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ABSTRACT We present the complete genome sequence of Pantoea agglomerans ASB05
and three associated plasmids, generated using a combination of the Illumina and PacBio
platforms. P. agglomerans ASB05 was isolated from fresh cherries purchased in Albany,
CA, in 2016.

P antoea agglomerans, formerly known as Enterobacter agglomerans, is a Gram-nega-
tive, rod-shaped bacterium that belongs to the family Enterobacteriaceae (1, 2). P. agglom-

erans is ubiquitously found in environmental samples such as water, soil, dust, plant surfaces,
and confined animal feeding operations (3, 4). Its ability to cause disease in healthy humans is
uncertain (1, 5); however, it has been isolated from immunocompromised individuals along
with other bacteria such as Mycobacterium spp. and Pseudomonas spp. (6). In this study, we
present the genome sequence of P. agglomerans strain ASB05, which was isolated from
cherries purchased from a grocery store in Albany, CA, in 2016.

P. agglomerans strain ASB05 was isolated as described by McGarvey et al. with modifica-
tions (7). Briefly, store-bought whole cherries were washed in phosphate-buffered saline
with 0.01% Tween 80 for 1 h at 25°C with shaking at 200 rpm. The liquid was decanted and
plated onto Reasoner’s 2A (R2A) agar (Remel, KS, USA) that was incubated for 24 h at 37°C.
Single colonies were struck on tryptic soy agar (Oxoid, Basingstoke, Hampshire, England),
incubated for 24 h at 37°C, and cryopreserved for further use.

Prior to DNA extraction, a single colony of P. agglomerans strain ASB05 was inoculated into
100ml of tryptic soy broth (TSB) (Oxoid, Basingstoke, Hampshire, England) and incubated aerobi-
cally for 24 h at 37°C with shaking at 200 rpm. Genomic DNAwas extracted from harvested cells
by sucrose-Tris with phenol-chloroform cleanup extractions as described by Miller et al. (8).

P. agglomerans strain ASB05 was primarily sequenced via the Pacific Biosciences
(PacBio, Menlo Park, CA) RS II platform and produced sequences that were compared
and confirmed with sequences generated with the Illumina (San Diego, CA) MiSeq platform.
Both sequencing methods were performed by following the standard library construction pro-
tocol described previously by Parker et al. (9). For the PacBio platform, the SMRTbell library
was prepared from 10 mg of bacterial genomic DNA fragmented using G-tube (Covaris,
Woburn, MA) following the standard PacBio 20-kb library preparation procedure (10) but with
1�AMPure bead (PacBio) cleanup and an extra DNA repair step after BluePippin size selection
with a 0.75% DF Marker S1 high-pass 6- to 10-kb vs3 cassette (Sage Science, Beverly, MA). The
library was run in one single-molecule real-time (SMRT) cell with the 0.1nM on-plate concen-
tration, P6/C4 sequencing chemistry, MagBead One Cell Per Well v1 collection protocol, and
360-min data collection mode. For the Illumina platform, the library was prepared from 1.5mg
of bacterial genomic DNA fragmented by microtube (Covaris) to 700- to 770-bp fragments at
30 lb/in2 for 40 s following the LTP library preparation kit manufacturer’s protocol (KAPA
Biosystems, Wilmington, MA) (9). Sequencing was performed using a 2� 250-cycle paired-end
v2 reagent kit on a MiSeq instrument (Illumina). Among the 53,017 total reads produced by
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the PacBio RS II platform, 50,314 reads were mapped, or assembled, whereas the Illumina plat-
form produced 1,879,022 total reads and used 1,857,038 reads to assemble.

