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Objective

Methods and Materials

Melanocortin-1-receptor (MC1R) is one of the
major genes that control skin pigmentation and
melanomagenesis. MC1R variants play a role in
melanoma development both via pigmentary
and non-pigmentary pathways (1, 2, Fig.1).
UVR is a well-established risk factor for
melanoma. Data assessing sun exposure
measures and the degree to which this variable
Influences the association between MC1R
variants and melanoma risk, apart from
phenotypic characteristics, are scarce.

The aim of this study was to evaluate whether
sun exposure modifies the effect of MC1R
variants on melanoma by analyzing MC1R gene
— sun exposure interaction.

Fig. 1 — Pigmentary And non-pigmentary pathways from
MCI1R variants to melanoma risk
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Cutaneous melanoma (CM) cases with
Information on chronic and/or intermittent sun
exposure (N=3,365) and the corresponding
controls (N=2,793) from 9 studies in which the
MC1R gene was sequenced were obtained from
the Melanocortin 1 receptor, SKin cancer and
Phenotypic characteristics (M-SKIP) dataset,
described in detall elsewhere (1, Fig. 2).

Sun exposure category was defined as a binary
variable according to; (1) median and (2) highest
versus lowest quartile. In each study, we
calculated estimates for main effects of any
MC1R variant, occupational or intermittent sun
exposure and for a multiplicative interaction term
using a logistic regression model, and
considered age, sex, family history of
melanoma, sunburn, common and atypical
naevi, hair and eye color, freckles, and skin type
as potential confounders. A two-stage approach
with random effects models was adopted to
calculate Summary Odds Ratios (SORs) and
95% Confidence Intervals (ClI).

Tab. 1 — Estimates for occupational sun exposure-
MC1R main effects and interaction

Results

Conclusion

No significant interaction of MC1R and sun
exposure was observed for either occupational
or intermittent sun exposure. SOR and 95% ClI
for the risk of melanoma for occupationally-
exposed subjects with any MC1R variant was
1.60 (1.29-2.00) compared to non-
occupationally-exposed subjects without MC1R
variants (p-value for interaction: 0.60, Tab.1).
SOR (95%Cl) for the risk of melanoma for
carriers of any MC1R variant with high
iIntermittent sun exposure compared to non-
carriers of MC1R with low intermittent exposure
was 1.64 (1.22-2.20; p-value for interaction:
0.82, Tab.2).

»A little positive interplay with sun exposure
may be possible for MC1R R variants highly
associated with RHC phenotype, especially
D84E, R142H, R151C and R160W (Fig. 3).

»A little negative interplay with sun exposure
may be possible for MC1R r variants not
associated with RHC phenotype, especially
V60L and R163Q (Fig. 3).

MC1R and sun exposure independently affect
melanoma risk, with no synergic or antagonist
effect.

A possible reason for the lack of interaction may
be the compensative effect of synergistic and
antagonistic effect

Fig. 3— Summary of the direction of sun-exposure-MC1R
Interaction terms

N | Chronic sun exposure

Positive interaction  Negative interaction /

Positive interaction R variants, D84E (R), D294H (R)
R142H (R), R151C
(R), R160W (R)

Intermittent sun
exposure

Negative interaction  Any variant, V92M (r), rvariants, V6OL (r),
1155T (R) R163Q (r)

Tab. 2 — Estimates for intermittent sun exposure-
MC1R main effects and interaction
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