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Abstract

Objectives The data were collected to obtain the complete genome sequence of Pseudarthrobacter sp.
NIBRBAC000502770, isolated from the rhizosphere of Sasamorpha in a heavy metal-contaminated coal mine

in Hongcheon, Republic of Korea. The objective was to explore the strain’s genetic potential for plant growth pro-
motion and heavy metal resistance, particularly arsenate and copper. The aim focused on identifying microbes

that enhance plant growth in metal-tolerant environments and evaluating the strain’s bioremediation and agricultural
uses. This study sought key genes for bioremediation and agricultural applications in contaminated soils, aiding sus-
tainable management and biotechnology.

Data description We report the complete genome sequence of Pseudarthrobacter sp. NIBRBAC000502770, isolated
from a coal mine in Hongcheon, Republic of Korea. The genome contains a chromosome (4,403,796 bp) and a plas-
mid (74,326 bp, named pMK-1) with 286-fold coverage. Genome annotation identified 4,209 genes, including 3,926
protein-coding genes, 51 tRNA genes, and 15 rRNA genes, with a G+ C content of 66.1%. Functional analysis revealed
genes related to plant growth promotion and heavy metal resistance, such as arsenate (arsR, arsC) and copper (copC,
copD) resistance genes. Genes involved in auxin biosynthesis suggest potential agricultural applications. The genome
and plasmid are available in GenBank (CP041198.1, CP014497.1), offering insights into bioremediation and plant
growth in metal-contaminated environments.

Keywords Whole genome sequencing, Pseudarthrobacter sp. NIBRBAC000502770, Heavy metal resistance, De novo
assembly

Objective
Pseudarthrobacter sp. is a Gram-positive, aerobic bacte-
rium predominantly found in soil. This genus was origi-
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promotion based on its known genetic potentiality
of arsenate resistance. The goal was to identify plant-
growth-promoting microorganisms in the rhizosphere
of metal-contaminated area plants such as Sasamorpha
and evaluate their bioremediation and agricultural appli-
cation capability. Furthermore, its capacity to thrive in
extreme environments classifies it as an extremophile,
drawing significant attention for its potential applica-
tions in various conditions. Heavy metal contamination
presents substantial environmental and public health
hazards. Elements like lead, cadmium, mercury, and arse-
nic persist in soils and aquatic systems, leading to pro-
longed ecological toxicity [3]. These pollutants disrupt
ecosystems, impairing plant growth and affecting fauna.
Additionally, they bioaccumulate in the food chain, con-
tributing to severe human health issues, including neu-
rotoxicity, respiratory dysfunction, and developmental
abnormalities [4]. Due to their environmental persistence
and resistance to biodegradation, advanced remediation
technologies are essential for their effective removal or
neutralization [5]. Various methods exist for the removal
of heavy metals from soil, but they are often costly and
labor-intensive [6, 7]. From the perspective of carbon
neutrality and environmental sustainability, biological
control using plants has garnered significant attention
[8, 9]. A biological approach for heavy metal removal is
phytoremediation, which utilizes mechanisms such as
phytovolatilization, phytoextraction, phytodegradation,
and phytostimulation. However, this method has limita-
tions, including its slow process and dependency on soil
conditions and specific heavy metals [10, 11]. Due to
these limitations, the application of phytoremediation
in environments severely contaminated with heavy met-
als requires the adaptability of the plants and the use of
eco-friendly supplements that can promote plant growth
[11-13]. The Pseudarthrobacter sp. NIBRBAC000502770
strain in this study was found to produce the plant
growth-promoting hormone auxin without showing any
plant pathogenicity. Understanding the Plant-Growth-
Promoting (PGP) mechanisms of such strains is critical
for maximizing phytoremediation efficiency. Addition-
ally, genomic resources are vital for elucidating the
mechanisms involved in promoting effective heavy metal
suppression, offering insights into sustainable environ-
mental management and agricultural biotechnology
applications.

Data description

Pseudarthrobacter sp. NIBRBACO000502770, isolated
from a heavy metal-rich coal mine in Hongcheon, Repub-
lic of Korea, was cultivated in tenfold diluted Luria—Ber-
tani medium containing 370 ppm arsenate to grow heavy
metal-resistant bacteria [14] The genome was sequenced
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using Single Molecule Real-Time (SMRT) sequencing
technology, and the sequence reads were assembled de
novo using the SMRT Portal version 2.3 with the HGAP
protocol version 3.0 [15, 16]. The genome consists of a
circular chromosome of 4,403,796 bp and a circular plas-
mid of 74,326 bp, named pMK-1, with an average cover-
age of 286-fold.

