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MELANOMA IN SCOTTISH PATIENTS

Researchers
Professor Rona Mackie, Dr Edward Tobias, and Dr
Julie Lang.

Aim
To identify genetic factors influencing susceptibility to
human cutaneous melanoma.

Project Outlinel Methodology
We have studied 70 Scottish families with 2 or more
members with invasive cutaneous melanoma, 380
patients with sporadic cutaneous melanoma and
appropriate control subjects. Standard molecular
genetics techniques have been used to identify
mutations in currently recognised melanoma
suscepibility genes, and the Iliumina bead assay used
to identify sites of possible new melanoma
susceptibility genes.

Key Results
The CDKN2A gene on chromosome 9 is currently the
best recognised high penetrance melanoma
susceptibility gene. We have found 13 different
mutations of the CDKN2A gene in 22/70 Scottish
melanoma families (31%), a proportion similar to
that found in other countries. Eight of these families
have the M53I mutation, the highest population
prevalence yet reported worldwide. In collaboration
with Australian, Canadian and American colleagues,
we have published evidence to show that this
mutation appears to have originated in Scotland. The
other 12 mutations in the CDKN2A gene include
newly described mutations and rare mutations that
involve both the p16(INK4A) and p14(ARF) protein
products of the CDKN2A gene.
CDK4 gene mutations have to date been recognised
in only 7 melanoma cases worldwide. We have found
an 8th melanoma patient with a mutation in this gene
who has had 3 separate primary melanomas and also
colon cancer.
Our extensive screen for new mutations has detected
one family (mother and daughter) with a CHD5
mutation on chromosome 1, long suspected as a site
for a melanoma susceptibility gene. This is the first
report of a specific gene defect in this area in a
melanoma family.
We are also investigating lower penetrance
susceptibility genes including the MC1R gene, and

have found a higher frequency of MC1R
polymorph isms in familial melanoma patients than
both sporadic melanoma patients and control
subjects.

Conclusions
Our work has added to our knowledge of genetic
susceptibility to melanoma, a type of cancer
increasing in incidence faster than any other tumour
type. The fact that in 70% of melanoma families no
specific gene defect has yet been identified indicates
that further melanoma susceptibility genes remain to
be identified.

What does this study add to the field?
This study is the first to report a mutation of the
CHD5 gene on chromosome 1 in familial melanoma,
and has added to our knowledge of the types and
prevalence of mutations in familial melanoma
patients in the CDKN2A gene on chromosome 9.
The IIIumina bead assay has indicated a number of
sites worth investigating further in the search for new
high or low penetrance melanoma susceptibility
genes in sporadic and familial melanoma.

Implications for Practice or Policy
At present, knowledge of specific gene defects in
melanoma families does not change management so
there is no current need to recommend melanoma
gene testing as an NHSservice.

Where to next?
Larger numbers of melanoma families are required
for meaningful statistical analysis of results.
This will be achieved by international collaborations
to which we contribute. We also require to link these
genetic findings to the strong environmental evidence
of excessive intermittent ultraviolet radiation as a
major melanoma risk factor.
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