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Apparently inefficient structure of vertebrate eyes: microlens in photoreceptor
cells as a possible cause

Koga, Akihiko
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In photoreceptor cells of many nocturnal mammals, heterochromatin localizes
to the central region of the nucleus and serves as a lens that leads to elevated night vision. This
situation of the nucleus is called the nocturnal type. Photoreceptor cells of this type have
hitherto been observed only in mammals. It is therefore widely believed that the nocturnal type
emerged in the mammalian lineage after its divergence from reptiles. Considering that the nocturnal
type is an adaptation to dark environments, it is a possible hypothesis that the nocturnal type
already existed at the time point of the eye acquisition by an early vertebrate. This hypothesis is
supported if the nocturnal types is found in a taxon other than mammals. Photoreceptor cells of 8
species, which belonged to reptiles, amphibians, or fishes, were examined by immunostaining
experiments. One of these species was found to have photoreceptor cells that exhibited a situation
close to the nocturnal type.
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Gekko japonicus
Xenopus laevis
Dryophytes japonic
Paralichthys olivaceus
Inimicus japonicus
Antennarius pictus
Beryx splendens
Polypterus senegalus
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H3K4me3 abcam ab8580
H4K 20me3 abcam ab9053
abcam ab5417
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Superfix KY-500 12
PBS 0.5%

MICROM HM325 5pum

3.4
5% milk 1/500
37 60 0.1% NP-40 196G
0.1% NP-40 DAPI
3.5.
Keyence BZ-9000 Leica CW-4000
10 40 100
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