
Draft Genome Sequence and Annotation of Paracoccus
versutus MAL 1HM19, a Nitrate-Reducing, Sulfide-Oxidizing
Bacterium

Wannapawn Watsuntorn,a,b Thammaporn Kojonna,a,c Eldon R. Rene,d Piet N. L. Lens,d Warawut Chulalaksananukula,b

aDepartment of Botany, Faculty of Science, Chulalongkorn University, Bangkok, Thailand
bBiofuels by Biocatalysts Research Unit, Faculty of Science, Chulalongkorn University, Bangkok, Thailand
cCenter of Excellence in Environment and Plant Physiology, Faculty of Science, Chulalongkorn University, Bangkok, Thailand
dUNESCO-IHE Institute of Water Education, Delft, The Netherlands

ABSTRACT Paracoccus versutus MAL 1HM19 is a mixotrophic nitrate-reducing sulfide-
oxidizing bacterium which plays a crucial role in hydrogen sulfide (H2S) and nitrate
(NO3

�) removal. In this study, we report the draft genome sequence of P. versutus
MAL 1HM19.

The genus Paracoccus, phylogenetically classified in the class Alphaproteobacteria,
comprises Gram-negative, nonmotile bacteria which belong to the facultative

chemolithotrophic sulfide-oxidizing bacteria (1). They have been isolated from many
sources, including bioreactors, sludge, aerobic granules, sediments, and water from hot
springs (2–8). Recently, Paracoccus versutus MAL 1HM19, isolated from the Mae Um
Long Luang hot spring (Thailand), was reported for its unique ability to simultaneously
convert H2S and NO3

� to sulfate (SO4
2–) and dinitrogen (N2) via the H2S oxidation and

NO3
� reduction pathways (8), respectively.

The P. versutus strain MAL 1HM19 was cultured in modified Coleville synthetic brine
(mCSB) under the following conditions: temperature, 35°C; pH 7.0; and incubation time,
72 h. Then, the genomic DNA of P. versutus MAL 1HM19 was extracted using the
DNeasy PowerSoil pro kit (Qiagen, Germany). The quality and quantity of the DNA were
tested, and the DNA was sequenced using an Illumina HiSeq 4000 instrument by CD
Genomics (NY, USA), according to Mira et al. (9). As a first step, the purified DNA
samples were sheared into smaller fragments with the desired sizes using an E210
ultrasonicator (Covaris, Inc., USA). Thereafter, DNA fragments of �500 bp were selected
to prepare the library for paired-end (PE) sequencing. The specific oligonucleotides
(80-mer Illumina adapters) were ligated with both ends of the DNA fragments using the
TA Cloning method. Finally, the qualified library was submitted for sequencing using an
Illumina HiSeq 4000 instrument with a 2 � 150-bp PE sequencing configuration. The
generated data were used for the downstream bioinformatics analysis. Raw reads
(4,335,411 reads) generated on the sequencing platform were filtered and checked for
quality using the DynamicTrim and LengthSort Perl scripts in the SolexaQA suite (9).
The clean reads (3,863,478 reads) were mapped with the reference genome (P. versutus
DSM 582) using the Burrows-Wheeler Aligner (BWA) software (10). The Q20 and Q30
statistics of the clean reads in all samples exceeded 93.41% and 85.18%, respectively.
Clean data were assembled using SOAPdenovo version 2.04 (11). For all software
programs used in this study, the default parameters were used, unless otherwise noted.
The genome was annotated based on the NCBI Prokaryotic Genome Annotation
Pipeline (12).

The genome of P. versutus MAL 1HM19 was composed of 5,427,451 bp, with a
67.60% GC content distributed in 245 contigs, providing 207� average genome
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coverage; 88.76% of the genome was covered, and 5,204 candidate genes were found
in this microorganism. Among the 5,464 predicted genes, 5,404 genes were identified
as protein-coding genes (CDSs), while 3.7% of the total genes were predicted to be
pseudogenes. Moreover, the genome also contained 53 RNA genes (5S, 16S, and 23S
rRNAs) and 54 tRNA genes. The N50 and L50 values were 65,835 bp and 26, respectively,
while the largest contig from the draft genome sequence was 279,639 bp long.

Data availability. The draft genome sequence of P. versutus MAL 1HM19 has been

deposited in GenBank under the accession number QPML00000000 and BioProject
number PRJNA482279. The raw sequencing reads have been deposited in the NCBI
Sequence Read Archive (SRA) under the accession number SRR10902179.
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