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ABSTRACT We report here the genome sequences of three Aquimarina megaterium
strains isolated from the octocoral Eunicella labiata. We reveal a coding potential for
versatile carbon metabolism and biosynthesis of natural products belonging to the
polyketide, nonribosomal peptide, and terpene compound classes.

Members of the genus Aquimarina (Bacteroidetes, Flavobacteriaceae) play important
roles in carbon and nitrogen cycling in marine environments (1). They are also a rich

reservoir of secondary metabolites with promising antimicrobial activities (1–3). Many
Aquimarina species live in association with eukaryotic hosts, such as marine sponges (4),
octocorals (5, 6), clams (7), or algae (8), although some strains are emerging pathogens,
causing epizootic shell disease in crustaceans (9). Aquimarina megaterium is a strictly aero-
bic, nonflagellated bacterium that was first isolated from surface seawater in the South
Pacific (10). Only one A. megaterium genome, that of planktonic type strain XH134, is cur-
rently available. Here, we report the genomes of three octocoral-associated A. megaterium
strains isolated from Eunicella labiata in the northeast Atlantic.

The strains were isolated from one E. labiata specimen collected off the coast of Faro,
Portugal (6). Host-derived microbial cell suspensions were plated on half-strength marine agar
and incubated at 18°C for 1 week, and single colonies were streaked until purity on the same
medium (6). Aquimarina isolates were identified by Sanger sequencing of 16S rRNA genes
amplified from genomic DNA extracted from pure cultures freshly grown in marine broth, using
the Wizard genomic DNA purification kit (Promega, USA) (6). The same DNA extracts were used
for genome sequencing at the Joint Genome Institute (JGI) as part of the Genomic Encyclopedia
of Type Strains Phase IV project. Default parameters were used for all software unless otherwise
specified. Genome libraries (300 bp) were prepared with the KAPA HyperPrep kit (Kapa
Biosystems) and sequenced using the Illumina NovaSeq 6000 platform (S4 flow cell). Raw reads
were quality filtered per JGI standard operating practice (SOP) protocol 1061 using BBTools
v.38.86 (http://bbtools.jgi.doe.gov). Filtered reads were assembled into contigs using SPAdes
v.3.14.1 (11) with 25, 55, and 95 k-mers. Organism and project metadata were deposited in the
Genomes OnLine database (12), and contigs were annotated using the NCBI Prokaryotic
Genome Annotation Pipeline (PGAP v.6.2) (13) and DOE-JGI Microbial Genome Annotation
Pipeline (MGAP v.4) (14). Results were submitted to the Integrated Microbial Genomes and
Microbiomes system (IMG/M) for comparative analysis (15). Genome completeness and contami-
nation were assessed with the Microbial Genomes Atlas (16). AntiSMASH v6.0 (17) was used to
identify secondary metabolite biosynthetic gene clusters (SM-BGCs).

The general features of the genomes are provided in Table 1. Average nucleotide
identities (ANIs) obtained on IMG/M (15) for octocoral-derived strains EL32, EL35, and
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FIG 1 Presence and abundance of select functional features encoded by the Aquimarina megaterium genomes reported in this
study. Pfam entries involved in protein secretion systems (A) and carbohydrate metabolism (B) are shown, along with SM-BGCs
(C) identified with AntiSMASH v.6.0.
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EL43 and A. megaterium type strain XH134 were 99.06% or above, ascertaining their
same-species status. Likewise, digital DNA-DNA hybridization (dDDH) probabilities (18)
calculated for all strain combinations were above 97%.

All three genomes contain genes encoding several glycoside hydrolases, feature cellu-
lase-, chitinase-, and N-acetylglucosaminidase-encoding genes, and contain multiple
domains related to the type IX secretion system involved in gliding motility and chitinase
export (19) (Fig. 1), underpinning a versatile carbon metabolism (1). Moreover, all strains
possess the potential to synthesize terpenes, polyketides, nonribosomal and ribosomal pep-
tides, flexirubin-like pigments, and siderophores (Fig. 1), congruent with the notion of
Aquimarina species as reservoirs of chemical diversity of biotechnological interest (1, 3).

Data availability. The genome sequences of the three Aquimarina megaterium
strains have been deposited in GenBank/NCBI by the JGI. GenBank accession numbers
are listed in Table 1.
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