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Evolution of a novel symbiosis underlying the deep-sea adaption of
invertebrates.
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Bone-eating worms of the genus Osedax (Annelida, Siboglinidae) have adapted
to whale fall environments by acquiring a novel characteristic called the root, which branches and
penetrates into sunken bones. We compared transcriptomes from different RNA samples of Osedax
Japonicus. Through targeted gene annotation we found gene family expansions resulting in a
remarkably large number of matrix metalloproteinase (mmp) genes in the Osedax compared with other
invertebrates. These Osedax mmp genes were expressed in the root epidermal cells.Genes encoding
various types of transporters, including amino acid, oligopeptide, bicarbonate, and
sulfate/carboxylate transporters, were also expressed in root epidermal cells. In addition, amino
acid and other metabolite transporter genes were expressed in bacteriocytes. These protease and
transporter genes were first expressed in root tissues at the juvenile stage, when the root starts

to develop.
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