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Aim 
In Scotland melanoma, a cancer of the pigment cells 
in the skin, is the third commonest cancer in young 
adults and the incidence is rising. The key 
environmental risk factor is the ultra violet 
component in sunlight, which causes DNA damage. 
The nucleotide excision repair pathway repairs DNA 
damage caused by ultra violet radiation. Efficient cell 
cycle control is also needed to prevent cells with 
damaged DNA from replicating. We have investigated 
the hypothesis that variant forms, known as 
polymorphisms, of DNA repair and cell cycle control 
genes constitute important risk factors for melanoma 
in the general population.  
 
Project Outline/Methodology 
Blood was collected and DNA extracted from 706 
Scottish melanoma patients, who also completed a 
questionnaire with details of hair and skin colour, 
sunlight exposure and sunbed use. DNA samples 
from sex- and age-matched controls were supplied 
from a DNA collection of 2,500 healthy Scottish 
residents. Patient and control samples were analysed 
for polymorphisms in DNA repair and cell cycle 
control genes.  
 
Key Results 
Significant associations were found for two nucleotide 
excision repair genes, with the strongest associations 
for cases under 50 years of age. Although a variant 
form of a third nucleotide excision repair gene was 
associated with melanoma, this was not the form 
which has been associated with melanoma in some 
previous studies.  No associations were found for the 
other DNA repair and cell cycle genes investigated.  
An association was found for a polymorphism in the 
Vitamin D receptor gene and the responses to our 
patient questionnaire also indicated a gene-
environment interaction for this gene. 
 
Conclusions 
This is the largest conventional case-control study for 
melanoma. The aims of the project have been met. 
UV is the key environmental risk factor for melanoma 

and we have found evidence for a role in genetic 
susceptibility to melanoma for two genes involved in 
the nucleotide excision repair pathway. There was no 
evidence for a role for other DNA repair and cell cycle 
control genes, but we found an association between 
the Vitamin D receptor gene and melanoma. The 
study demonstrated the value of studying younger 
cases for the detection of modest genetic 
predisposition to melanoma.  
 
What does this study add to the field? 
Although some of the key genes involved in 
melanoma have been identified, the genetics of 
melanoma susceptibility remains poorly understood. 
This work has investigated the role of the most 
extensive range of DNA repair and cell cycle control 
genes to date and has increased understanding of the 
molecular basis of susceptibility to melanoma. It has 
identified a role for two nucleotide excision repair 
genes, provided good evidence against further 
investigation of other DNA repair gene 
polymorphisms, and has raised a new hypothesis 
concerning gene-environment interaction and the 
Vitamin D receptor gene. 
 
Implications for Practice or Policy 
UV is the key environmental risk factor for 
melanoma. Individuals at greatest risk need to be 
identified and offered counselling about reducing UV 
exposure and frequent screening to detect and 
remove melanomas at an early stage when survival 
rates are high. Although significant, the effects we 
have found are modest and we believe that it is not 
realistic to think that this work could lead to new 
prevention/ treatment strategies. 
 
Where to next? 
Confirm the nucleotide excision repair gene 
associations found in an independent sample set. 
Investigate the gene-environment interaction 
identified between the Vitamin D receptor gene and 
melanoma. 
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