Opsins in the cephalic and extracephalic photoreceptors

in the marine gastropod Onchidium verruculatum
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Abstract

Background:

The marine gastropod Onchidium verruculatum has four different Gg-rhodopsin1 Xenopsin'
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photosensory organs - the stalk eye (cephallc eye), th(? dor.sal eye, C o & .
the dermal photoreceptors, and the brain. However, little is known Q& 3@
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about the visual pigment molecules responsible for light detection
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in these organs. xenopsin1 £ 2
Results: | + Gg-rhodopsin1/2
We searched for opsin molecules that are expressed in the neural xenopsin 21

tissues of Onchidium and identified six putative signaling-competent Gg-rhodopsin1 IRERE 0

opsin species (Xenopsinl, Xenopsin2, Gg-coupled rhodopsinl,

Gg-coupled rhodopsin2, Opsin-5B, and Gg-coupled rhodopsin-like). Gg-rhodopsin2

Immunohistochemical staining of four of the six opsins revealed
that Xenopsinl, Gg-coupled rhodopsinl and Gg-coupled rhodopsin2
are expressed in the rhabdomere of the stalk eye and in the dermal Gg-rhodopsin-like
photoreceptor. Xenopsin2 was expressed in the Type-l| , .
photoreceptors of the stalk eye and in the ciliary photoreceptors 18S rRNA [
of the dorsal eye. Gqg, and Go_, were both detected in the o
rhabodomere of the stalk eye and the dermal photoreceptors.
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Localization of opsin proteins in the stalk eye

This study clarified the identities of the opsins expressed in the
extracephalic photosensory organs of Onchidium and the distinct

o xenopsin1
molecular compositions among the photoreceptors.
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Localization of opsin proteins in the dorsal
@ eye and dermal photoreceptors
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Mytilus Opn$ NKK | 5 Gg-rhodopsin2 AVTTQADVNGGGHVNQAYQTD Xenopsinl, whereas the type-1I photoreceptors express Xenopsin2.
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¢ nchidium Opn o _ . ) C o
R T T W — s < comparison of amino acid sequences of Gg-rhodopsins' C-termini > . .
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the type-I photoreceptors in the stalk eye do.

Specificity of antibodies 5. The type-I photoreceptors and the dermal photoreceptors express both
Gqgoa and Goa.

Molecular phylogenetic tree

of Opsin proteins A large parts of the data has been published in Biol Bull 243(3), 339-352 (2022).
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