www.nature.com/eye

COMMENT

Wt
dE) The ROYAL COLLEGE o
OPHTHALMOLOGISTS

W) Check for updates

Comment on: ‘What colour are your eyes? Teaching the
genetics of eye colour & colour vision. Edridge Green Lecture
RCOphth Annual Congress Glasgow May 2019’

Yossy Machluf @™, Yoram Chaiter

2, Gilad Allon® and Eedy Mezer ®*°

© The Author(s), under exclusive licence to The Royal College of Ophthalmologists 2022

Eye (2022) 36:1144; https://doi.org/10.1038/541433-022-01975-x

We read with great interest and pleasure Mackey’s article [1]
concerning the vast opportunities of leveraging broad genetic
and epigenetic concepts, which are essential to genetically literate
ophthalmologists, by teaching the subjects of eye colour and
colour perception.

Additionally, the author demonstrated the gene-environment
interaction in colour blindness mainly by twin study on the #TheDress
photograph [2]. A recent retrospective study of Israeli Jewish
adolescents further supports this notion and illuminates the intricate
relationship between genetics and environmental factors affecting
colour blindness [3]. The unique composition of the population
enabled to investigate the association of congenital colour blindness
prevalence with both ethnicity (place of origin, representing the
genetic component) and place of birth (representing environmental
factors and habits), and the interplay between them. It provided
three main lines of evidence: () The prevalence of congenital
colour blindness differed among subpopulations of different ethnic
background and among subpopulations of different place of birth; (Il)
differences in the prevalence of congenital colour blindness were
obtained among subjects of the same origin, who were born in
Israel compared to those who were born elsewhere; and (lll) both
variables - place of origin (p <0.01) and place of birth (p < 0.05) were
associated with the prevalence of congenital colour blindness in a
multivariable regression model. Thus, congenital colour blindness
may be associated with both genetics and environmental factors.

Colour blindness pertains to the cone photoreceptors in the retina.
Preservation of cone photoreceptors was shown to be affected by the
environment [4]. Epigenetic mechanisms may underly environmental
contribution to the pathogenesis of colour blindness, in a similar
manner to other congenital anomalies [5]. We anticipate and hope
that this evidence may pave the way to future research exploring if
and to what extent epigenetic mechanisms are implicated in the
aetiology of colour blindness. This may provide novel insights into the
consequences of environmental driven in utero modifications of the
human genome regulatory architecture on the pathogenesis of colour
blindness, which is considered as primarily genetic in origin. This in
turn, should be integrated into the genetic education programme of
every ophthalmologist, as proposed by Professor David A. Mackey.
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