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Structures and evolution of skeletal matrix proteins of invertebrates

SARASHINA, Isao

Abstract
Biominerals are a composite material of inorganic crystals and organic matrices. The organic

matrices including proteins are known to play important roles in controlling over biomineralization.

The complete primary structures have been determined for about 80 skeletal matrix proteins in five

animal phyla of invertebrates, and presence of repeated sequences and prevalence of acidic nature

have been recognized as common features among those proteins. From the morphological viewpoint,

skeletons of many metazoan phyla appear to have evolved independently. These independent origins

of skeletons are supported by the information on C-type lectin-like domains recognized in molluscs

and deuterostomes and the Rebers-Riddiford consensus sequence found in arthropods as well as the

primary structures of skeletal matrix proteins. Those similarities such as the repeated sequences and

the acidic nature, therefore, are interpreted as convergence. Dermatopontin, a molluscan shell matrix

protein, is inferred to represent a cooption for biomineralization after molluscs diverged from other

metazoan groups based on the molecular phylogemetic analysis, and this inference is also harmonized

with the independent origins of biomineralization.
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