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S1. What is the Biological State Index (Ips)?

The lbs calculation combines life table function dx (number of deaths at age x) with the
age-specific completed relative fertility rate Sx (fraction of total fertility to a woman up to age
X): los = 1 — Xdxsx. More details concerning the calculation and interpretation of this index can
be found in previous publications [1-6].

Due to changing mutation/ selection balance in a population, the Biological State
Index (lss) can be considered as the index of country-specific magnitude of C43 gene
accumulation [2,7].

The country-specific los was downloaded from the previous publication [4]. It has been
postulated that reduced natural selection (measured by increased lbs) may have allowed
accumulation of deleterious genes of non-communicable diseases such as cancers, including
C43 [2], type 1 diabetes [3] and obesity [4,8] at the population level.

S2. Analysis of residuals

We have calculated the best fitting regression line of melanoma to each of the two
variables, and then, for each country predicted its incidence using that regression. Residuals
were calculated as differences between predicted melanoma incidence and its actual incidence.
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These residuals were correlated with other variables in Spearman’s rho analysis. They were
also correlated with one another.

The best fitting equations, y = —7.902In(x) + 68.305 (R==0.3629) and y=—7.902In(x) +
68.305 (R=2= 0.3629) were applied for the calculations of residuals of melanoma incidence

standardised on Europeans % and UVR respectively.

Table. S1 Comparisons of mean differences of melanoma (C43), UVR and
Residuals of C43 standardised on UVR between WHO regions respectively.

C43 incidence rate, UVR level, Residual of C43 standardised on UVR, WHO
Std Dev = 5.51 Std Dev = 1465.29 Std Dev = 4.50 Region J
| (Region) Mean | (Region) Mean | (Region) Mean
n Difference n Difference n Difference
Mean (I-J)/std Dev* Mean (1-J)/std Dev Mean (1-J)/std Dev
Africa (AF) -0.16 AF 0.39 AF 0.05 AM
n =145 0.13 n=143 0.50 n=44 0.46 EM
Mean = 1.13 -1.16™" Mean = 5182 2.04™ Mean = -0.15 0.14 EU
0.13 0.13 0.32 SEA
—0.39 0.76™ 0.11 WP
Americas 0.16 AM -0.39 AM —-0.05 AF
(AM) 0.28 n=30 0.10 n=29 0.41 EM
n=32 -1.00™" Mean = 4607 1.64™ Mean = -0.12 0.09 EU
Mean = 2.01 0.29 -0.27 0.27 SEA
—0.23 0.37 0.06 WP
Eastern -0.13 EM —0.50" EM —0.46 AF
Mediterranean —-0.28 n=21 -0.10 n=18 Mean=-1.18 -0.41 AM
(EM) -1.29™ Mean = 4457 154" -0.32 EU
n=22 0.00 -0.37 -0.13 SEA
Mean = 0.44 -0.52 0.26 -0.34 wp
Europe (EU) 1.16™ EU -2.04"™" EU -0.14 AF
n=50 1.00™" n=48 -1.64™" n=50 —0.09 AM
Mean = 7.53 1.29™ Mean = 2198 —1.54"" Mean = 2.00 0.32 EM
1.29™ -1.91™ 0.18 SEA
0.77" —1.28™" -0.03 WP
South-East -0.13 SEA —-0.13 SEA -0.32 AF
Asia (SEA) -0.29 n=11 0.27 n =10 Mean = 0.87 -0.27 AM
n=11 0.00 Mean = 4996 (.37 0.13 EM
Mean = 0.42 -1.29™ 1.91™ -0.18 EU
—0.52 0.63 -0.21 WP
Western 0.39 WP -0.76™" WP -0.11 AF
Pacific (WP) 0.23 n=19 -0.37 n =19 Mean = 0.83 —-0.06 AM
n=21 0.52 Mean = 4070 —-0.26 0.34 EM
Mean = 3.18 -0.77" 1.28™ 0.03 EU
0.52 —0.63 0.21 SEA
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*Note: One-way ANOVA, Bonferroni was conducted to explore the mean difference between the six WHO
regions. Mean difference comparison results are reported. Significance of differences *p < 0.05, **p < 0.01,
***p < 0.001. Data sources: Melanoma of skin incidence rate is from the International Agency for Research
on Cancer, WHO agent in cancer research; UVR, expressed as the average daily ambient ultraviolet radiation
level (in J/m?) is from the World Health Organization.

Average residuals of “C43 standardised on UVR” in different WHO regions do not
differ between various WHO regions (Table S1). It may suggest that, without contributing
effects of low UVR, the total contribution of all the other C43 risk factors may not be
sufficient for the mean difference between WHO EU and other WHO Regions to reach a
level of significance. This seems to indicate that without negative statistical effect of UVR
on melanoma incidence (by calculating residuals), the Europeans would have the same C34
incidence as people from other regions.

Residuals correlations

Worldwide, the residual from melanoma (C43) incidence rate standardised on
Europeans % did not correlate at all with UVR in Spearman’s rho analysis (r = 0.004, p =
0.967, n = 127). Neither did the residual from C43 incidence rate standardised on UVR
correlate with Europeans % in Spearman’s rho analysis (r= —0.030, p = 0.735, n = 127).
However, the residues standardised on UVR and Europeans showed significantly strong
correlation with each other (r =0.753, p <0.001, n = 127). This may suggest that, statistically,
worldwide, Europeans % and UVR depend on each other for their respective correlations
with melanoma incidence rate.
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