
12  

 

 

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  

Support and Information 

 

Rare Chromosome Disorder Support Group                                                     Charity Number 1110661 
Registered in England and Wales                                                                    Company Number 5460413 

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 reviewed by Dr Suzanne Lewis,  

Clinical Professor, University of British Columbia, Vancouver, Canada and by 

Professor Maj Hulten BSc, PhD, MD, FRCPath, Professor of Medical Genetics, 

University of Warwick, UK 2008.         

Copyright    ©  Unique 2008 

References 
Chabchoub E, Vermeesch JR, de Ravel T, de Cock P, Fryns JP. 

The facial dysmorphy in the newly recognised microdeletion 2p15-p16.1 refined to a 

570 kb region in 2p15. 

J Med Genet. 2008 Mar;45(3):189-92. PMID: 18310269 
 

de Leeuw N, Pfundt R, Koolen DA, Neefs I, Scheltinga I, Mieloo H, Sistermans EA, 

Nillesen W, Smeets DF, de Vries BB, Knoers NV. 

A newly recognised microdeletion syndrome involving 2p15p16.1: narrowing down the 

critical region by adding another patient detected by genome wide tiling path array 

comparative genomic hybridisation analysis. 

J Med Genet. 2008 Feb;45(2):122-4. PMID: 18245392  
 

Rajcan-Separovic E, Harvard C, Liu X, McGillivray B, Hall JG, Qiao Y, Hurlburt J, 

Hildebrand J, Mickelson EC, Holden JJ, Lewis ME. 

Clinical and molecular cytogenetic characterisation of a newly recognised microdeletion 

syndrome involving 2p15-16.1. 

J Med Genet. 2007 Apr;44(4):269-76. PMID: 16963482  

   

 

2p15p16.1 

microdeletions  

http://www.ncbi.nlm.nih.gov/pubmed/18310269?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18245392?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18245392?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16963482?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16963482?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


2  

 

2p15p16.1 microdeletions  
A 2p15p16.1 microdeletion is a very rare genetic condition in which a tiny piece is 

missing from one of the 46 chromosomes ð chromosome 2. The tiny missing bit 

increases the possibility of developmental and speech delay and learning difficulties.  

But there is quite a lot of individual variation. 
 

Chromosomes are made up mostly of DNA and are the structures in the nucleus of 

the bodyõs cells that carry genetic information (known as genes), telling the body how 

to develop, grow and function. Chromosomes usually come in pairs, one chromosome 

from each parent. Of these 46 chromosomes, two are a pair of sex chromosomes, XX 

(a pair of X chromosomes) in females and XY (one X chromosome and one Y 

chromosome) in males. The remaining 44 chromosomes are grouped in 22 pairs, 

numbered 1 to 22 approximately from the largest to the smallest. Each chromosome 

has a short (p) arm (shown at the top in the diagram below) and a long (q) arm (the 

bottom part of the chromosome). People with a 2p15p16.1 microdeletion have one 

intact chromosome 2, but the other is missing a tiny piece from the short arm and this 

can affect their learning and physical development. However, a childõs other genes and 

personality also help to determine future development, needs and achievements. 
 

Looking at chromosome 2p 
You canõt see chromosomes with a naked eye, but if you stain 

them and magnify them under a microscope, you can see that 

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

if you magnify the chromosomes as much as possible, to about 

850 times life size, a chromosome 2 with the microdeletion at 

p15p16.1 looks normal. People who have missing material on a 

chromosome are said to have a deletion  but when the amount 

is so small that it canõt be seen even under a high-powered 

microscope, it is called a microdeletion .  The 2p15p16.1 

microdeletion can be found using molecular techniques such as 

multiplex ligation-dependent probe amplification (MLPA) and 

microarrays (array-CGH) or by cytogenetic fluorescent in situ 

hybridisation (FISH) techniques using fluorescent DNA probes 

targeted to gene markers within the involved chromosome 

2p15p16.1 region. These techniques show whether particular 

genes are present or not.  
 

It is believed that the effects are caused by the presence of only 

one copy of these genes instead of two, as expected normally. 

The 2p15p16.1 region is denoted by the red bar on the diagram 

opposite. The size of the microdeletion is variable and reported 

sizes range from 570 kilobases (kb, one thousand base pairs of 

DNA) to 5.7 megabases (Mb, one million base pairs of DNA). 

