BRAZILIAN JOURNAL OF MICROBIOLOGY 47 (2016)783-784

BRAZILIAN JOURNAL OF [VIICROBIOLOGY

BRAZILIAN
JOURNALOF |
MICROBIOLOGY

http://www.bjmicrobiol.com.br/

Short communication

Draft genome sequence of Bradyrhizobium
sp. strain BR 3262, an effective microsymbiont
recommended for cowpea inoculation in Brazil

J CrossMark

Jean Luiz Simées-Aratijo®, Jakson Leite®, Luc Felicianus Marie Rouws®,
Samuel Ribeiro Passos®, Gustavo Ribeiro Xavier®, Norma Gouvéa Rumjanek?,
Jerri Edson Zilli%*

@ Embrapa Agrobiologia, Seropédica, RJ, Rio de Janeiro, Brazil

® Universidade Federal Rural do Rio de Janeiro, Departamento de Solos, Seropédica, Rio de Janeiro, Brazil
¢ Universidade Federal Rural do Rio de Janeiro, Departamento de Ciéncias Ambientais, Seropédica, Rio de Janeiro, Brazil

ARTICLE INFO ABSTRACT

Article history:

Received 5 February 2016
Accepted 17 March 2016
Available online 1 April 2016

Associate Editor: John McCulloch

Keywords:

Atlantic forest area
Biological nitrogen fixation
Next generation sequencing
Nodulation

The strain BR 3262 was isolated from nodule of cowpea (Vigna unguiculata L. Walp) growing
in soil of the Atlantic Forest area in Brazil and it is reported as an efficient nitrogen fixing
bacterium associated to cowpea. Firstly, this strain was assigned as Bradyrhizobium elkanii,
however, recently a more detailed genetic and molecular characterization has indicated it
could be a Bradyrhizobium pachyrhizi species. We report here the draft genome sequence of
B. pachyrhizi strain BR 3262, an elite bacterium used as inoculant for cowpea. The whole
genome with 116 scaffolds, 8,965,178 bp and 63.8% of C+G content for BR 3262 was obtained
using Illumina MiSeq sequencing technology. Annotation was added by the RAST prokaryo-
tic genome annotation service and shown 8369 coding sequences, 52 RNAs genes, classified
in 504 subsystems.
Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Microbiologia.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

Introduction

strains for cowpea inoculation in Brazil and it was assigned
as Bradyrhizobium member.> The strain was isolated from
nodules of cowpea in the Atlantic Forest area in Brazil,

Cowpea (Vigna unguiculata L. Walp) is a leguminous species
able to nodulate and fix nitrogen with various rhizobium
species in different continents.'™ Besides that, it is an impor-
tant protein source for peoples’ nutrition and its cultivation
is increasing in Brazil, being the cerrado biome the new
agricultural frontier. BR 3262 is on the list of recommended
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it has the capacity to compete with indigenous rhizobia
for nodule occupancy, and it has been reported as an effi-
cient cowpea-associated nitrogen fixer, especially in the
cerrado region.*>® Here, we report on the draft genome
sequence of strain BR 3262, an effective cowpea microsym-
biont.

1517-8382/Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Microbiologia. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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After growing in YMA culture medium the BR3262 bacte-
rial genomic DNA was extracted and purified according to a
previously described protocol.” The sequencing reaction using
a 2 x 50bp paired-end library construction on the Ilumina®
MiSeq platform (Macrogen, Korea) yielded a total of 9,632,860
reads and 972,918,860 bases, which corresponds to approxi-
mately 108 x genome coverage. The reads were trimmed using
the FASTX-Toolkit and only the bases with quality above 20
(Q20) were used for assembly. The ABySS software version
1.9.0% was used for de novo assembly and contigs shorter than
200 bp were eliminated.

Annotation and identification of metabolic pathways
encoded on the draft genome was carried out using the RAST
server version 2.0.° In addition, the NCBI Prokaryotic Genome
Annotation Pipeline (http://www.ncbi.nlm.nih.gov/genomes/
static/Pipeline.html) was used for annotation refinement and
registration of the genome at the International Nucleotide
Sequence Database Collaboration (GenBank, USA).

The de novo genome assembly of strain BR 3262 resulted
in 116 scaffolds with a genome size of 8,965,178 bp and G+C
content of 63.8%. A total of 8369 protein-coding sequences
(CDSs) were identified by using RAST annotation distributed
in 504 subsystems, as well as 52 copies of RNA: 1 rRNA, 50
tRNAs and 1 ncRNA. The BR 3262 overall nitrogen metabolism
requires 71 genes divided in several subcategories, with 20
genes involved in nitrogen fixation, 20 genes related to nitrate
and nitrite ammonification and 20 genes associated with
ammonia assimilation. Genes involved in denitrification were
not found. A large number of CDSs encoding proteins of mem-
brane transport systems (360 genes) and stress response (209
genes) were observed, including 40 CDSs for the type II secre-
tion system and 177 for ABC transporters, 30 genes for osmotic
stress response, 110 genes involved in oxidative stress, and 19
genes encoding heat shock proteins. The great gene diversity
can be an evolutionary strategy of strain BR 3262 to interact
with legumes and fix nitrogen under a variety of environmen-
tal conditions. However, further studies on BR 3262 genome
are required for functional characterization of genes and the
molecular mechanisms underlying the bacterium ability to
nodulate and fix nitrogen in symbiosis.

This whole genome sequence has been deposited in
DDBJ/ENA/GenBank under the accession no. LJYE00000000.1,
the version described in this paper is the first version.
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