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ABSTRACT Here, we report the draft genome sequences of 10 marine Pseudoaltero-
monas bacteria that were isolated, assembled, and annotated by undergraduate students
participating in a marine microbial genomics course. Genomic comparisons suggest that 7
of the 10 strains are novel isolates, providing a resource for future marine microbiology
investigations.

he genus Pseudoalteromonas comprises numerous marine species that are found

in association with marine plants and animals (1). Some Pseudoalteromonas species
produce compounds that inhibit the fouling of marine surfaces by invertebrates and
algae (2), while others stimulate the metamorphosis of tubeworms, urchins, and corals
(3). Many pseudoalteromonads possess the ability to produce diverse specialized
metabolites (4-6), providing an understudied resource for biotechnology.

To engage undergraduates in discovery-based research, 10 purified isolates were
cultured, and their genomes were sequenced, assembled, annotated, and analyzed by
students participating in a marine microbial genomics (MMG) course at San Diego
State University. The strains were collected from various marine organisms or objects
using sterile cotton swabs (Table 1). A single colony of each strain was obtained on ma-
rine agar 2216 (BD Difco, Franklin Lakes, NJ, USA) and incubated at 25°C for 24 to 48 h.
Colonies were transferred to marine broth 2216 and incubated for 24 to 48 h at 25°C
before storage and DNA isolation. Genomic DNA was extracted using a Quick-DNA fun-
gal/bacterial miniprep kit (Zymo Research, Irvine, CA, USA). 16S rRNA gene (27F-1492R)
Sanger sequencing (Eton Biosciences, San Diego, CA, USA) classified all strains as being
within the Pseudoalteromonas genus (>98% identity, >97% coverage). DNA was sub-
mitted to the Microbial Genome Sequencing Center (Pittsburgh, PA, USA) for library
preparation (lllumina DNA prep kit; San Diego, CA, USA) and whole-genome sequenc-
ing (NextSeq 550; Illumina), producing 2 x 150-bp paired-end reads. Reads were
trimmed using Trim Galore v0.6.1 (7), assembled using Unicycler v0.4.8 (8), integrated
in PATRIC v3.6.9 (9), and annotated using the NCBI Prokaryotic Genome Annotation
Pipeline (PGAP) v5.1 (10) with default parameters. General features of each genome
are listed in Table 1.

To identify and compare the genomes of the newly sequenced strains with their
nearest publicly available genomes, we used the Mash/MinHash search (9, 11) and cal-
culated the average nucleotide identity (ANI) using EZBioCloud (12). Of the 10
genomes, 7 possessed ANI values that are below the 95% threshold that delineates
species (13), suggesting that they are novel isolates (Table 1). When grown on marine
agar 2216, all strains possessed pigmentation (Table 1) (14). When analyzed using
antiSMASH v5.0 (15), the genomes were found to possess from 2 to 25 specialized
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metabolite biosynthesis gene clusters (Table 1). Strains MMGO009 and MMGO019 possess
the brominated marine pyrroles/phenols (bmp) gene cluster (16, 17), which can pro-
duce a compound capable of stimulating the metamorphosis of coral larvae (18). Of
the 10 genomes, 7 were found to possess macB, macS, and macT genes that compose
phage tail-like contractile injection systems (Table 1), which promote tubeworm meta-
morphosis and other host-microbe interactions (19). These genome sequences provide
a valuable resource for studying the ecology of Pseudoalteromonas bacteria and
advancing natural product biotechnology.
Data availability. The genome sequencing and assembly projects have been de-
posited in DDBJ/EMBL/GenBank under BioProject number PRINA716944. See Table 1
for the SRA and GenBank accession numbers.
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