
This is a repository copy of Assessment of melanoma candidate genes in a meta analysis ‐

of 16 534 melanoma cases.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/146323/

Version: Accepted Version

Article:

Ntritsos, G, Dimou, N, Kypreou, K et al. (10 more authors) (2019) Assessment of 
melanoma candidate genes in a meta analysis of 16 534 melanoma cases. Journal of the ‐

European Academy of Dermatology and Venereology, 33 (10). e369-e370. ISSN 
0926-9959 

https://doi.org/10.1111/jdv.15662

This article is protected by copyright. All rights reserved. This is the peer reviewed version 
of the following article: Ntritsos, G. , Dimou, N. , Kypreou, K. , Stefanaki, I. , Loizidou, M. 
A., Hadjisavvas, A. , Kyriacou, K., MacGregor, S. , Law, M. H., Iles, M. M., Stratigos, A. J. 
and Evangelou, E. (2019), Assessment of melanoma candidate genes in a meta analysis ‐

of 16,534 melanoma cases. J Eur Acad Dermatol Venereol, which has been published in 
final form at https://doi.org/10.1111/jdv.15662. This article may be used for non-commercial
purposes in accordance with Wiley Terms and Conditions for Self-Archiving. Uploaded in 
accordance with the publisher's self-archiving policy.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/


A
c

c
e

p
te

d
 A

r
ti

c
le

This article has been accepted for publication and undergone full peer review but has not 

been through the copyediting, typesetting, pagination and proofreading process, which may 

lead to differences between this version and the Version of Record. Please cite this article as 

doi: 10.1111/jdv.15662 

This article is protected by copyright. All rights reserved. 

Article type      : Letter to Editor 

 

Assessment of melanoma candidate genes in a meta-analysis of 16,534 

melanoma cases 

 

G Ntritsos
1
, N Dimou

1
, K Kypreou

2
, I Stefanaki

2
, M A Loizidou

3
, A Hadjisavvas

3,4
, K 

Kyriacou
3,4

, Melanoma Meta-Analysis Consortium, S MacGregor
5
, M H Law

5
, M M Iles

6
, A J 

Stratigos
2
, E Evangelou

1,7� 

 

1
Department of Hygiene and Epidemiology, University of Ioannina School of Medicine, 

Ioannina, Greece 
2
1

st
 Department of Dermatology�Venereology, National and Kapodistrian University of 

Athens School of Medicine, Andreas Sygros Hospital, Athens, Greece 
3
 Department of EM/Molecular Pathology, The Cyprus Institute of Neurology and Genetics, 

Nicosia, Cyprus 
4 

Cyprus School of Molecular Medicine, The Cyprus Institute of Neurology and Genetics, 

Nicosia, Cyprus 
5
Statistical Genetics, QIMR Berghofer Medical Research Institute, Brisbane, Queensland, 

Australia 
6 

Leeds Institute for Data Analytics, School of Medicine, University of Leeds, Leeds, UK 
7 

Department of Epidemiology and Biostatistics, Imperial College London, St Mary�s Campus, 

London, UK 

 

� Correspondence: Dr Evangelos Evangelou, Clinical and Molecular Epidemiology Unit, 

Department of Hygiene and Epidemiology, School of Medicine, University of Ioannina, 

Ioannina, 45110, Greece.  

E-mail: vangelis@cc.uoi.gr 

Tel: +302651007720 

 

Funding Sources: G.Ntritsos was supported by the Hellenic Foundation for Research and 

Innovation (HFRI). N.Dimou was supported by the IKY scholarship programme in Greece, 

which is co-financed by the European Union (European Social Fund - ESF) and Greek national 

funds through the action entitled �Reinforcement of Postdoctoral Researchers�, in the 



A
c

c
e

p
te

d
 A

r
ti

c
le

This article is protected by copyright. All rights reserved. 

framework of the Operational Programme �Human Resources Development Program, 

Education and Lifelong Learning� of the National Strategic Reference Framework (NSRF) 

2014 � 2020 

 

Conflicts of Interest: The authors declare that they have no conflict of interests. 

