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High-quality metagenomic-assembled genomes from sea ice

and seawater of the Southern Ocean
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ABSTRACT We provide high-quality metagenome-assembled genomes (MAGs) derived
from seawater and sea ice samples collected in the Southern Ocean. Several MAGs
encode genes associated with dimethylsulfoniopropionate (DMSP) lyase activity and
methane oxidation. This resource provides insights regarding the role of microbial
communities in the production of key volatile compounds.
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he Southern Ocean (SO) supports essential ecosystem services, and there is strong

evidence showing the central role of microbes as mediators of these processes
(1-4). These microorganisms are subject to significant environmental shifts, particularly
during winter, as SO waters transition to ice-covered states (5). Here, we report the
taxonomic classification and functional annotation of seven high-quality MAGs obtained
from seawater and sea ice. Notably, some of these MAGs harbor functional genes linked
to DMSP and methane metabolism.

Two surface seawater and two ice-core samples were collected during the Southern
oCean seAsonal Experiment (SCALE) winter cruise (July 11-31, 2022) aboard the RV SA
Agulhas Il. Seawater samples (20 L each) were obtained using the underway system and
Niskin water bottles. Floating sea ice was collected using a net deployed from the ship’s
aft crane. Ice cores were then sampled and stored at 4°C for thawing, resulting in 2 L
of meltwater per core. These samples were filtered through 142 mm diameter isopore
membrane filters (Merck, USA) to target the bacterioplankton size fraction, as previously
described (6). DNA was extracted from these filters using the DNeasy PowerSoil Pro
Kit (Qiagen, USA), following the manufacturer’s protocol (7). DNA quality was verified
using the Qubit dsDNA Assay kit on a Qubit 4 Fluorometer (Thermo Fisher Scientific,
USA), followed by 1% gel electrophoresis (8). Library preparation was performed for the
four samples using the KAPA HyperPrep Kit (Roche, Switzerland) with a low-cycle PCR
as detailed in the manufacturer’s protocol. Library quality and quantity were assessed
using the Qubit 2.0 DNA High Sensitivity Assay (ThermoFisher, USA), Tapestation High
Sensitivity D1000 Assay (Agilent Technologies, USA), and QuantStudio 5 System (Applied
Biosystems, USA). lllumina 8-nt dual indices (lllumina, USA) were used for indexing and
barcoding. Equimolar pooling of libraries was performed, based on QC values, prior to
sequencing. Metagenomic sequencing was performed using the 2 x 150 bp sequencing
chemistry NovaSeq platform (lllumina, USA), which was outsourced to Admera Health
Biopharma Services, New Jersey, USA.

All analyses were performed using default parameters unless specified otherwise.
The quality of raw reads was assessed using FastQC v1.15 (https://github.com/s-andrews/
FastQC) (9). Low-quality reads and adapters were filtered using Trimmomatic v0.36
(10). Quality-filtered paired-end reads were assembled with metaSPAdes v3.15.5 (11),
and assembly quality was evaluated using MetaQUAST v5.2.0 (12). Contigs = 1,500 bp

July 2025 Volume 14 Issue 7

Editor Elinne Becket, California State University San
Marcos, San Marcos, California, USA

Address correspondence to T. P. Makhalanyane,
tpm@sun.ac.za.

The authors declare no conflict of interest.

Received 10 December 2024
Accepted 19 May 2025
Published 10 June 2025

Copyright © 2025 Buthelezi et al. This is an open-
access article distributed under the terms of the
Creative Commons Attribution 4.0 International
license.

10.1128/mra.01298-24 1

Downloaded from https://journals.asm.org/journal/mra on 15 April 2026 by 137.215.26.156.


https://github.com/s-andrews/FastQC
https://crossmark.crossref.org/dialog/?doi=10.1128/mra.01298-24&domain=pdf&date_stamp=2025-06-10
https://doi.org/10.1128/mra.01298-24
https://creativecommons.org/licenses/by/4.0/

