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Bacillales isolate genomes from the macroalga Sargassum
ilicifolium found in Singaporean coastal seawater
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ABSTRACT Four strains belonging to the order Bacillales (SSi122, SSi130, SSi176, and
SSi177) were isolated from the ubiquitous seaweed Sargassum ilicifolium in Singapore.
Genomic analysis of these isolates revealed the presence of secondary metabolite gene
clusters with the potential for bactericidal and bacteriostatic activity.
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he genera Priestia, Cytobacillus, Bacillus, and Lysinibacillus are all members of the
order Bacillales, frequently identified in terrestrial habitats, though also inhabiting
marine niches, including sediments, and can be host-associated (1). Their ubiquity is
attributed to their ability to survive stressful conditions, including high salt concentra-
tions and low water availability (2). They can produce many bioactive molecules, which
are implicated in cell differentiation and host defense (3).
Thalli from the macroalga Sargassum ilicifolium were collected from the northern
side of St. John's Island, Singapore, stamped onto enrichment agar (2.5% wt/vol BBL
Brain Heart Infusion broth, 1.5% wt/vol Instant Ocean Sea Salt, 0.03% wt/vol K;TeOs,
and 1% vol/vol Tween 80), and incubated at 30°C for 24 h (4). Bacterial isolates were
differentiated based on phenotype, and individual colonies were subcultured using the
same media to ensure purity. For each isolate, single colonies were used to inoculate
liquid and solid enrichment medium, grown aerobically for 24 h, harvested, and washed
with PBS solution.
DNA was extracted with the DNeasy Blood & Tissue Kit (Qiagen, Hilden, Germany), as
per the manufacturer’s instructions for gram-positive bacteria, with the addition of RNase
A. DNA libraries were prepared using the TruSeq Nano DNA Library Prep Kit (Illumina, San
Diego, CA, USA) and sequenced using an lllumina HiSeq X Ten platform, v2.5, generating
150 bp paired-end reads, at the SCELSE Sequencing Facility, NTU.
Trimmomatic version 0.39 (5) was used for adapter trimming and quality filtering of
raw reads. Default parameters were used for all software unless specified. Genomes . : o
Editor Irene L. G. Newton, Indiana University
were assembled (Table 1) using the Shovill pipeline v1.1.0 (https://github.com/tsee- Bloomington, Bloomington, Indiana, USA
mann/shovill) that used SPAdes v3.15.5 (6) for assembly. Annotation of the assembled
genomes was carried out with PGAP v6.7 (7). A putative pBM200 circularized plasmid
(7,447 bp) was found in SSi130 (for Singaporean S. ilicifolium isolate) using PlasmidFinder
v2.0.1 (8).
Isolates were identified using the Genome Taxonomy Database Toolkit (GTDB-Tk) See the funding table on p. 3.
v1.7.0 (9) using topology and average nucleotide identity (ANI). Results showed SSi122 Received 1 April 2025
had the greatest similarity to Lysinibacillus fusiformis (GCF003049525), SSi130 to Priestia Accepted 8 July 2025
megaterium (GCF009497655), SSi176 to Cytobacillus firmus (GCF001591465), and SSi177 ~ Published 31.July 2025
with Bacillus altitudinis (GCF000691145). Phylogenetic relatedness between each isolate Copyright © 2025 Pereyra et al. This is an open-
genome and publicly available reference genomes was performed using the Orthol-  accessarticle distributed under the terms of the

ogous Average Nucleotide Identity Tool v0.93.1 (10) and the Genome-To-Genome Ei‘:s:eCommonSAm'bm'on4'0mtema“onal
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Distance Calculator v3.0 (11), to calculate the ANI and digital DNA-DNA hybridization
(dDDH) scores, respectively. All genomes were <95% ANI and <70% dDDH to each other,
and >95% ANI and >70% dDDH to their GTDB-Tk identified reference genomes.

Biosynthetic gene cluster analysis using antiSMASH v7.1.0 (12) revealed that the
genomes of P. megaterium SSi130 and B. altitudinis SSi177 encoded several clusters.
SSi130 contained genes for the production of the lasso peptide (known antibacteri-
als) paeninodin (13, 14) and the cyclic dipeptide pulcherrimic acid, a bacteriostatic
iron chelator (15). SSi177 contained gene clusters for the production of bacilysin
(an algaecide against harmful algal bloom species) (16), the cannibalism-mediating
sporulation killing factor (17), and the biosurfactant lychenisin, used in microbially
enhanced oil recovery (18).
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