(Rajcan-Separovic 2007, Chabchoub 2008, de Leeuw 2008, 

Unique). 
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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.  

 

 

Can it happen again? 
The risk of having another affected child is almost certainly very low indeed where both 

parents have normal chromosomes. So far, no families have been found where more 

than one child has the 2p15p16.1 microdeletion, nor has the microdeletion been car-

ried by, or involved a related chromosomal rearrangement in either parent.  
 

If they wish, parents should have the opportunity to meet a genetic counsellor to dis-

cuss their specific recurrence risks and options for prenatal testing and diagnosis. Pre-

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

the babyõs chromosomes. Testing is generally very accurate, although not all tests are 

available in all parts of the world.  

De novo 2p15p16.1 microdeletions are caused by a sporadic mistake that is thought to 

occur when the parentsõ sperm or egg cells are formed.  
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As all published cases share the facial features and learning difficulties, it is likely that the 

genes that are responsible for these features are located in a region which is deleted in 

all four cases (see diagram on previous page). However, the boy with the smallest 

deletion lacks microcephaly, the optic nerve hypoplasia and ASD, so these features are 

likely to be due to the loss of genes outside of his deletion. The VRK2 gene located here 

has been proposed as a candidate for this group of neurological features (Chabchoub 

2008).  
 

How did this happen? 
2p15p16.1 microdeletions usually occur out of the blue for no obvious reason.  

The genetic term for this is de novo (dn) and at first sight, both parents have normal 

chromosomes. All the same, it is important to check the parentsõ chromosomes to rule 

out any predisposing rearrangement within one of their chromosome 2s using either 

MLPA, array-CGH or targeted FISH testing methods.  
 

What is certain is that as a parent there is nothing you could have done to prevent this 

from happening. No environmental, dietary or lifestyle factors are known to cause 

2p15p16.1 microdeletions. There is nothing that either parent did before or during 

pregnancy that caused the microdeletion.   
 

 

Determining the exact size of the deletion is necessary for identifying critical regions 

and genes that may contribute to the features of 2p15p16.1 microdeletions. Indeed, 

with the breakpoints for the four published cases known, it is possible to attempt to 

correlate the clinical features in people with 2p15p16.1 microdeletions with the part of 

the chromosome they have missing in order to help to narrow down the genes 

responsible.  

VRK2 

FANCL 

BCL11A 

PAPOLG 

REL 

PUS10 

PEX13 

AF312211 

FLJ32312 

AK131267 

KIAA1841 

Q96HQ8 

AHSA1 

USP34 

XPO1 

Â Microcephaly 

Â Autistic spectrum disorder 

Â Optic nerve hypoplasia 

Â Learning difficulties 

Â Facial features 

Genes in black are known genes. 

Those in red are predicted or hypothetical 

genes with, as yet, an unknown function 
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Chromosome analysis 
Your geneticist or genetic counsellor will be able to tell you about the points where the 

chromosome has broken in your child. With a 2p15p16.1 microdeletion, the results are 

likely to read something like the following example: 

 

46,XY.arr cgh 2p15p16.1(RP11-479F13->RP11-260K8)x1 

46   The total number of chromosomes in your childõs cells 

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

.arr cgh   The analysis was by array comparative genomic hybridization (array-

 CGH) 

2   The deletion is from chromosome 2 

p15p16.1       The chromosome has one breakpoint in band 2p15 and one breakpoint in 

   band 2p16 and the intervening genetic material is missing  

(RP11-479F13->RP11-260K8)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 RP11-479F13 and RP11-260K8   
 

Interestingly, of the six cases of 2p15p16.1 microdeletions, five are boys. One of the 

cases published in the medical literature has the microdeletion in mosaic form ð only a 

portion of his cells has the microdeletion, the remainder of the cells are normal. 

However, the boy has features that are extremely similar to the other known cases of 

2p15p16.1 deletions and therefore the presence of the normal cells in this case does 

not seem to have a tempering effect on the features (de Leeuw 2008). 

 
 

 

Sources & references 
The information in this leaflet 

is drawn from what is known 

about a very small number of 

people ð just six, only four 

cases to date are included in 

the literature, aged between 

four and 32 years - with a 

2p15p16.1 microdeletion. 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. The 

full list of references can be 

found at the end of this leaflet. 

If you wish, you can obtain 

articles from Unique.   