Microbiology Resource Announcements

Announcement

"95T'92'STZ L€T Ad 9202 |1dy GT uo eJw/feuino(/Bio wseseunol//sdny wouy pspeojumod

winwixew
PIy'6 0LS € e 789¢ G8L€E 0S €29'LL0Y LLT r9'€6 90.0 66 .65 |IiAydoiojy> daaq ¥€8'STT LT 869 169TXYS wn2120q sa(pnjido 000000000(HAIGM  Segeldw WDd-ZNd
9 §'SS€ SL € 0€ €6SC LE9T [43 6v8'610'€ 69°L 7996 9.0 .85 1 esg 688'061'8€ £869169TXYS Wnli21bq $3|b11212DqOoAD|H 000000000MHAIGM L1eqelsw 32| Z-ao
Piyel 1414 14 [43 ovee L8¢C S€ 617'905C Lot €L°16 9.0 LY .65 1 esg £96'6179'9C L869169TXYS “ds 42150qLIpj0d 0000000000YAIGM gleqeldsw ad|-Qf
PleceL L9 14 yA4 058¢€ [4433 6€ 6v8'TTh'y S00 0oL 9.0 LY .65 1 esg £96'6179'9C L869169TXYS ds spuOWOa}popNasd 000000000d4AIGM zLegeldsw ad|-Qf

winwixew
PIosL €le 14 LT L00€E LS0€ [49 Ls'9L'e 9L 0oL 9.0 .85 |Aydolojy> daaq oze'oLL'Le 7869169CXYUS “ds snqojboljoH 000000000 THAIAM 6€1qRIDW DA 2-A0

winwixew
PISET oze 14 T £19T 659C [49 ¥51'558°C 9Ly 6C°L6 9.0 .85 |IiAydoiojy> daaq oze'oLL'Le C869L69TXUS  WNlia1d0q s3|buUoLIqIA||) 000000000WHAIEl SZ1egRIdBW DA Z-dO

winwixew wnpa1Lq
99T €91 14 34 6S1LT 91TC 14 160'L¥C'T €Lo 566 9.0 .85 |IiAydoiojy> daaq oze'oLL'Le 7869169CXYUS aDa2D||1IdSOUDIQ 000000000NYAIAr  81egRIDBW NDA Z-AO
(%) u (%)
sbuod sy sauab sauab uod (dq) uoneu (9)ssau (E)] (s) speas

0SN B1IUOD  JO'ONNYOU SYNy}  Buipod  |elop DD  Yibud|[eio) Iwejuo) 333jdwo) apnyibuo apnine] 221n0s eujwn||| Jo ‘oN uoISS3IIR YYS wsiueblQ ‘Ou UOISSIIR SWOUID) @l dwousn

sawouabeaw 113y} JO SISQUINU UOISSIIIR YHS INOJ YIIM 194360} SOV UaASS Jo 1odal Ayjenb pue uoiewuoul | 379VL

10.1128/mra.01298-24 2

Issue 7

July 2025 Volume 14


https://www.ncbi.nlm.nih.gov/nuccore/JBIYRN000000000
https://www.ncbi.nlm.nih.gov/sra/SRX26916982%5baccn%5d
https://www.ncbi.nlm.nih.gov/nuccore/JBIYRM000000000
https://www.ncbi.nlm.nih.gov/sra/SRX26916982%5baccn%5d
https://www.ncbi.nlm.nih.gov/nuccore/JBIYRL000000000
https://www.ncbi.nlm.nih.gov/sra/SRX26916982%5baccn%5d
https://www.ncbi.nlm.nih.gov/nuccore/JBIYRP000000000
https://www.ncbi.nlm.nih.gov/sra/SRX26916981%5baccn%5d
https://www.ncbi.nlm.nih.gov/nuccore/JBIYRO000000000
https://www.ncbi.nlm.nih.gov/sra/SRX26916981%5baccn%5d
https://www.ncbi.nlm.nih.gov/nuccore/JBIYRK000000000
https://www.ncbi.nlm.nih.gov/sra/SRX26916983%5baccn%5d
https://www.ncbi.nlm.nih.gov/nuccore/JBIYRJ000000000
https://www.ncbi.nlm.nih.gov/sra/SRX26916984%5baccn%5d
https://doi.org/10.1128/mra.01298-24

Announcement Microbiology Resource Announcements

were used to reconstruct MAGs, by mapping quality-filtered reads to the assemblies
using BBMap v38.95 (13). MetaBAT 2 v2.15 was used to generate bins as described
previously (14), and the quality of these MAGs was assessed with CheckM v2 (15). Based
on established criteria (16), seven high-quality MAGs (Table 1) were obtained and used
for taxonomic classification using GTDB-TK v2.3.0 (17). These high-quality genomes are
publicly available, and their annotation was carried out using the NCBI's Prokaryotic
Genome Annotation Pipeline (PGAP) (18). Identification of protein-coding genes for
DMSP lyases and methane oxidation (19) was performed using eggNOG-mapper v2 (20)
with DIAMOND v2.1.8 (21). The genome information, including isolation sources for the
seven genomes, is summarized in Table 1.
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