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Draft genome sequence of Bacillus pumilus SP1, a soil isolate
with antagonistic activity toward Staphylococcus epidermidis
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ABSTRACT A Bacillus pumilus soil isolate displayed antagonistic activity against
Staphylococcus epidermidis ATCC 14990. Here, we present a draft genome sequence for
this isolate.
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S oil microbes drive carbon, nitrogen, and phosphorus cycling and modulate mineral
availability (1). They support plant growth through chemical signaling and protect
plants against pests and pathogens through antibiotic production (2). The central role of
these microbes in soil health directly links them to the well-being of animals and humans
(3, 4). Maintaining healthy soils reduces the need for fertilizers and therefore contributes
to climate change mitigation (5). Many of these microorganisms have valuable industrial
applications, further underscoring their importance (6).

As part of a microbiology course at the University of Health Sciences and Pharmacy,
a sample of surface soil was collected in a sterile 50-mL tube in spring 2025 from the
St. Louis area. After serial dilution in sterile water of a suspension of 1 g of the soil,
aliquots were plated on brain heart infusion (BHI) agar plates containing 25 pg/mL
cycloheximide and incubated at 33°C for 48 h. Several of the colonies that appeared
were colony-purified by repeated quadrant streaking and then tested for antagonistic
behavior against a collection of lab strains as described in the legend to Fig. 1. Isolate
SP1 inhibited the growth of Staphylococcus epidermidis ATCC 14990 (Fig. 1) and was
thus chosen for genome sequencing. The bacterium was grown to mid-log phase in
Luria-Bertani, Miller (LB) broth (4 h) at 37°C with shaking at 180 rpm. About 6 x 10°
cells were collected, washed with saline phosphate buffer, and resuspended in 500 pL
DNA/RNA stabilization solution from Zymo. The suspension was sent to Plasmidsaurus
for genomic DNA extraction, library prep, and sequencing.

DNA extraction was conducted using the Zymo Quick DNA Miniprep Plus Kit. DNA
quantity was assessed using Qubit. Library prep was performed using the ultra-long
DNA sequencing kit v14 from Oxford Nanopore Technologies (ONT). Sequencing was
conducted on a PromethlON instrument using an R10.4.1 flow cell. Base calling, adapter
trimming, and read filtering were performed by ONT’s Dorado v.0.5.0 with quality filter
set to Q10. A total of 133,214 reads were obtained.

The 16S rRNA gene was parsed using Mash v2.3 (7) and Sourmash v4.9.4 (8) and
identified the bacterium as Bacillus pumilus. De novo genome assembly was carried out
on the BV-BRC platform (9) using Canu v2.0 (10) with an estimated genome size set to
5 Mbp and target genome coverage set to 100x. The assembly was polished with four
iterations of Racon v1.5.0 (11). Assembly quality was assessed using QUAST v5.2.0 (12).
Annotation was automatically performed by the NCBI Prokaryotic Genome Annotation
Pipeline (PGAP) v6.10 (13). CheckM completeness was 99.9% (14). Unless otherwise
noted, all software settings were set to default.

April 2026 Volume 15 Issue 4

Editor Atmika Paudel, Fluxus Inc., Sunnyvale,

California, USA

Address correspondence to Fatemah Hermes,
Fatemah.hermes@uhsp.edu.

The authors declare no conflict of interest.

Received 11 December 2025
Accepted 16 February 2026

Published 10 March 2026

Copyright © 2026 Pauly and Hermes. This is an
open-access article distributed under the terms of
the Creative Commons Attribution 4.0 International

license.

10.1128/mra.01424-25 1


https://crossmark.crossref.org/dialog/?doi=10.1128/mra.01424-25&domain=pdf&date_stamp=2026-03-10
https://doi.org/10.1128/mra.01424-25
https://creativecommons.org/licenses/by/4.0/

Announcement Microbiology Resource Announcements

FIG 1 SP1 antagonism of S. epidermidis ATCC 14990. Both strains were grown overnight in LB, Miller broth with aeration; 50
uL of the S. epidermidis culture was spread on BHI agar, and 10 pL of the SP1 culture was spotted on the lawn. The plate was
incubated overnight at 33°C. This image shows SP1 growth surrounded by a clear zone, then the S. epidermidis lawn.

The SP1 genome is 4067923 bp long and consists of 12 contigs with an average depth
of coverage of 118.73x, N50 and N90 = 3,845,078 bp, and 41.08% GC content. Contig 7
may be part of a plasmid as it has almost 2x coverage relative to the longest read. There
are a total of 4,195 predicted genes in the genome. Information about the assembly and
annotation is summarized in Table 1.

TABLE 1 Summary of B. pumilus SP1 genome assembly and annotation

Contig  Length Coverage normalized to the longest No. of predicted genes
contig

1 3,845,078 1 3,954
2 28,793 0.26 30

3 27,188 0.21 28

4 17,103 0.48 19

5 42,965 0.48 47

6 14,430 0.14 17

7 16,551 1.9 20

8 20,736 0.34 22

9 15,597 0.12 18

10 12,181 0.28 15

1 17,633 0.39 15

12 9,668 0.15 10
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DATA AVAILABILITY

This work is registered at the NCBI under BioProject PRINA1372794. The BioSample
identifier of SP1 is SAMN53626511. The raw sequence data file is SRX31311881. The
Whole Genome Shotgun project has been deposited in GenBank under the acces-
sion no. JBSQHT000000000. The version described in this paper is the first version,
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