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Abstract

Paracoccus sp. MKUI, a novel dimethylformamide degrading bacterial strain was originally isolated
from an industrial effluent, Tirupur region, Tamil Nadu, India. Here, we report the draft genome
sequence of Paracoccus sp. MKUI, which could provide the genetic insights on its evolution and
application of this versatile bacterium for effective degradation of xenobiotics and thus in

bioremediation.
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Introduction

Paracoccus is a gram negative coccoid bacterium,
which comprises a wide number of species and comes
under Rhodobacteraceae family. Paracoccus species
exhibit profound genomic divergence and appear to
exist as evolutionary continuum. Members of this
genera are versatile exhibiting a tremendous range of
metabolic flexibility, utilizing a variety of organic
compounds including  potentially = hazardous
pollutants (1) such as N,N-dimethylformamide (2),

pyridine 3), chloroacetamides 4),
N-methylpyrrolidone (5) and known for its
adaptation to the prevailing environmental

conditions. These physiological characteristics make it
as the suitable bacteria for biodegradation of
recalcitrant compounds. Many studies on the
attributes of multifaceted Paracoccus towards
utilization of various compounds are underway and
continued to be an emerging area of interest in
bioremediation.

Previously, we isolated a dimethylformamide
(DMF) degrading Paracoccus sp. MKU1 from the
textile industrial effluent near Tirupur, Tamil Nadu,
India (6) and the genome of Paracoccus sp. MKU1 has
been described herein. The genomic DNA was
isolated and the whole genome sequencing was
performed using the MiSeq Illumina sequencing
platform. Paired end reads with the insert size of 300
bp has achieved 100 fold genome coverage with the
Paracoccus sp. MKU1 genome. The raw sequence
reads R1 and R2 of about 1,609,204 reads respectively
generated by Illumina sequencing were merged using
PEAR software tool (7) and the de novo assembly was
done using DNASTAR’s SeqMan Ngen software
(version 12.0). The assembly yielded 242 contigs (N50
contig size, approximately 58 Kb) accounting for a
total length of 5.3 Mbp with the largest and smallest
contigs of about 338,971 bp and 628 bp respectively.
Analysis of Paracoccus sp. MKU1 genome assembly
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showed a size of 5,388,713 bp with a mean GC content
of 66.7%. Gene predictions and annotations were
performed with Rapid Annotation using Subsystem
Technology (RAST) database (8) and NCBI
Prokaryotic Genome Annotation Pipeline (PGAP)
(http:/ /www.ncbinlm.nih.gov/genome/annotation

_prok/process/). Based on RAST results, the draft
genome contains 5318 coding sequences and 493
subsystems. There were 5421 genes, 342 pseudogenes
and 1 CRISPR array annotated from NCBI PGAP.
Three complete 55 rRNA, one partial 16S rRNA and
two partial 235 rRNA encoding regions were
predicted from RNAmmer 1.2 (9). In addition, 47
tRNAs were identified by tRNAscan-SE (10). The
PHAST server (11) predicted five prophage regions
with the sizes of 13 Kbp, 21.7 Kbp, 15.4 Kbp, 9.2 Kbp
and 95.3 Kbp. Panseq tool (12) was used for analysing
the core set and accessory genomic regions. It was
found that some mobile elements, hypothetical
proteins, uncharacterized conserved proteins, ABC
transporter related proteins and some predicted
transcriptional regulators of different families such as
MerR, GntR and Lacl are found as the novel regions in
Paracoccus sp. MKU1 genome while comparing with
other existing genomes of Paracoccus sp. As Paracoccus
sp. is biochemically versatile genus, well known for its
unique nitrate reduction properties and various
metabolisms of utilizing variety of compounds, RAST
functional annotations of Paracoccus sp. MKU1
showed that there are 99 genes involved in nitrogen
metabolism, where 37 genes involved in
denitrification; 206 genes involved in stress responses;
75 genes involved in resistance to antibiotics and toxic
compounds including cobalt, zinc, cadmium, mercury

Subsystem Category Distribution

and chromium (Figure 1). Analysis of genes for
enzymes involved in DMF degradation pathways
showed the presence of methylamine dehydrogenase
and formamidase. Furthermore, there are 115 genes
involved in degradation of various aromatic
compounds, where 29 genes are involved in
peripheral pathways for catabolism of aromatic
compounds and 73 genes are involved in metabolism
of central aromatic intermediates. The genome
analysis showed the presence of genes involved in the
degradation of various xenobiotics namely toluene,
benzoate, p-hydroxy benzoate, aromatic amines,
biphenyls, catechols and chloroaromatic compounds.
In addition, pathways of salicylate and gentisate
catabolism, protocatechuate and catechol branch of
beta-ketoadipate pathways, homogentisate pathways
known to be involved in aromatic hydrocarbons
degradation are also found.

The draft genome of Paracoccus sp. MKU1
provide insights into the genes involved in the
degradation of various xenobiotics, which can further
open up the opportunities for potential exploitation of
the versatile bacterium for bioremediation of
xenobiotic compounds.

Nucleotide sequence accession number

The genome sequence of Paracoccus sp. MKU1
has been deposited at GenBank under the accession
number LLWQO00000000. The version described in this
paper is the first version. DNA sequence raw data has
been uploaded in Sequence Read Archive (SRA) with
the accession number SRX1601982. The Bioproject
designation for this project is PRINA298725.

Subsystem Feature Counts

m Cofactors, Vitamins, Prosthetic Groups, Pigments (364)
@ M Cell Wall and Capsule (94)

@ M Virulence, Disease and Defense (93)

@ Potassium metabelism (19)

@ M Photosynthesis (0)

Miscellaneous (87)

@ m Phages, Prophages, Transposable elements, Plasmids (49)
Membrane Transport (327)

® M Iron acquisition and metabolism (45)
RNA Metabolism (149)

@ M Nucleosides and Nucleotides (126)

@ m Protein Metabolism (258)

@ W Cell Division and Cell Cycle (36)

Motility and Chemotaxis (68)

m Regulation and Cell signaling (93)
Secondary Metabolism (6)

DNA Metabolism (164)

@ M Fatty Acids, Lipids, and Isoprenoids (231)
@ W Nitrogen Metabolism (99)

m Dormancy and Sporulation (1)

@ M Respiration (183)

@ MW Stress Response (206)

Metabolism of Aromatic Compounds (115)
Amino Acids and Derivatives (643)

Sulfur Metabolism (53)

Phosphorus Metabolism (49)
Carbohydrates (665)

FREO®

Figure 1. The overview of subsystem category coverage of Paracoccus sp. MKUI genome based on RAST server.
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