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ABSTRACT:

Deception island is an environment with restrictive features such as low temperatures and
geothermal activity. In this island, seasonal small lakes derived from the melting of glaciers
are formed during the Antarctic summer, offering an interesting environment for microbial
diversity functional studies. The aim of this study was to evaluate the profile of carbohydrate
active enzymes (CAZymes) in soil samples from Deception Island. Samples were collected
from four sites along a 30 m-transect in a biofilm formed on the surface of one of these
seasonal lakes, in Whalers Bay, Deception Island, during 2014-2015. Samples were
submitted to community DNA extraction using the MoBio PowerSoil™ kit (MOBIO) and
further shotgun metagenome sequencing on the Illumina Hiseq platform. Reads were
analyzed using the Metagenomics RAST Server (MG-RAST), as well as used for contig
assembly using the SPADES (version 3.8.1). Open Reading Frames (ORFs) were predicted
using the FragGeneScan 1.30; contigs length ranged from 347 to 406 pb and the number of
ORFs predicted was between 504,699 to 864,571. After normalization, sequences were
submitted to CAZymes analysis. A total of 298 families of the 425 CAZymes available in the
database were annotated and the most abundant families were: glycoside hydrolase — GH
(116 families), glycosyltransferase — GT (83), carbohydrate binding module — CBM (53),
polysaccharide liase — PL (19), carbohydrate esterase — CE (16), and auxiliary activity (16). In
addition, the majority of genes were related with complex carbohydrates, such as chitin and
peptideoglycan (GH23, CE4, CBM44 and CBM50). Regarding the taxonomic affiliation of
GH23, a higher frequency of genes related to the phylum Proteobacteria was observed,
followed by Bacteroidetes and Actinobacteria. At the genus level, most of the GH23 were
related to Psychrobacter at site P1 (bellow the ice and at 1.0 °C), whereas at the other sites
the genes related to GH23 family were mainly assigned to the genera Polaromonas and
Flavobacterium. Almost 50% of the ORFs annotated as CBM belonged to the CBM50, related
to the metabolism of chitin and peptideoglycan and mainly assigned to the Deinoccus-
Thermus and Firmicutes phyla. Contrarily to some studies that suggest the Antarctic
environment as a place with low or limited metabolic diversity, results gathered in this work
reveal a diverse wealthy of annotated CAZymes families, suggesting high metabolic potential
for carbon cycling in Antarctic soils.
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