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Abstract

Fucoidans and alginates, major polysaccharides of the brown algae cell matrix,

have various biological properties. Their high molecular weight hinder some

biomedical applications, but this limitation can be overcome through

enzymatic degradation to obtain bioactive oligosaccharides. The goal of this

work was to identify and characterize fucanases and alginate lyases from

uncultured marine bacteria, related to poorly characterized CAZy families

(GH107, GH168 and PL38). Using a series of HMMs specific for these families,

homologous sequences were identified in a metagenomic dataset from

intertidal sediments of Ushuaia Bay (Tierra del Fuego Island, Argentina), a

Subantarctic environment with high brown algae biomass. Seven sequences

related to the GH107 family (9-40 % protein identity with members of the

family) and 21 sequences related to the GH168 family (9 a 80 % identity) were

identified in the dataset. In addition, 16 sequences were related to members

of the PL38 family. Most members of this family contain a PF05426 (Alginate

Lyase) domain, but the only biochemically characterized enzyme is a

glucuronan lyase with negligible alginate lyase activity. Putative PL38

sequences showed 30-71 % identity with members of the family. Based on in
silico analyses, we selected four sequences related to the GH107 family and

two related to the PL38 family for heterologous expression. Fucanase activity

was evaluated by carbohydrate polyacrylamide gel electrophoresis (C-PAGE),

with four substrates from different species of brown algae. One of the

expressed proteins, #113643 (probably from a Planctomycetes), showed the

highest level of expression, and the addition of the purified enzyme resulted in

the degradation of fucoidans faster than previously characterized members of

the GH107 family, in the substrate purified from Macrocystis pyrifera. The

enzyme was active at low temperatures (5 - 45 °C), and in a wide range of
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salinity concentrations (9.5 - 861 mM NaCl) and pH values (4.5 - 9). Alginate

lyase activity was measured by following the increase in Abs . Proteins

#216008 (Gammaproteobacteria) and #149193 (Bacteroidetes) also showed

high expression levels and both enzymes displayed alginate lyase activity,

adding a new activity to the PL38 family. This study increases the current

knowledge on fucoidan and alginate degradation potential in microbial

communities from Subantarctic sediments, and describes novel enzymes from

bacteria of an extreme environment for brown algae biomass utilization. JG

and CM contributed equally to the work.
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