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Our recent research has used several avenues of investigation to identify the DNA mutation 

which causes Ocular Melanosis (OM) in Cairn Terriers: 

1. We have sequenced the DNA from both Cairn Terriers with OM and unaffected Cairn 

Terriers. 

2. We have been looking at the activity levels of genes that are functioning within the eyes 

of dogs with OM and seeing how that differs from the eyes of normal control dogs 

3. We have been growing and characterizing the pigment cells from eyes removed 

because of blindness and glaucoma due to OM.  In OM eyes these cells very slowly 

proliferated and produce more pigment. If we can understand this it will help us towards 

possible treatments and tests for OM. 

 

From these and previous studies we now know the region within the vast expanse of the dog 

genome that contains the DNA mutation that causes OM.  This work has narrowed it down from 

within the 2.2 billion bases that make up the dog genome to a mere 7.5 million bases having 

excluded about 99.6% of the genome. We are sifting through the remaining 7.5 million base 

pairs of DNA to find the change (mutation) that causes OM – this is still a lot of material to look 

through!! From the sequencing of the entire genome of several Cairns with OM and comparing 

the results with DNA changes that are specific to the dogs with OM we have identified several (a 

few thousand) changes in the DNA sequence that are specific for the OM affected dogs and not 

present in the control (unaffected Cairns).  We need to go through all of these in a greater 

number of affected dogs to try and find those variations that are only in OM-affected Cairns. 

Looking at the genes that are “expressed” (i.e. those that are active) in the affected parts of the 

eye from OM-affected Cairns we have identified some changes in activity level of particular 

genes.  There are some that are positioned outside the region of the genome that we know 

holds the mutation.  These are likely to be secondary to the changes that occur in the affected 

eyes.  In the region that we believe holds the OM causing DNA mutation there are only slight 

variations in the activity levels of a few genes. We are following these in a larger number of 

samples to see if this is consistent and that the altered gene activity might be the cause of OM. 

The culture of cells isolated from affected eyes has provided some valuable information.  It 

showed that the affected cells contain much higher levels of pigment (known as melanin) than 

the cells from control eyes.  The cells from affected eyes behave similarly to the cells from 

control eyes when we run a barrage of different tests for cell behaviors on them. This suggested 

that there may be something in the environment within the affected eye that causes the cells to 

accumulate more pigment (melanin) and to move around within the eye (which the normal cells 

in a normal eye do not).  



To work on the three current avenues of research towards our ultimate aim of developing a DNA 

test for OM we need three main things: 

1. Funding towards a skilled person to work on the genetic and tissue samples we have 

accumulated.  

2. Funding to run several different tests on the DNA from affected dogs to investigate the 

many differences in the 7.5 million base pair region of the genome that we have 

identified to see which is responsible for OM.  We will also further investigate the activity 

levels of the genes we have identified in more detail and in more samples 

3. To continue to receive donations of blood samples from OM-affected dogs and very 

importantly elderly Cairns that have been examined by a veterinary ophthalmologist 

familiar with OM and been shown to be unaffected. We also need more donor eyes from 

both affected dogs and from older unaffected dogs (again ideally cleared by a veterinary 

ophthalmologist). The eyes from affected dogs are usually those that are removed due 

to glaucoma and blindness, but it is also very valuable to get earlier stage diseased 

eyes.  Earlier stage affected eyes and unaffected eyes would be from dogs that have 

died or had to be put to sleep for unrelated reasons.  We do need some notice before 

eyes are removed so we can send out special collection tubes and instructions.  We 

have paperwork ready for the donor scheme. 

 