Genome annotation was conducted using the Rapid
Annotation Subsystem Technology (RAST) server [17]
and the NCBI Prokaryotic Genome Annotation Pipeline
(PGAP) [18], identified 4,209 total genes, including 3,926
protein-coding genes, 51 tRNA genes, and 15 rRNA
genes, with a G+ C content of 66.1%. The annotated
genome reveals significant features related to heavy metal
resistance and plant growth promotion.

Functional analysis revealed that the genome contains
a complete ars operon (arsABCRH), which includes
several key genes involved in arsenic resistance, such as
arsR (encoding the arsenical resistance operon repres-
sor) and arsC (encoding arsenate reductase). These genes
are essential for detoxifying arsenic, enabling the strain
to survive in high arsenic environments. Additionally, the
genome harbors genes associated with resistance to other
heavy metals, including cadmium, and mercury, indicat-
ing a broad capacity for metal detoxification. The pres-
ence of these genes suggests that the strain has a robust
system for tolerating various toxic metals, which is cru-
cial for its survival in metal-contaminated environments
and supports multiple enzymatic functions.

The presence of genes involved in auxin biosynthesis
was also noted, including indole-3-glycerol phosphate
synthase, which catalyzes a key step in tryptophan bio-
synthesis, a precursor of auxin. Furthermore, the trypto-
phan synthase alpha and beta subunits, essential for the
final steps of the synthesis, were identified. The ability
to synthesize auxin highlights the strain’s potential as a
plant growth-promoting bacterium, particularly in agri-
cultural settings where heavy metal contamination is a
concern.

The genome sequence of Pseudarthrobacter sp. NIBR-
BAC000502770 has been deposited in GenBank under
accession number CP041198.1 and CP014497.1. A circu-
lar map of the genome was generated using the CGView
server [19], providing a visual representation of the
genome structure. This detailed genome data provides
valuable insights into the strain’s genetic makeup, par-
ticularly its mechanisms for heavy metal resistance and
plant growth promotion.

In conclusion, the complete genome sequence of
Pseudarthrobacter sp. NIBRBAC000502770 provides
valuable insights into its heavy metal resistance mecha-
nisms and plant growth-promoting potential, particularly
in contaminated environments. These findings lay the
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Table 1 Overview of data files/data sets
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Label Name of data file/data set File types (file extension) Data repository and identifier (DOI or
accession number)

Datafile 1 Data file 1. Genome features of Pseudarthrobacter ~ MS excel file (xIsx) https.//doi.org/10.6084/m?9.figshare.26968357.v6
sp NIBRBAC000502770 [20]

Datafile2 Data file 2. List of heavy metal resistance gene MS excel file (xIsx) https.//doi.org/10.6084/m?9.figshare.26968360.v.2
contents of isolated Pseudarthrobacter sp. NIBR- [21]
BAC000502770

Datafile 3 Data file 3. List of plant growth promoting activity ~ MS excel file (xIsx) https://doi.org/10.6084/m9.figshare.26968351.v2
gene contents of isolated Pseudarthrobacter sp. [22]
NIBRBAC000502770

Datafile4 Data file 4. Circular map of the Pseudarthrobacter ~ Portable Document Format file (pdf)  https.//doi.org/10.6084/m?9.figshare.26968354.v3
sp. NIBRBAC000502770 [23]

Datafile5 Datafile 5. Auxin production of Pseudarthrobacter ~ Portable Document Format file (pdf)  https.//doi.org/10.6084/m9.figshare.27209952.v1
sp. NIBRBAC000502770 [24]

Dataset 1 Genome assembly of Pseudarthrobacter sp. NIBR-  Fasta file (fna) NCBI Genome assembly

BAC000502770

http.//identifiers.org/insdc.gca:GCA_006517815 [25]

foundation for further studies in bioremediation and sus-
tainable agricultural practices Table 1.

Limitations

Recent studies increasingly highlight the issue of heavy
metal contamination in various environments, par-
ticularly in mining regions where soil and groundwater
are affected by lead, zinc, and cadmium. This study on
Pseudarthrobacter sp. NIBRBAC000502770 offers valu-
able genomic data, but its adaptations to heavy metal-
rich environments remain unverified in other contexts.
Further surveys and comparative genomic studies are
needed to better understand this strain’s environmental
significance in different contaminated areas.
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PGPR  Plant Growth Promoting Rhizobacterium
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