The reads (N50 read length, 24,284 bp) generated from the PacBio platform were ini-
tially processed and assembled via the Hierarchical Genome Assembly Process (HGAP)
v3.0 in Single-Molecule Real-Time (SMRT) Analysis v2.2.0 (Pacific Biosciences, Menlo Park,
CA). PacBio DNA internal control complex P6 was used as an internal sequencing control,
and the read quality control was conducted using FastQC (Pacific Biosciences). Illumina
MiSeq reads (read length, 251bp) were trimmed using a quality score threshold of 30 or
higher (Q30) and assembled to the PacBio contigs within Geneious Prime software
v2019.2.3 (Biomatters, Ltd., Auckland, New Zealand). The final validation process was carried
out by comparing MiSeq reads and the PacBio assembly using the find variation/single nucle-
otide polymorphisms (SNPs) module in Geneious Prime v2020.0.4 (Biomatters, Ltd.), with
a minimum coverage parameter of 50 and minimum variant frequency parameter of 0.8.
Finally, genes were both manually and automatically annotated based on P. agglomerans
strain L15 (GenBank accession no. CP034148) and via the NCBI Prokaryotic Genome
Automatic Annotation Pipeline (PGAAP) (11), respectively.

According to the assembly and validation processes, the PacBio platform produced a
total of 4 contigs for strain ASB05, consisting of a single circular chromosome with a length
of 4,022,781bp, and 3 plasmids with lengths of 563,807bp, 207,454bp, and 64,606bp. In
addition, 3,615 coding sequences (CDS), 22 rRNA operons, and 77 tRNA genes were identi-
fied and annotated from the circular chromosome of ASB05. The sequences were also
scanned for bacteriophage via PHASTER (http://www.phaster.ca) (12); one intact prophage
and three incomplete prophages were identified from the chromosome, and one incom-
plete prophage was identified in plasmid pASB05p3. Finally, 157 insertion sequences (IS)
were identified using ISfinder (https://www-is.biotoul.fr/) (13).

The ASB05 genome and plasmids were also examined for predicted secondary metabo-
lite biosynthetic gene clusters using the antiSMASH v5.1.0 software (https://antismash
.secondarymetabolites.org/) (14) (Table 1). The chromosome contained gene clusters associ-
ated with the production of extracellular polysaccharide stewartan (15), an aryl polyene (16),
and the siderophore amonabactin P 750 (17). The plasmid pASB05p1 contained gene
clusters associated with the production of a terpene carotenoid (18) and the siderophore
desferrioxamine E (19). The plasmid pASB05p2 contained a gene cluster associated with
the production of phenazine iodinin (20), and the plasmid pASB05p3 did not contain
any gene clusters associated with secondary metabolites.

About 74 either draft or complete P. agglomerans genome sequences are published
on PubMed (https://pubmed.ncbi.nlm.nih.gov), and 28 have been described in Microbiology
Resource Announcements (https://journals.asm.org/journal/mra). Most of them have a genome
size of;4 to 6Mb and contain 3 plasmids, which the P. agglomerans strain ASB05 in this
study is consistent with.

TABLE 1 antiSMASH-predicted secondary metabolite gene clusters

Predicted compound Genes (%)a Function Locationc

Chromosome
Stewartan 92 EPSb 1459712–1493750
Aryl polyene 94 Antioxidant/UV protection 2585609–2599670
Amonabactin P 750 57 Siderophore 3619385–3629104

pASB05p1
Terpene carotenoid 100 UV protection 154479–160707
Desferrioxamine E 100 Siderophore 354749–361266

pASB05p2
Phenazine iodinin 45 Antimicrobial 169167–173831

pASB05p3
None

a Percentage of genes present.
b EPS, extracellular polysaccharide.
cNucleotide position.
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Data availability. The whole-genome sequence is available at DDBJ/ENA/GenBank
under the accession numbers CP046722 (ASB05 chromosome), CP046723 (pASB05p1),
CP046724 (pASB05p2), and CP046725 (pASB05p3), BioProject PRJNA594723, and BioSample
SAMN13527266. The PacBio and Illumina raw data are accessible from the SRA under the
accession numbers SRR10665756 (PacBio) and SRR11187857 (Illumina).
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