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ABSTRACT Here, we report the genome sequence of Pseudomonas sp. strain
MM213, isolated from brookside soil in Bielefeld, Germany. The genome is complete
and consists of 6,746,355 bp, with a GC content of 59.4% and 6,145 predicted pro-
tein-coding sequences. Pseudomonas sp. strain MM213 is part of the Pseudomonas
mandelii group.

The genus Pseudomonas is composed of Gram-negative, rod-shaped gammaproteo-
bacteria and is the most diverse bacterial taxon known to date, with 242 validated

species (1). Members of the genus Pseudomonas inhabit a wide variety of environ-
ments, possess great metabolic variety, and have the potential for adaptation to unsta-
ble environmental conditions (1).

The soil sample, which was claylike and wet without any vegetation present, was
obtained from a brookside in Bielefeld, Germany (52°01945.50N, 8°29911.90E), sus-
pended in saline solution (0.9% [wt/vol] NaCl), and shaken for 5 min. The sample was
taken from 5 cm beneath the ground. The suspension was filtered using a cellulose
filter (REF 431015; Macherey-Nagel, Düren, Germany) and centrifuged, and the cell
pellet was resuspended in fresh saline solution. Various dilutions were plated on agar
medium (1.5% agar, 1% peptone from soy, 0.3% NaCl, 0.1% sucrose, 0.1% cellulose,
0.1% xylan, 0.1% chitin, and 0.05% Tris-HCl) and incubated at 28°C for 1 week.
Colonies formed on agar plates were yellow. A single colony was picked for DNA
isolation.

The NucleoSpin microbial DNA minikit for DNA from microorganisms (REF 740235;
Macherey-Nagel) with optional RNA digestion was used to isolate the genomic DNA.
With this DNA, a library was constructed with the native barcoding kit (EXP-NBD104;
Oxford Nanopore Technologies, Oxford, UK) according to the manufacturer’s specifica-
tions and sequenced with an R9.4.1 flow cell (Oxford Nanopore Technologies). All soft-
ware was used with default parameters unless otherwise specified. DNA sequences
were called live using the Super accuracy base-calling model (MinKNOW v1.4.3; Oxford
Nanopore Technologies) on a GridION system. Adapters were trimmed using Porechop
v0.2.4 (2). In total, 134,282 reads with 1.1 billion bases, with an N50 value of 14,732 bp,
were sequenced; 50% of the data was trimmed with Filtlong v0.20 (3). The genome
was assembled with Canu v2.1.1 (4) and polished with Racon v1.4.3 (5), followed by a
second polishing with Medaka v1.4.3 (Oxford Nanopore Technologies). The genome
had a coverage of 89�. The bacterial strain was identified using the BLAST function of
the Type (Strain) Genome Server (TYGS) (6). Completeness was examined with BUSCO
v5.1.2 (7). Genes were predicted with Prodigal v2.6.2 (8). The metabolic pathways were
examined with KAAS (9). Potential secondary metabolite gene clusters were identified
using antiSMASH (10).

Editor David A. Baltrus, University of Arizona

Copyright © 2022 Verwaaijen et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Donat Wulf,
donat.wulf@uni-bielefeld.de.

The authors declare no conflict of interest.

Received 9 September 2021
Accepted 17 November 2021
Published 6 January 2022

Volume 11 Issue 1 e00866-21 mra.asm.org 1

GENOME SEQUENCES

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/m

ra
 o

n 
21

 J
an

ua
ry

 2
02

2 
by

 1
29

.7
0.

43
.1

2.

https://orcid.org/0000-0002-6215-844X
https://orcid.org/0000-0002-3032-1628
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://mra.asm.org
https://crossmark.crossref.org/dialog/?doi=10.1128/mra.00866-21&domain=pdf&date_stamp=2022-1-6


Pseudomonas sp. strain MM213 phylogenetically groups within the subgroup
Pseudomonas mandelii and in the major group Pseudomonas fluorescens (11) (Fig. 1).
The most closely related known organism is Pseudomonas migulae NBRC 103157
(GenBank assembly accession number GCA_002091715.1), with a d4 digital DNA-DNA
hybridization (dDDH) similarity of 46.4% (6). A member of the subgroup P. mandelii is a
cold-adapted, nonhalophilic bacterium that can grow at 4°C but does not grow at 37°C
(12). P. mandelii strains do occur in mineral waters and agricultural fields (13). The as-
sembly had a completeness of 96% (Table 1).

Pseudomonas sp. strain MM213 has the potential to produce secondary metabolites
such as vitamins B1 to B5, B7, and B12 (9). The genome suggests the presence of flag-
ella and benzoate degradation (9).

Pseudomonas sp. strain MM213 is likely able to produce aryl polyenes, because 45%
of the genes within this cluster have a significant BLAST hit to the gene cluster from
Aliivibrio fischeri ES114 (GenBank assembly accession number GCA_000985635.1) (10,
14). Aryl polyenes are yellow carotenoid-like pigments that have been found to be
antioxidants and protection against reactive oxygen species (15).

Data availability. The genome sequence of Pseudomonas sp. strain MM213
has been deposited in NCBI GenBank under accession number CP081943. The
NCBI Sequence Read Archive (SRA) accession number for the raw reads is
SRR15533117.

FIG 1 Genome BLAST Distance Phylogeny (GBDP) tree (6). A phylogenetic tree was constructed with TYGS (6). The tree represents only the Pseudomonas
strains most closely related to the described isolate, Pseudomonas sp. strain MM213 (6). The bootstrap support values from 100 replications are marked in
blue at each branch point. The branch lengths are scaled in terms of GBDP distance formula d5. The numbers above the branches are GBDP pseudo-
bootstrap support values of .60% from 100 replications. The tree was rooted at the midpoint. The numbers at the end of each branch represent the
strain numbers for each species.

TABLE 1 BUSCO results for Pseudomonas sp. strain MM213

BUSCO parameter Result (%)
Completeness 96
Single copy 95.7
Duplicated 0.3
Fragmented 0.3
Missing 3.7
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