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Draft Genome Sequence of Pseudomonas protegens Strain
MWU12-2233, Isolated from Wild Cranberry Fruit in

Provincetown, Massachusetts
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ABSTRACT Pseudomonas protegens strain MWU12-2233 was isolated from wild cran-
berry fruit surfaces in Provincetown, MA. The genome contains putative hydrogen cya-
nide synthase and type VI secretion systems which can act symbiotically on plant health
by suppressing competitors, indicating a role in indigenous microfloral disease and insect
pest suppression.

rotected wetlands represent an understudied ecosystem that harbors diverse communities

of phyllosphere bacteria, including those associated with wild cranberry flowers and fruits
(1, 2). Some of these bacteria are pseudomonads that produce secondary metabolites with
biological activity against fungi and insects (3), including the plant-growth-promoting and
insectivorous bacterium Pseudomonas protegens (4-7), potentially making them a component
of the indigenous disease-suppressive microflora. P. protegens MWU12-2233 was isolated in
July 2012 from cranberry fruit as part of a culture-dependent survey of bacteria from
wild cranberry bogs in the Cape Cod National Seashore, Provincetown, MA (42.070624 N,
70.210548 W). Plant phenology at the time of sampling was late flowering to early fruit
set. Cranberry fruits were vortexed in sterile water, and the water was plated on King's
medium B (KMB) agar containing 50 wg - mL~" each of ampicillin and cycloheximide. Colonies
were picked for isolation onto fresh KMB if they fluoresced under long-wave UV light, sin-
gle-colony purified 3 times, and stored at —80°C in 34% glycerol. MWU12-2233 was placed
initially in the genus Pseudomonas by a 16S rRNA gene sequence amplified with 27F and
1525R primers, using BLAST (8) within the NCBI nucleotide database. Genomic DNA was iso-
lated with a DNeasy blood and tissue kit (Qiagen) from overnight KMB broth cultures, and
libraries were generated with the Kapa Biosystem Hyperplus library preparation kit (KK8514).
DNA was enzymatically fragmented to approximately 500 bp, end repaired, and A-tailed as
described in the Kapa protocol. lllumina-compatible adapters with unique indexes (Integrated
DNA Technologies; 00989130v2) were ligated individually to each sample, followed by clean-
ing with Kapa pure beads (Kapa Biosciences; KK8002), and amplified with a HiFi enzyme
(KK2502). Fragment size was determined on an Agilent Tapestation system and quanti-
fied using quantitative PCR (qPCR) (Kapa library quantification kit, Kk4835) on a ThermoFisher
Quantstudio 5 instrument. The library was multiplex pooled for sequencing on an lllumina
MiSeq platform in a 2 x 250 bp flow cell. Raw reads were assembled and quality controlled
in the PATRIC (http://patricbrc.org) Comprehensive Genome Analysis pipeline v3.6.12 using
Unicycler v0.4.8 and two rounds of polishing with Pilon v1.23 using default settings except
for the automated trimming function, which was set to “true” (9-11). The pipeline includes
quality control with Trim Galore v0.4.0 (https://www.bioinformatics.babraham.ac.uk/projects/
trim_galore/) (12). P. protegens MWU12-2233 had a genome size of 6,586,881 bp assembled
into 23 contigs, from 1,228,931 reads, and a total read length of 581,147,449 bp. The G+C
content was 63.4% and N, value was 806,444 bp with 88x coverage. The isolate was identi-
fied as P. protegens by Genome BLAST distance phylogeny approach (GBDP) using the type

August 2022 Volume 11 Issue 8

Editor David A. Baltrus, University of Arizona
Copyright © 2022 Wood and Soby. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Scott D. Soby,
ssobyx@midwestern.edu.

