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A novel alginate-assimilating pathway in abalone that feeds on brown seaweeds
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Herbivorous marine gastropods such as abalone and sea hare are considered to
assimilate seaweed alginate using a specific alginate-metabolic enzymes. However, these enzymes had
not been identified yet. In the present study, we investigated the alginate-assimilating enzymes of
abalone, and have successfully identified an unsaturated alfa-keto acid (DEH) reducing enzyme HdRed
and an alfa-keto-deoxygluconate (KDG) aldolase HdAld. These enzymes along with alginate lyases

HdAly and HdAlex, which were previously identified by us, are considered to form an
alginate-degrading and assimilating pathway as follows. 1) Alginate is degraded to DEH by HdAly and
HdAlex. 2) DEH is reduced to KDG by HdRed. 3) KDG is split to pyruvate (PA) and glyceraldehyde (GA)
bK HdAld. 4) The thus resulted PA and GA are converted to acetgl CoA and assimilated by TCA cycle.
This metabolic pathway was considered to distribute over many herbivorous gastropods.
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Hd18197, KDG alsolase-like protein from Haliotis discus; Hd30883, KDG aldolase-like protein from H. discus; Hd34619, KDG aldolase-like protein from
H. discus; SsKDGA, KDG aldolase from Sulfolobus solfataricus (GenBank accession number Q97U28); StKDGA, KDG aldolase from Sulfolobus
tokodaii (GenBank accession number BAK54808); TtKDGA, KDG aldolase from Thermoproteus tenax (GenBank accession number Q704D1).
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