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Marivivens sp. JLT3646 (CGMCC 1.15778), belonging to the phylum Alphaproteobacteria, was isolated from sea-
water, Kueishan Islet, offshore northeast of Taiwan. Here, we present the complete genome sequence of
Marivivens sp. JLT3646, which contains a circular 2,978,145 bp chromosome with 56.2% G + C content, and
one circular plasmid which is 169,066 bp in length. The genome data suggested that Marivivens sp. JLT3646
has the potential to degrade aromatic monomers, whichmight provide insight into biotechnological applications
and facilitate the investigation of environmental bioremediation.

© 2017 Elsevier B.V. All rights reserved.
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1. Introduction

Aromatic compounds arewidely found in the environment as compo-
nents of plantmaterials and as anthropogenic pollutants, and their degra-
dation by bacteria has tremendous practical significance (Harwood and
Parales, 1996; Gulvik and Buchan, 2013). Benzoate and p-
hydroxybenzoate are common lignin-derived phenolic compounds
(Feng et al., 2016). Benzoate produced from the degradative pathways
of various aromatic chemicals is generally recognized as a pollutant
(Kim et al., 2002) and found in food and dye processing effluents (Oie
et al., 2007).Many attempts have beenmade to isolate bacteria degrading
aromatic compounds and investigate the degradation mechanisms (Ren
et al., 2016). The β-ketoadipate pathway is a chromosomally encoded
convergent pathway for aromatic compound degradation (Harwood
and Parales, 1996; MacLean et al., 2006) and its protocatechuate branch,
in coastalmarine environments, may be used to degrade aromaticmono-
mers that arise during the decayof lignin andother vascular plant compo-
nents (e.g., vanillate, coumarate, cinnamate, ferulate, benzoate, and p-
hydroxybenzoate) (Buchan et al., 2000). Here, we present the complete
genome ofMarivivens sp. JLT3646, which harbors genetic potential to uti-
lize benzoate or p-hydroxybenzoate.

2. Data description

Strain JLT3646 was isolated from the surface water, Kueishan Islet,
offshore northeast of Taiwan. It was an aerobic,motile, non-sporulating,
plete genome sequence of M
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short rods-shaped and colorless, Gram-negative bacterium (Table 1).
The 16S rRNA gene in strain JLT3646 showed 99.8% sequence similarity
with that in Marivivens donghaensis AM-4T (Park et al., 2016).

Marivivens sp. JLT3646 was cultured with 2216E agar (Hopebio,
China) and incubated at 28 °C. Genomic DNA was extracted with the
TIANamp Bacteria DNA Kit (Tiangen Biotech, China) in accordance
with the manufacturer's recommendations. DNA quantity and quality
were determined by Agilent 2100 Bioanalyzer (Agilent Technologies,
USA). The whole genome of JLT3646 was sequenced using PacBio RS II
sequencing technology (Pacific Biosciences, USA). A total of 99,956
reads with the mean read length of 12,910 bp were generated. The
reads were de novo assembled into the complete genome of strain
JLT3646 using the HGAP pipeline of the SMRT Analysis v2.3.0 (Chin et
al., 2013), resulting in 2 contigs with 430-fold average coverage. Gene
annotationwas performed using the NCBI Prokaryotic GenomeAnnota-
tion Pipeline (Pruitt et al., 2012). As shown in Fig. 1, the complete ge-
nome was comprised of one circular chromosome of 2,978,145 bp
with a G + C content of 56.2%, and one plasmid of 169,066 bp with
52.8% G + C content. A total of 3150 genes were predicted and 3045
of them were protein-coding sequences (Table 2). Each gene was func-
tionally assigned to a category using the Non-Redundant Protein Data-
base (Tatusov et al., 2000). A total of 9 rRNAs, 50 tRNAs, 3 other RNAs
and 43 pseudo genes were found in the genome (Table 2).

Marivivens sp. JLT3646 possessed the complete repertoire of genes
encoding for enzymes involved in protocatechuate branch of the β-
ketoadipate pathway. These genes encode enzymes including
protocatechuate 3,4-dioxygenase (the key enzyme cleaving the aromat-
ic ring of protocatechuate) (pcaGH, BSK21_00725, BSK21_00720), 3-
carboxy-cis-cis-muconate cycloisomerase (pcaB, BSK21_00735), γ-
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Table 1
General features ofMarivivens sp. JLT3646 andMIxSmandatory information (Yilmaz et al.,
2011).

