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We are happy to respond to the concerns of Bricefio Moya and col-
Ieagues1 about our article drawing attention to anhypothesis de-
rived from evolutionary l:»iolcvgy.2 In our article, we summarised the
work by Hlusko and colleagues3 proposing a connection between a
vitamin D-deficient environment and the effects of the EDAR V370A
allele and the FADS gene cluster on mammary gland ductal branch-
ing and milk. We then proposed that these effects of V370A and
the FADS gene cluster in that same vitamin D-deficient environment
were also intertwined with epithelial inflammation.?

Evolutionary biology explores variation through time and across
environments. Therefore, the environmental context is essential to
keep in mind. Our hypotheses are specific to the Arctic, a geograph-
ical region with insufficient exposure to ultraviolet radiation (UV) to
stimulate biosynthesis of vitamin D. In this environment, and in a
population not experiencing migration—as occurred during the last
ice age, a gene variant with even a small physiological effect could
be strongly selected for. The point of our article was that such epi-
sodes of environmental selection, when physiology is under duress,
provide new windows into physiclogical function.?

Bricefio Moya and colleagues1 raise two concerns. First, they cite
research (on one of which Hlusko is a co-author) reporting an asso-
ciation between EDAR V370A and lower mammogram breast density
readings from Latino women in the Southwestern United States. This
result indicates that V370A is associated with increased breast adi-
posity in this population. While breast density reflects the amount
of adipose versus fibroglandular tissue, it is unclear if density is also
a good proxy for ductal branching specifically. Additionally, further
research is needed to determine if variation in embryonic mammary
gland development (i.e. the effects of EDAR V370A as observed in

mice) influences later, hormonally induced stages of mammary gland

development and how this may vary when the surrounding adipose
tissue is vitamin D-challenged, as would have been the case in the
Arctic pc)pula’cion.3

For their second point, Bricefio Moya et al.! assert that breast
milk composition is stable, and that levels of vitamin D do not vary
according to maternal vitamin D intake. The research they cite to
support this point actually reports the opposite, that higher levels of
maternal supplementation do correlate with higher vitamin D levels
in breast milk. But irrespective of the mix-up, this research was not
designed to test hypotheses about variation in ductal branching (or
breast density) and vitamin D levels in milk, though it does support
the hypothesis that variation in maternal levels of vitamin D do alter
milk composition.

As we described,z’3 the content of breast milk is highly adap-
tive, which is why lactational biology is a dynamic discipline within
evolutionary biology. We hope that Bricefio Moya and colleagues'
over-simplification does not distract from the important insight that
evolutionary biology brings to our understanding of the mother-in-

fant relationship.
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