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Metagenome-assembled bacterial genomes from benthic 
microbial mats in ice-covered Lake Vanda, Antarctica

Tyler Powell,1,2 Dawn Y. Sumner,1 Anne D. Jungblut,3 Ian Hawes,4 Tyler Mackey,5 Christen Grettenberger1,6

AUTHOR AFFILIATIONS See affiliation list on p. 8.

ABSTRACT We recovered 57 bacterial metagenome-assembled genomes (MAGs) from 
benthic microbial mat pinnacles from Lake Vanda, Antarctica. These MAGs provide access 
to genomes from polar environments and can assist in culturing and utilizing these 
Antarctic bacteria.

KEYWORDS Antarctica, microbial mat, metagenome-assembled genomes

M ost microorganisms, especially extremophilic organisms cannot be cultured easily 
under in vitro laboratory conditions (1, 2). Molecular methodologies like meta­

genomic shotgun sequencing now provide a culture-independent method of examin­
ing extremophilic taxa and the adaptations that they have for life in these extreme 
environments. They provide a helpful alternative approach to answer questions about 
the organisms and their community when culturing attempts are unsuccessful. Here, 
we retrieved 57 metagenome-assembled genomes (MAGs) from microbial pinnacles 
that were subsampled from benthic mats that grew on the floor of the perennially 
ice-covered Lake Vanda, Antarctica.

Samples were collected as described previously (3). Briefly, scientific divers sampled 
microbial mat pinnacles in Lake Vanda in the McMurdo Dry Valleys, Antarctica (−77.529, 
161.578) between 8th and 18th December 2013. Microbial mats were subsampled based 
on color into photosynthetically active green (G) or purple (P) areas and aphotic beige 
(IB) areas within pinnacles (4). DNA was extracted in the field from multiple green, 
purple, and inner beige samples and one un-subsampled “bulk mat” sample. DNA was 
extracted using the Zymo Soil/Fecal miniprep kit (Zymo Research, USA). Libraries were 
prepared using the KAPA HyperPrep kit (KAPA Biosystems, USA) and DNA was sequenced 
using the Illumina HiSeq-2500 1TB platform with 2 × 151 bp paired-end sequencing 
and quality controlled using the standard Joint Genome Institute protocol as described 
previously (3). Briefly, reads with four or more “N” bases with average quality less than 
three or minimum length ≤51  bp or 33% of the full read length and those with 93% 
identity to masked human, dog, cat, mouse, and common contaminants were removed 
using BBDuk (version 37.36) within BBTools (5). Metagenomes were assembled using 
MEGAHIT v1.9.6 with a minimum contig length of 1500 (6). Reads were mapped to the 
assembly using Bowtie2 v1.2.2 and samtools v1.7 (7, 8). A depth file was generated using 
the jgi_summarize_bam_contig_depths command in MetaBAT v.2.12.1 (9). Bins were 
generated using metaBAT using a minimum contig size of 2,500 bp. The completeness 
and contamination of the bins were calculated using CheckM v1.0.7 (10). Bins > 90% 
complete with less than 5% contamination were retained. Average nucleotide identity 
(ANI) between bins was calculated using the anvi-compute-genome-similarity command 
in Anvi’o v6.2 using fastANI (11, 12). Bins sharing >98% ANI was considered to be the 
same taxon and the bin with the highest completeness was selected as the representa­
tive MAG for that taxon. Representative MAGs were classified using GTDB-tk v1.7.0 (13). 
Previously published MAGs were removed (3, 14, 15). Genome coverage was calculated 
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using coverM (https://github.com/wwood/CoverM) and genomes were annotated using 
the NCBI Prokaryotic Genome Annotation Pipeline (16). Default parameters were used 
unless otherwise noted.

Metagenomes contained 177–229 million reads which assembled into 179,000–
223,000 contigs (Table 1). We retrieved 57 MAGs from 20 bacterial phyla. The median 
contig number for MAGs was 264. The average size and GC content were 4.296 Mb and 
52.828%, respectively. Average completeness was 96.41% and contamination was 1.38%. 
Coverage ranged from 11.1× to 111.3×. There were 2,130–6,778 protein-encoding genes 
(Table 1).

These Antarctic MAGs help to remove barriers to researchers interested in the 
Antarctic by expanding the catalog of Antarctic bacterial genomes. They provide 
information that can be used to inform culturing efforts and be used in parallel with 
in vitro studies to understand how these organisms adapt to their extreme environment 
and may respond to ongoing climate change.
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