Items Description

General features
Classification Domain Bacteria

Order Rhodobacetrales
Family Rhodobacteraceae

Particle shape Short rods
Gram stain Negative
Pigmentation Colorless
Temperature 4–40 °C
Salinity 0.5–9%
pH range 5–9
Motility Motile
MIxS data
Submitted_to_insdc CP018572; CP018573 (GenBank)
Investigation_type Bacteria
Project_name Marivivens sp. JLT3646 genome sequencing and assembly
Geo_loc_name Kueishantao Islet, Taiwan, China
Lat_lon 24°50′ N, 121°57′ E
Depth 5 m
Collection_date 2015-05-27
Env_biome Surface water (ENVO:00002042)
Env_feature Coastal water body (ENVO: 02000049)
Env_ material Sea water (ENVO: 00002149)
Env_package Missing
Source_mat_id CGMCC 1.15778
Biotic_relationship Free living
Trophic_level Chemoorganotroph
Rel_to_oxygen Aerobic
Number of contigs 2
Seq_meth Pacific Biosciences RS II
Assembly method SMRT Analysis v 2.3.0
Finishing_strategy 430x, complete
Annot_source NCBI

Table 2
Genome statistics ofMarivivens sp. JTL3646.

Characteristics Chromosome Plasmid

Assembly size (bp) 2,978,145 169,066
G + C content (%) 56.2 52.8
Genes 2989 161
Protein-coding genes 2889 156
rRNA genes 3, 3, 3 (5S, 16S, 23S) 0
tRNA genes 50 0
ncRNA genes 3 0
Pseudo genes 38 5
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carboxymuconolactone decarboxylase (pcaC, BSK21_15695), 3-
oxoadipate enol-lactonase (pcaD, BSK21_00710, BSK21_12240), β-
ketoadipate succinyl-CoA transferase (pcaIJ, BSK21_11870,
Fig. 1. Circular genomemap ofMarivivens sp. Strain JLT3646. The scales indicated the location in
the GCskew (G-C/G+C). The valuewas plotted as the deviation from the average GC skewof th
tRNA/rRNA. Circle (4, 5, 6, 7, 8, 9) illustrated the CDSs, colored according to GO (4, 5), KEGG (6, 7
strands. Circle (10, 11) indicatedm4C andm6A sites in CDS/rRNA/tRNA, 10was backward stran
regions.
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BSK21_11875) and acetyl-CoA acetyltransferase (pcaF, BSK21_01795,
BSK21_04065, BSK21_05865, BSK21_09265, BSK21_13160). In addition,
designated pobA gene (BSK21_00705), coding for the enzyme catalyz-
ing the conversion of 4-hydroxybenzoate to protocatechuate, and
pcaQ gene (BSK21_00700), a LysR transcriptional regulator, were local-
ized on the bacterial chromosome. The presence of associated genes of
the β-ketoadipate pathway inMarivivens sp. JLT3646 showed its poten-
tial to utilize aromatic compounds including benzoate and p-
hydroxybenzoate.

To our knowledge, this study represents the first genome informa-
tion ofMarivivens genus, which provides genetic information for micro-
bial aromatic compounds metabolism and hints at the potential
application of this strain in bioremediation processes.
3. Nucleotide sequence and strain accession numbers

The complete genome sequence of Marivivens sp. JLT3646 has
been deposited at Genbank under the accession numbers of
CP018572 and CP018573 for chromosome and plasmid, respectively.
The strain is available from the Chinese General Microbiological Cul-
ture Collection Center with the preservation number CGMCC
1.15778.
Mbp, starting with the initial coding region. From the innermost circles, circle (1) showed
e entire sequence. Circle (2) GC content, plotted using a slidingwindow. Circle (3) denoted
), COG (8, 9) function categories, 4, 6 and 8were backward strands, 5, 7 and 9were forward
d, 11was forward strand. Circle (12) demonstratedm4C andm6A sites in the intergenomic

arivivens sp. JLT3646, a potential aromatic compound degrader, Mar.

http://dx.doi.org/10.1016/j.margen.2017.06.002


3X. Chen et al. / Marine Genomics xxx (2017) xxx–xxx
Acknowledgments

This work was supported by the National Key Basic Research Pro-
gram of China (2016YFA0601100), the National Natural Science Foun-
dation of China project (41276131) and the MEL funding (MELRI1604).