The authors declare no conflict of interest.
Received 27 May 2022

Accepted 23 June 2022

Published 18 July 2022

10.1128/mra.00546-22 1


https://orcid.org/0000-0002-4415-5878
http://patricbrc.org
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore/
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1128/mra.00546-22
https://crossmark.crossref.org/dialog/?doi=10.1128/mra.00546-22&domain=pdf&date_stamp=2022-7-18

Announcement

Microbiology Resource Announcements

strain genome server (TYGS) online tool (https://tygs.dsmz.de/) (13). MWU12-2233 contains
HCN synthase genes, as do other isolates of P. protegens (14, 15), as well as a type VI secre-
tion system (16), of which both may be part of a suite of functions that makes MWU12-2233
a disease-suppressive component of the cranberry phytobiome.
Data availability. This whole-genome shotgun project has been deposited at DDBJ/
EMBL/GenBank under the accession number JALHARO00000000 for P. protegens MWU12-
2233. The version described in this paper is the first version, JALHARO00000000.1, BioProject
PRINA691338, and BioSample SAMN26894067. The Sequence Read Archive accession number
is SRR18508440. RASTtk annotations are available under open license at Zenodo (https://
zenodo.org/record/63921454#.YIRrdsjMK3A).

ACKNOWLEDGMENTS
This research was supported by Midwestern University College of Graduate Studies
Biomedical Sciences Program.
Library construction and lllumina sequencing were provided by the Arizona State University
Genomics Core Facility. Bacterial isolations were done with the collaboration of the Cape
Cod National Seashore, US National Parks Service. The manuscript was prepared as partial
fulfillment of a course requirement by M.W.

REFERENCES

1.

Ebadzadsahrai G, Soby S. 2019. 16S rRNA amplicon profiling of cranberry
(Vaccinium macrocarpon Ait.) flower and berry surfaces. Microbiol Resour
Announc 8:e01479-18. https://doi.org/10.1128/MRA.01479-18.

. Koszewski MH, Motevalli S, Soby SD. 2021. Draft genome sequences of

Pseudomonas spp. isolated from berry surfaces in commercial cranberry
bogs in Massachusetts, USA. Microbiol Resour Announc 10:0020421. https:/
doi.org/10.1128/MRA.00204-21.

. Ebadzadsahrai G, Higgins Keppler EA, Soby SD, Bean HD. 2020. Inhibition

of fungal growth and induction of a novel volatilome in response to Chromo-
bacterium vaccinii volatile organic compounds. Front Microbiol 11:1035. https://
doi.org/10.3389/fmicb.2020.01035.

. Ruiu L, Mura ME. 2021. Oral toxicity of Pseudomonas protegens against

muscoid flies. Toxins 13:772. https://doi.org/10.3390/toxins13110772.

. Cesa-Luna C, Baez A, Aguayo-Acosta A, Llano-Villarreal RC, Judrez-Gonzélez VR,

Gaytan P, Bustillos-Cristales MDR, Rivera-Urbalejo A, Muioz-Rojas J, Quintero-
Herndndez V. 2020. Growth inhibition of pathogenic microorganisms by Pseu-
domonas protegens EMM-1 and partial characterization of inhibitory substances.
PL0S One 15:€0240545. https://doi.org/10.1371/journal pone.0240545.

. Ortega L, Walker KA, Patrick C, Wamishe Y, Rojas A, Rojas CM. 2020. Harnessing

Pseudomonas protegens to control bacterial panicle blight of rice. Phytopathol-
ogy 110:1657-1667. https://doi.org/10.1094/PHYTO-02-20-0045-R.

. Vesga P, Flury P, Vacheron J, Keel C, Croll D, Maurhofer M. 2020. Transcriptome

plasticity underlying plant root colonization and insect invasion by Pseudomo-
nas protegens. ISME J 14:2766-2782. https://doi.org/10.1038/s41396-020-0729-9.

. Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. 1990. Basic local align-

ment search tool. J Mol Biol 215:403-410. https://doi.org/10.1016/50022
-2836(05)80360-2.

. Wattam AR, Brettin T, Davis JJ, Gerdes S, Kenyon R, Machi D, Mao C, Olson

R, Overbeek R, Pusch GD, Shukla MP, Stevens R, Vonstein V, Warren A, Xia F,
Yoo H. 2018. Assembly, annotation, and comparative genomics in PATRIC, the

August 2022 Volume 11 Issue 8

All Bacterial Bioinformatics Resource Center. Methods Mol Biol 1704:79-101.
https://doi.org/10.1007/978-1-4939-7463-4_4.

. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Unicycler: resolving bacterial

genome assemblies from short and long sequencing reads. PLoS Comput
Biol 13:1005595. https://doi.org/10.1371/journal.pcbi.1005595.

. Walker BJ, Abeel T, Shea T, Priest M, Abouelliel A, Sakthikumar S, Cuomo CA,

Zeng Q, Wortman J, Young SK, Earl AM. 2014. Pilon: an integrated tool for
comprehensive microbial variant detection and genome assembly improve-
ment. PLoS One 9:2112963. https://doi.org/10.1371/journal.pone.0112963.

. Krueger F. 2014. Trim Galore: a wrapper tool around Cutadapt and FastQC

to consistently apply quality and adapter trimming to FastQ files, with some
extra functionality for Mspl-digested RRBS-type (Reduced Representation
Bisufite-Seq) libraries. https://www.bioinformatics.babraham.ac.uk/projects/
trim_galore/.

. Meier-Kolthoff JP, Goker M. 2019. TYGS is an automated high-throughput

platform for state-of-the-art genome-based taxonomy. Nat Commun 10:
2182. https://doi.org/10.1038/s41467-019-10210-3.

. Deepika S, Mittal A, Kothamasi D. 2019. HCN-producing Pseudomonas

protegens CHAO affects intraradical viability of Rhizophagus irregularis in
Sorghum vulgare roots. J Basic Microbiol 59:1229-1237. https://doi.org/10
.1002/jobm.201900364.

. Flury P, Vesga P, Péchy-Tarr M, Aellen N, Dennert F, Hofer N, Kupferschmied

KP, Kupferschmied P, Metla Z, Ma Z, Siegfried S, de Weert S, Bloemberg G, Hofte
M, Keel CJ, Maurhofer M. 2017. Antimicrobial and insecticidal: cyclic lipopeptides
and hydrogen cyanide produced by plant-beneficial Pseudomonas strains
CHAO, CMR12a, and PCL1391 contribute to insect killing. Front Microbiol 8:
100. https://doi.org/10.3389/fmicb.2017.00100.

. Decoin V, Gallique M, Barbey C, Le Mauff F, Poc CD, Feuilloley MGJ, Orange N,

Merieau A. 2015. A Pseudomonas fluorescens type 6 secretion system is related
to mucoidy, motility and bacterial competition. BMC Microbiol 15:72. https://
doi.org/10.1186/512866-015-0405-9.

10.1128/mra.00546-22 2


https://tygs.dsmz.de/
https://www.ncbi.nlm.nih.gov/nuccore/JALHAR000000000
https://www.ncbi.nlm.nih.gov/nuccore/JALHAR000000000.1
https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA691338
https://www.ncbi.nlm.nih.gov/biosample/SAMN26894067
https://trace.ncbi.nlm.nih.gov/Traces/index.html?view=run_browser&acc=SRR18508440&display=metadata
https://zenodo.org/record/6392145#.YlRrdsjMK3A
https://zenodo.org/record/6392145#.YlRrdsjMK3A
https://doi.org/10.1128/MRA.01479-18
https://doi.org/10.1128/MRA.00204-21
https://doi.org/10.1128/MRA.00204-21
https://doi.org/10.3389/fmicb.2020.01035
https://doi.org/10.3389/fmicb.2020.01035
https://doi.org/10.3390/toxins13110772
https://doi.org/10.1371/journal.pone.0240545
https://doi.org/10.1094/PHYTO-02-20-0045-R
https://doi.org/10.1038/s41396-020-0729-9
https://doi.org/10.1016/S0022-2836(05)80360-2
https://doi.org/10.1016/S0022-2836(05)80360-2
https://doi.org/10.1007/978-1-4939-7463-4_4
https://doi.org/10.1371/journal.pcbi.1005595
https://doi.org/10.1371/journal.pone.0112963
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore/
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore/
https://doi.org/10.1038/s41467-019-10210-3
https://doi.org/10.1002/jobm.201900364
https://doi.org/10.1002/jobm.201900364
https://doi.org/10.3389/fmicb.2017.00100
https://doi.org/10.1186/s12866-015-0405-9
https://doi.org/10.1186/s12866-015-0405-9
https://journals.asm.org/journal/mra
https://doi.org/10.1128/mra.00546-22

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

