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Complete genome sequences of Azoarcus sp. TSPY31 and TSNA42
potentially having biosynthetic ability to produce indigo
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Azoarcus are known to contain bacterial strains usually found
in contaminated areas. Two strains of Azoarcus sp., TSPY31
and TSNA42, were isolated from oil-contaminated marine tidal
flats, and their genomic structures were analyzed. The genomes
of both TSPY31 and TSNA42 were composed of a single
complete chromosome of 4,572,082 bp (G + C content: 63.2%)
and 4,886,934 bp (G + C content: 62.8%), respectively. Both
genomes were found to contain two copies of styrene mono-
oxygenases that are predicted to be responsible for converting
indole to indigo.
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Two strains of Azoarcus sp., TSPY31 and TSNA42, were
isolated from oil-contaminated tidal flats around city of Taean
in western South Korea, and their genomic structures were
analyzed to examine their biosynthesis potential. The samples
collected were subjected to cultural enrichment method on the
minimal medium containing polycyclic aromatic hydrocarbons
(PAHSs). The PAH-degrading strains could be isolated by sub-

limation test in which PAHs was supplied as a vapor (Kwon e?
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al.,2015). The PAH-degrading strains also degraded the indole,
an aromatic compound, and then converted it into indigo
through a spontaneous oxidation reaction (Dagher et al., 1997).
Therefore, we expected these strains to potentially contain
bioconversion activity producing indigo. Indigo, a raw material
for blue dye, can be produced from indole via an intermediate,
indoxyl, by the activity of various oxygenases commonly
found in microorganisms (Kim et al., 2003; Han et al., 2008).

The extracted DNA samples of the two strains were used to
construct the whole-genome libraries using SMRTbell™ template
prep kit, and the sequencing was performed on a PacBio RSII
platform (Pacific Biosciences; Pearson ef al., 2006). The subreads
obtained were de novo assembled using Hierarchical Genome
Assembly Process (HGAP, Version 2.3) workflow and the
draft assemblies were polished using Quiver (Chin et al., 2013).
Our sequencing run produced approximately 53X genomic
coverage, yielding 150,007,652 bp high-quality sequence. Since
bacterial genomes are typically circular, all contigs were checked
using MUMmer 3.5 (Kurtz et al., 2004) and one of the self-
similar ends was trimmed for manual genome closure. Genome
annotation was performed using NCBI’s Prokaryotic Genome
Annotation Pipeline (PGAP).

Azoarcus sp. TSPY31 genome contained only a single
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Fig. 1. Neighbor-joining tree reconstructed using MEGA v7 to identify the phylogenetic placement of Azoarcus sp. TSPY31 and TSNA42.

Table 1. General feature of Azoarcus sp. TSPY31 and TSNA42

Genome feature Value
TSPY31  TSNA42
Genome size (bp) 4,572,082 4,886,934
No. of contig 1 1
GC content (%) 63.2 62.8
Genes 4,182 4,449
Protein coding genes 4,230 4,516
rRNA 12 12
tRNA 58 58
Protein coding genes with function prediction 3,557 3,747
Pseudo genes 49 44

chromosome of 4,572,082 bp with G + C content of 63.2%. A
total of 4,230 protein coding genes were predicted to exist in
the genome, 3,557 genes of which were completely annotated.
In addition, 12 rRNA and 58 tRNA were discovered. Azoarcus
sp. TSNA42 genome also consisted of a similar-sized single
chromosome (4,886,934 bp with G + C content of 62.8%). Our
analysis annotated 12 rRNAs, 58 tRNAs and 3,747 functional
protein-coding genes (out of 4,516 predicted genes) from this
strain.

Both strains were identified to be highly similar in genomic
structure (Fig. 1) and to contain various oxygenases potentially

responsible for the bioconversion of indole to indigo. In both
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strains, there were two copies of an oxygenase gene highly similar
to styrene monooxygenase (SMO, accession no. ABX24519)
derived from Pseudomonas putida that is already well known
to play arole in indigo synthesis (O’Connor et al., 1997; Cheng
etal., 2016).

Nucleotide sequence accession number

The complete genome sequences of Azoarcus sp. TSPY31
and TSNA42 were deposited in NCBI GenBank under the
accession numbers of CP022187 and CP022188, respectively.
Both strains are available from the Korean Culture Center of
Microorganisms with the accession number of KCCM 11873P
and KCCM11872P, respectively.
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