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Abstract

This study reports the complete genome sequencing of Niallia taxii strain S2, which was isolated
from contaminated soil in Algeria using phenol as a sole carbon source. The genome assembly
consists of 22 scaffolds/contigs with a total length of 5,606,246 bp and an average G + C content of
38.43%. The genome annotation was conducted using the NCBI Prokaryotic Genome Annotation
Pipeline, RAST server with SEED database, Gene Ontology (GO), Kyoto Encyclopedia of Genes and
Genomes (KEGG), and Clusters of Orthologous Groups (KOG) databases. The genome of strain S2
contains more than 20 hydroxylase genes related to catalyzing the oxidation of various organic
compounds, such as phenolic compounds. As a result of this study, we gain insight into the
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biodegradation of phenol from the environment, which will be key to the bioremediation of
xenobiotics from the environment.
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Body :

A wide range of industries use phenolic compounds, that are synthesized, such as dyes, drugs,
pesticides, herbicides, insecticides, explosives, and other chemical processes. The degradation of
phenolic substances is actively carried out by numerous bacterial genera, as shown in a study by
(Deng et al.,2018). Bacilli, among the bacterial genera, are recognized as potential bioremediator
agents capable of breaking down several toxic substances (Arora et al., 2014, Singh et al ., 2008 ,
Liu et al., 2016) . Niallia is a Gram-positive, rod-shaped bacterial genus belonging to the family
Bacillaceae within the order Bacillales. Notably, members of Niallia were formerly classified
under the genus Bacillus. As of May 2021, Niallia comprises a total of five species with validly
published names, as documented in the study by (Gupta et al, 2021). In taxonomic
investigations, this genus, Niallia, was identified as a distinct and monophyletic clade, with no
significant phylogenetic relation to other Bacillus species. In our research, we present the
comprehensive genome sequencing of Niallia taxii strain S2, which was isolated from
contaminated soil in northern Algeria. The isolation was achieved through enrichment
cultivation using phenol as the sole carbon source. Furthermore, a time-course experiment
demonstrated the strain's ability to thrive in a liquid medium with various concentrations of
phenol as the sole carbon and energy source and to use other phenolic compounds as substrate
(including o-crésol , m- crésol , p-crésol , 3,4- DMP, Ethylbenzéne ,benzene, toluene, and
Xyléne) (Djamila et al ., 2022 ). A commercial DNA isolation kit was employed to extract
genomic DNA (Pure link kit, thermo Fisher Scientific), and the sequencing was performed using
the Illumina HiSeq 2000 platform by Novogene Bioinformatics Technology. The assembly of
reads and the initial results were obtained using the SMRT Link (Ardui et al., 2018, Reiner et
al., 2018) utilizing a whole-genome shotgun (WGS) approach. The assembly of sequences was
performed using SOAP denovo (version 2.0) (Li et al.,2008, 2010), SPAdes ( Bankevich et al.,
2012), ABySS software (Simpson et al., 2009), and CISA software (Lin et al., 2013) . The total
sequence length has been counted to be 5,606,246 bp consisting of 22 scaffolds/contigs, a contig
N50 of 601,385 and a contig N90 of 238,245. The genome size of Niallia taxi strain S2 was
found to be 5,606,246 bp with an average G+C content of 38.43%. Table 1 displays the

obtained results.
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Table 1 : whole genome statistics

Feature type Value
Genome Size(bp) 5,606,246
Gene Number 5,8
Gene Length 4,743,615
G+C Content (%) 38.43
% of Genome(Genes) 84.61
Gene Average Length 818
Nbre of cotings 22
Genome accession number JAPEVP000000000

The protein sequences were aligned with the corresponding genome sequences using BLAST,
and then GeneWise was used to predict gene structure based on reliable alignments (evalue < le-
5). Then, the coding genes were predicted by Augustus (version 2.7) (Stank et al.,2008) with
homologous evidence. The analysis revealed that there were 5800 predicted coding genes, with a
total length of all the coding genes was 4,743,615bp and an average length of the coding genes
was 818 bp. Approximately 84.61% of the total genome length consisted of coding regions. The
genome annotation was conducted using NCBI Prokaryotic Genome Annotation Pipeline , and
additional functions of the predicted genes were conducted by RAST server with SEED database
, Gene Ontology (GO), Kyoto Encyclopedia of Genes and Genomes (KEGG) and Clusters of
Orthologous Groups (KOG) databases.

Based on RAST annotation of the draft complete genome, coding sequences were grouped into
311 subsystems. A total of 336 coding sequences were found in the subsystem of Carbohydrates,
followed by 328 sequences in the subsystem of Amino Acids and Derivatives, and 9 genes
involved in aromatic compound metabolism, including (quinate and benzoate degradation,

salicylate and gentisate catabolism.

Subsystem Coverage Subsystem Category Distribution Subsystem Feature Counts

@M Cofactors, Vitamins, Prosthetic Groups, Pigments (138)
@m Cell Wall and Capsule (46)

2% @M Virulence, Disease and Defense (54)
@m Potassium metabolism (9)
@M Photosynthesis (0)
@u Miscellaneous (20)
@M Phages, Prophages, Transposable elements, Plasmids (4)
@™ Membrane Transport (43)
@m Iron acquisition and metabolism (28)
@ RNA Metabolism (58)
@M Nucleosides and Nucleotides (127)
@m Protein Metabolism (185)
@M Cell Division and Cell Cycle (7)

.. @ Motility and Chemotaxis (46)
\ @ M| Regulation and Cell signaling (30)

8% @ Secondary Metabolism (5)
@ DNA Metabolism (83)
@M Fatty Acids, Lipids, and Isoprenoids (36)
@M Nitrogen Metabolism (21)
@m Dormancy and Sporulation (41)
@M Respiration (50)
@m Stress Response (63)
@ Metabolism of Aromatic Compounds (9)
@ Amino Acids and Derivatives (328)
@  Sulfur Metabolism (15)
@ = Phosphorus Metabolism (30)
@m Carbohydrates (336)

aromatic amino acid catabolism and gentisate degradation).( figure 1)
Figure 1: Subsystem category distribution for Niallia taxii Strain S2 was annotated using
the RAST server
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The bacteria that degrade phenol under aerobic conditions have enzymatic systems that allow
them to respond to contamination. Among these enzymes, there are phenol hydroxylases (PH),
which are involved in the initial attack of phenols. They catalyze phenol into catechol. Bacterial
PHs belong to two distinct enzyme families:multicomponent hydroxylases (mPH) and single
component hydroxylases (sPH) (Shingler, 2003). The genome of strain S2 contains more than
20 hydroxylase genes related to catalyzing the oxidation of various organic compounds, such as
phenolic compounds such as phenol, toluene, p-cresol, 4 hydroxybenzoate, phenylacetate,
naphthalene, and benzoate. Niallia taxii strain S2 genome information will provide insight into
the biodegradation of phenol, which will be important in the bioremediation of xenobiotic

substances from the environment.

Niallia taxii strain S2's entire genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession JAPEVP000000000. The version described in this
paper’s version JAPEVP010000000

under BioProject number PRINA846062 and BioSample number SAMN28867505.
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