromosome, missing in all individuals with terminal deletions, is responsible for many 

of the effects of a 1q4 deletion (section Ongoing research into 1q4 deletions)  

(de Vries 2001; Gentile 2003; Van Bon 2008; Unique).  
 

Breakpoints in Unique families 
Bracketed numbers show numbers of families on the Unique database (2008). 
 
 

 

In addition, members of Unique have a 1q4 deletion as well as a duplication of another 

chromosome. The other chromosomes involved are: 3, 8, 9, 12, 13, 14 and 16.  
 
 

These breakpoints are recorded for 

members of Unique with a ôpureõ terminal 

1q4 deletion: 
 

 1q42 - qter (2) 

 1q42.12 - qter (1) 
 1q42.3 ð qter (2) 

 1q43 ð qter (15) 

 1q44 ð qter (12) 

These are the breakpoints recorded for 

members of Unique with interstitial 1q4 

deletions: 
 

 1q42q44 (1) 

 1q42.1q42.3 (2) 

 1q42.1q44 (1) 

 1q42.11q42.3 (1) 

 1q42.13q42.3 (1) 

 1q42.13q44 (1) 

 1q42.3q43 (1) 
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Are there people with a 1q4 deletion who are healthy, have no major medical 

problems or birth defects and have developed normally? 
In a few people with very small deletions, the 1q4 deletion appears to have a more mild 

effect. A 40-year-old mother of two boys was unaware that she had an interstitial 

deletion of 1q42 until the deletion was detected in both of her sons. She had an absent 

corpus callosum and was of small stature but was otherwise physically unaffected by the 

deletion and had none of the characteristic facial features. She was less academically 

successful than her parents and brothers, leaving school at 16 years and subsequently 

being employed as a childcare assistant and a hospital care worker (Puthuran 2005).  
 

A 7-year-old girl with an interstitial deletion of 1q44 had learning difficulties but walked 

at 12 months and developed normal speech. She had microcephaly but otherwise had 

no health problems. Her mother also had the same deletion and was healthy with no 

learning difficulties (van Bon 2008).  
 

What is the outlook? 
At present it is difficult to predict the long-term outlook for children with 1q4 

deletions because in many cases this chromosome disorder has only fairly recently been 

diagnosed with certainty and very few adults (both in the literature and at Unique) have 

been described. Nonetheless, it is fair to say that most children will need lifelong care 

and specialist medical support and will only achieve limited independence. However, 

many research reports describing 1q4 deletions focus on children with very large 

deletions who generally have a harder time. The Unique experience is of a larger 

number of children with deletions nearer the end of the chromosome, at bands 1q43 

and 1q44, whose outlook appears better (section Breakpoints in Unique families) 
(Unique). 
 

p She may sound like she has lots of health problems but she lives life to the full and 

brings so much happiness, joy and love to everyone that meets her ð 3 years 
 

 
 

 

Growing up with a 1q4 deletion 

As a baby 3½ years 10 years 
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Sleep 
The majority of children go to bed easily at bedtime and sleep well. However, sleep 

problems or disturbances affect a small minority of children. Night-time seizures or 

sleep apnoea can disturb some childrenõs sleep. Sleep medication has been necessary 

for one Unique child (Unique).  
 

Puberty and Fertility 
There is limited information available on puberty in both males and females with 1q4 

deletions. However, the published medical literature describes a 19-year-old man with 

a 1q44 deletion who had delayed puberty and Sertoli-cell-only syndrome (a condition 

where there is an absence of living sperm in the semen resulting in sterility)  

(Hathout 1998). 
 

One Unique girl showed signs of puberty at 12 years with pubic hair and breast 

development, but has not yet started menstruation at the age of 25 years. Another 

Unique girl started puberty at 7 years (Unique).  
 

To date there are only two individuals known to have passed on a 1q4 deletion.   

There are two reports in the medical literature of mothers who have passed small 

interstitial deletions of 1q42 on to their children (Sanford Hanna 2001; Puthuran 2005). 
 

Adults with a 1q4 deletion  
Unique has four adult members between the 

ages of 18 and 31 years. One young woman 

needs 24 hour care and attends a day 

rehabilitation centre where she has 

occupational, speech and physiotherapy.  

She also belongs to a religious group that 

fosters inclusion in the community which 

enables her to take part in many activities. 

She loves chocolate milk and ice cream! 

Another young woman lives in a residential 

home which is a great success and her family 

visit often. She needs a wheelchair to get 

around and enjoys swimming and horse-

riding. She also requires 24 hour care but is 

always happy and smiling. She is non-verbal 

but uses some signs and gestures to 

communicate (Unique). 
 

The adults reported in the published 

medical literature include an 18-year-old girl 

with a learning disability and developmental 

delay. She had a few simple words and was learning to sign. She had microcephaly, 

suffered from seizures and walked with a walker. Another young woman (24 years) had 

microcephaly, normal growth, learning difficulties and a mild scoliosis that required 

physiotherapy. Her facial appearance was said to be characteristic of 1q4 deletions in 

babyhood but in adulthood the features had disappeared. Another 24-year-old woman  

 

 

24 years 