References

Buchan, A., Collier, L.S., Neidle, E.L., Moran, M.A., 2000. Key aromatic-ring-cleaving en-
zyme, protocatechuate 3,4-dioxygenase, in the ecologically important marine
Roseobacter lineage. Appl. Environ. Microbiol. 66, 4662–4672.

Chin, C.S., Alexander, D.H., Marks, P., Klammer, A.A., Drake, J., Heiner, C., Clum, A.,
Copeland, A., Huddleston, J., Eichler, E.E., 2013. Nonhybrid, finishedmicrobial genome
assemblies from long-read SMRT sequencing data. Nat. Methods 10, 563–569.

Feng, J., Jiang, J., Yang, Z., Su, Q., Wang, K., Xu, J., 2016. Characterization of depolymerized
lignin and renewable phenolic compounds from liquefied waste biomass. RSC Adv. 6,
95698–95707.

Gulvik, C.A., Buchan, A., 2013. Simultaneous catabolism of plant-derived aromatic com-
pounds results in enhanced growth for members of the Roseobacter lineage. Appl.
Environ. Microbiol. 79 (12), 3716–3723.

Harwood, C.S., Parales, R.E., 1996. The β-ketoadipate pathway and the biology of self-
identity. Annu. Rev. Microbiol. 50, 553–590.
Please cite this article as: Chen, X., et al., Complete genome sequence of M
Genomics (2017), http://dx.doi.org/10.1016/j.margen.2017.06.002
Kim, J.H., Jeong, W.H., Karegoudar, T.B., Chi, K.K., 2002. Stable degradation of benzoate by
Klebsiella oxytoca C302 immobilized in alginate and polyurethane. Biotechnol.
Bioprocess Eng. 7, 347–351.

MacLean, A.M., MacPherson, G., Aneja, P., Finan, T.M., 2006. Characterization of the beta-
ketoadipate pathway in Sinorhizobium meliloti. Appl. Environ. Microbiol. 72 (8),
5403–5413.

Oie, C.S.I., Albaugh, C.E., Peyton, B.M., 2007. Benzoate and salicylate degradation by
Halomonas campisalis, an alkaliphilic and moderately halophilic microorganism.
Water Res. 41, 1235–1242.

Park, S., Kim, S., Jung, Y.T., Yoon, J.H., 2016.Marivivens donghaensis gen. nov., sp. nov., iso-
lated from seawater. Int. J. Syst. Evol. Micr. 66, 666–672.

Pruitt, K.D., Tatusova, T., Brown, G.R., Maglott, D.R., 2012. NCBI reference sequences
(RefSeq): current status, new features and genome annotation policy. Nucleic Acids
Res. 40, D130–D135.

Ren, L., Jia, Y., Ruth, N., Zhao, B., Yan, Y., 2016. Complete genome sequence of an aromatic
compound degrader Arthrobacter sp. YC-RL1. J. Biotechnol. 219, 34–35.

Tatusov, R.L., Galperin, M.Y., Natale, D.A., Koonin, E.V., 2000. The COG database: a tool for
genome-scale analysis of protein functions and evolution. Nucleic Acids Res. 28,
33–36.

Yilmaz, P., Kottmann, R., Field, D., Knight, R., Cole, J.R., Amaral-Zettler, L., et al., 2011. Min-
imum information about a marker gene sequence (MIMARKS) and minimum infor-
mation about any (x) sequence (MIxS) specifications. Nat. Biotechnol. 29, 415–420.
arivivens sp. JLT3646, a potential aromatic compound degrader, Mar.

http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0005
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0005
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0005
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0010
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0010
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0015
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0015
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0015
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0020
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0020
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0020
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0025
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0025
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0030
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0030
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0030
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0035
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0035
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0035
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0040
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0040
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0040
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0045
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0045
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0050
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0050
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0050
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0055
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0055
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0060
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0060
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0060
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0065
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0065
http://refhub.elsevier.com/S1874-7787(17)30123-X/rf0065
http://dx.doi.org/10.1016/j.margen.2017.06.002

	Complete genome sequence of Marivivens sp. JLT3646, a potential aromatic compound degrader
	1. Introduction
	2. Data description
	3. Nucleotide sequence and strain accession numbers
	Acknowledgments
	References


