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Pseudarthrobacter sp. IC2-21 is isolated from the greenhouse soil in Icheon, Gyeonggi, Korea. This strain
1C2-21 is a first fluquinconazole degrading soil bacterium. We analyze the whole genome sequence of
Pseudarthrobacter sp. 1C2-21. The sequence analysis revealed that Pseudarthrobacter sp. IC2-21 possesses
a single 4,265,009 bps circular chromosome with a DNA G+C-content of 65.4%. This chromosome contains
3,942 protein-coding sequences and 12 rRNA and 51 tRNA genes. In the result of sequence analysis, it is
revealed that strain IC2-21 possessed genes coding the triazole pesticides degradation related enzymes,
such as oxygenase, and fluquinconazole degradation related genes.
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Triazole fungicides are effective against a diverse
range of fungal pathogens in crops and have been
increasingly used in agricultural practices for high
yields and product quality [1]. Fluquinconazole is effec-
tive at controlling fungal diseases that cause serious
damage to crops, such as the take-all disease and Septoria
tritici blotch in wheat [2, 3]. However, triazole pesticides
can cause problems if they persist in the environment
[4]. Triazole pesticides are toxic to soil microorganisms.
This can significantly alter the structure of soil microbial
communities and decrease soil enzyme activity [5].
These changes can affect the soil health and fertility [4].
Therefore, the use of triazole pesticides should be care-
fully monitored. As part of the efforts to manage pesti-
cide residues in the soil, recent research has been
conducted on microorganisms that decompose pesticides

[6].
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The strain 1C2-21 of Pseudarthrobacter sp. was iso-
lated from soil in a greenhouse and cultivated in tryptic
soy broth at a temperature of 20°C for a duration of 48 h.
The conditions maintained were aerobic with a pH range
between 6.0 and 10.0, with the optimal pH being 8.0.
The genomic DNA was then extracted from the cultured
cells of strain IC2-21 using a QIAamp DNA mini kit
(Qiagen, Germany), following the guidelines provided by
the manufacturer. The complete genome of the 1C2-21
strain was sequenced utilizing the PacBio Sequel
sequencing platform (Pacific Biosciences, USA) and the
NovaSeq6000 platform ([llumina, USA) at Macrogen
(Republic of Korea). The genome assembly was carried
out using the Microbial Assembly Application provided
(Macrogen), and the annotation was performed using
the Prokaryotic Genome Annotation Pipeline from
National Center for Biotechnology Information (NCBI)
[7]. The complete genome sequence of strain IC2-21 was
found to comprise 4,265,009 bps, with an average GC
content of 65.4%. No plasmids were detected. The strain
1C2-21 chromosome contained 3,942 protein-coding
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Table 1. Genome features of Pseudarthrobacter sp. strain
1C2-21.

Genome features Chromosome
Genome size (bp) 4,265,009
G + C content (%) 65.4
Protein-coding genes (CDSs) 3,942
Number of rRNAs 12
Number of tRNAs 51
ncRNAs 3
Number of pseudogenes 28
Plasmids 0
Accession number (Genbank) CP139145

sequences, 12 rRNA genes and 51 tRNA genes (Table 1).
The OrthoANI values, calculated using the OrthoANI
algorithm version v0.93.1 [8], between the genome
sequences of the P. sulfonivorans type strain and the
1C2-21 were found to be 87.33% (Fig. 1). The genome of
strain IC2-21 contained genes (pcaG and clcA) associated
with the synthesis of protocatechuate 3,4-dioxygenase,
which catalyzes the ring cleavage step in the breakdown
of aromatic compounds [9], and genes related to the 3-
oxoadipate CoA-transferase subunit (pcal and pcad),
catechol-2,3-dioxygenase (catE), and the 1,2-phenylacetyl-
CoA epoxidase subunit (paad). Additionally, the genome
of strain IC2-21 contained genes similar to those encod-
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——  GCF 000022025.1 ASM2202v1 P. chlorophenolicus
GCF 004358765.1 ASM435876v1 A. nitrophenolicus
GCF 006494475.1 ASM649447v1 P. phenanthrenivorans
GCF 013314975.1 ASM1331497v1 P. oxydans
L GCF 030323865.1 ASM3032386v1 P. defluvii

GCF 009911795.1 ASM991179v1 P. psychrotolerans

GCF 014712225.1 ASM1471222v1 P. sulfonivorans

GCF 001375615.1 Paenarthrobacter nitroguajacolicus

ing flavoprotein reductase. These included rutF, which
encodes FMN reductase (a flavin reductase domain
protein that binds to FMN); namA, which encodes
NADPH dehydrogenase (also known as NADH flavin
oxidoreductase); and fprA, which encodes NADPH-
ferredoxin reductase. Flavoprotein reductase catalyzes
the addition of two molecular oxygen atoms to the adja-
cent carbons of the aromatic ring, facilitating ring acti-
vation and subsequent oxidation [10], thereby potentially
contributing to ring opening.

Overall, sequencing analysis of the IC2-21 genome
revealed that it possessed several genes involved in ring
cleavage during the degradation of aromatic compounds.
Therefore, this strain shows in the potential for use in
bioremediation of fluquinconazole-contaminated soils.
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Fig. 1. Genetic similarity test of Pseudarthrobacter sp. 1C2-21. Unweighted Pair Group Method with Arithmeti Mean (UPGMA)
tree and heatmap generated with OrthoANI values calculated from Orthologous Average Identity Tool (OAT) software. The scale

bar indicates 2% sequence divergence.
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Nucleotide Sequence Accession Number

The whole genome sequence of strain 1C2-21 described in this
study has been deposited in the NCBI database under accession num-
ber CP139145. The strain was deposited to the Korean Agricultural
Culture Collection under accession number KACC 81278BP.
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