
 

Snail shell coiling programmed by protein
patterning
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Snail shells coil in response to a lopsided protein gradient across their shell
mantles, finds research in BioMed Central's open access journal EvoDevo.
Credit: Keisuke Shimizu, Minoru Iijima, Davin HE Setiamarga, Isao Sarashina,
Tetsuhiro Kudoh, Takahiro Asami, Edi Gittenberger and Kazuyoshi Endo
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Snail shells coil in response to an lopsided protein gradient across their
shell mantles, finds research in BioMed Central's open access journal 
EvoDevo. In contrast the shell mantle of limpets, whose shells do not
coil, have a symmetrical pattern of the protein Decapentaplegic (Dpp).

There are many hundreds of different kinds of gastropods (slugs snail
and limpets) - second only in number of species to insects. They have
adapted to live on land as well as in fresh water and marine environments
, and have altered their physiology to survive in different habitats and to
exploit different niches. The ancestral snail is thought to have had a
coiled shell but during evolution some snails have lost their shells to
become slugs, and some, limpets and false limpets, have independently
lost the ability to coil their shells.

In order to find out why some gastropods have straight and some have
coiled shells researchers from the University of Tokyo looked at the
pattern of Dpp during shell growth. Dpp was first identified in fruit flies
where it is necessary for the correct development of limbs, wings and
other organs – decapentaplegic describes the 15 things missing in the
absence of the gene dpp. Dpp is also found in the shell gland of
gastropods, an early structure which begins to form a developing shell.
However its presence in the mantle, which takes over shell production as
the animal develops, was unknown.

In all four animals tested, limpets Patella vulgata and Nipponacmea
fuscoviridis, and the right-hand coiled pond snail Lymnaea stagnalis
along with a sinistral coiled lab-developed snail, dpp expression matched
shell shape. There was also a Dpp protein gradient spreading away from
this which was also symmetrical in limpets but had left/right asymmetry
for the pond snails, matching the handedness of shell coiling.

Keisuke Shimizu, who led this study, commented, "This molecular
mechanism driving for shell coiling persists from early developmental
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stages though adult life as the shell is replaced. It also provides an
explanation for how shell coiling has been lost several times during the
evolution of gastropods by the relatively easy loss of asymmetric Dpp."

  More information: Left-right asymmetric expression of dpp in the
mantle of gastropods correlates with asymmetric shell coiling, Keisuke
Shimizu, Minoru Iijima, Davin HE Setiamarga, Isao Sarashina,
Tetsuhiro Kudoh, Takahiro Asami, Edi Gittenberger and Kazuyoshi
Endo, EvoDevo 2013, 4:15 doi:10.1186/2041-9139-4-15. 
www.evodevojournal.com/content … f/2041-9139-4-15.pdf

Provided by BioMed Central

Citation: Snail shell coiling programmed by protein patterning (2013, May 27) retrieved 26 April
2024 from https://phys.org/news/2013-05-snail-shell-protein-patterning.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://dx.doi.org/10.1186/2041-9139-4-15
http://www.evodevojournal.com/content/pdf/2041-9139-4-15.pdf
https://phys.org/news/2013-05-snail-shell-protein-patterning.html
http://www.tcpdf.org