 

Editor 

Cutaneous melanoma (CM) accounts for the majority of deaths from skin cancer and 

its development is an interplay between phenotypic characteristics
1
, environmental 

exposures
2
 and genetic risk factors

3
. Several genetic variants have been found to be strongly 

associated with risk of melanoma using a candidate gene approach. 

 

The aim of our study was to identify, novel CM genetic factors, using all candidate 

genes encompassed in the MelGene database (www.melgene.org), a comprehensive online 

database
3-5

, by assessing their association in the largest GWAS published up to date
6
. 

Promising signals were selected for replication in UK-Biobank 

(https://www.ukbiobank.ac.uk/), a prospective cohort study of 500,000 participants and 

two independent samples of CM patients and healthy controls from Greece and Cyprus. Ɉhe 

results of the initial GWAS and the three replication studies were finally combined using a 

meta-analysis framework. 

 

760 variants were retrieved from the MelGene database and tested for association 

in a meta-analysis of 11 GWAS consisting of 12,874 CM cases and 23,303 controls of 

European ancestry
6
. We calculated a false discovery rate and variants that surpassed this p-

value threshold were genotyped in three independent replication samples from UK, Greece 

and Cyprus. We excluded variants robustly associated with CM or in linkage disequilibrium 

with already known loci. The results from the GWASs and replication stages were 

synthesized in a meta-analysis. 

 

The UK-Biobank data release contains genotypes of 488,377 participants. We 

included unrelated individuals of European ancestry only and we identified CM cases via 

record linkage to the UK National Health Service (NHS) Central Registers.  We therefore, 

ended up with 2,871 cases whose first cancer diagnosis was CM and 349,984 cancer-free 

participants. The sample from Greece/Cyprus involved 771/32 unrelated cases and 744/201 

healthy controls
7,8

.  
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From the 760 variants, that were selected as candidate genetic markers for 

association with CM, after removing those that failed to surpass the pre-defined cutoff of p-

value<9.1x10
-5

, duplicates, SNPs that have been previously robustly associated with CM
3, 6

 

or other CM related phenotypes
9, 10

 and those that were in LD with the already known loci 

(i.e., r
2
>0.3) we ended up with SNP rs909253 (+252 G/A) in the Lymphotoxin Alpha (LT-alpha 

or TNF-beta) gene. 

 

A total of 2,871 cases and 349,984 controls from UK-Biobank, 758 cases and 738 

controls from Greece and 31 cases and 193 controls from Cyprus were analysed, after 

removing individuals that were not successfully genotyped during the quality control 

process, consisting a total sample size of 3,660 total melanoma cases and 350,915 controls. 

 

Overall, the meta-analysis of the 11 GWAS indicated a protective effect for the G 

allele with the risk of CM (OR: 0.921, 95% CI: 0.887, 0.957; p-value=2.7x10
-5

; I
2
=0%) (Fig.1). 

However, the estimates from the three replication samples were not statistically significant 

(summary OR: 0.961, 95% CI: 0.913, 1.012, p-value=0.13). The combined meta-analysis OR 

from the GWAS and the replication dataset was 0.935 (95% CI: 0.907, 0.965; p-

value=1.95x10
-5

; I
2
=39.8%). 

 

Overall, in this work we aimed to establish novel genetic markers associated with CM 

by integrating already existing information derived from GWAS. After evaluating the 

candidate genes reported in the MelGene database, our elimination procedure identified 

one SNP for further follow-up in the available replication resources. However, whilst 

replication samples from UK-Biobank, Greece and Cyprus yielded a similar OR, the SNP did 

not reach genome wide significance and currently cannot be considered a genuine CM locus 

� given the small ORs a very large genetic association study will be required to determine if 

this SNP is a false positive or if it has a real, but small, effect on CM. Future candidate 

studies on these variants should be avoided and interest should be shifted to larger GWAS. 
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Legends 

Figure 1. Summary of the GWAS meta-analysis and three replication studies for the 

association of one SNP in Lymphotoxin Alpha gene with cutaneous melanoma. 

 

 
 


