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Draft Genome Sequence of Pseudomonas fluorescens Strain ET76,
Isolated from Rice Rhizosphere in Northwestern Morocco
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Pseudomonas fluorescens ET76 was isolated from rice rhizosphere in northwestern Morocco. Its draft genome was estimated to be
6,681,652 bp with 5,789 coding sequences (CDSs). Genes encoding for type I to VI secretion systems, PvdQ, proteases, siderophores,
hydrogen cyanide synthase, ACC-deaminase, among others, highlight its potential use in biological control of plant pathogens.
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seudomonas fluorescens strain ET76 was isolated from rhizo-

sphere of rice (Oryza sativa L.) in paddies in northwestern
Morocco. ET76 has typical properties of plant growth-promoting
bacteria (PGPB), including the synthesis of ACC-deaminase and
siderophores and the capacity of solubilizing phosphate (about
600 mg L™1), in addition to a strong proteolytic activity in vitro.
The biotechnological properties of ET76 are highlighted by its
antagonist activity to important plant pathogens, including both
bacteria (Pseudomonas savastanoi, Clavibacter michiganensis, Xan-
thomonas campestris var. citri, and Ralstonia solanacearum) and
fungi (Fusarium oxysporum, Phytophthora cactorum, Phytoph-
thora cinnamomi, Botryotinia fuckeliana, Verticillium dahliae, and
Colletotrichum acutatum); therefore, the strain has the potential to
be used as an inoculant (1).

To access the bacterial genome sequence of ET76, total DNA was
extracted using the DNeasy blood and tissue kit (Qiagen) and pro-
cessed on the MiSeq sequencing system (Illumina) at Embrapa Soja,
Londrina, Brazil. Shotgun sequencing generated a genome coverage
of about 19-fold. Sequences were submitted to the Rapid Annotation
using Subsystem Technology (RAST) server (2) and the genome was
estimated to be 6,681,652 bp, assembled in 68 contigs. Annotation in
RAST identified 5,789 coding sequences (CDSs), of which 52% were
classified in 545 subsystems. Most of the categories with CDSs classi-
fied into subsystems were amino acids and derivatives (15.7%); car-
bohydrates (11.2%); and cofactors, vitamins, prosthetic groups, and
pigments (8.2%). The highest genome similarity was found with
Pseudomonas fluorescens strain Q8r1-96.

Genes encoding for type [, IL, III, IV, V, VI, and VIII secretion
systems and for the acylase PvdQ involved in quorum quenching
were detected, but not for AHL synthase. Noteworthy was the high
number of proteases, such as subtilin-like serine protease, collagenase
and related proteases, and metallo proteases and cysteine proteases;
in addition, there were several lipases and phospholipases. In relation
to the chemotaxis and motility category, there are 202 genes (4.2% of
those classified in subsystems), including genes for switching motility
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suchas pilHGT. ET76 also carries a large number of genes (221, 5.0%)
related to stress response, 95 of which are involved in oxidative stress.

It has been reported that the antimicrobial activity of Pseudomo-
nas spp. may be related to the synthesis of metabolites such as 2,
4-diacetylphloroglucinol (2, 4-DAPG), pyrrolnitrin, pyoluteorin, or
hydrogen cyanide (3, 4). The genome of ET76 carries genes related to
the biosynthesis of pyrroloquinoline quinone, phenazine, the sidero-
phore pyoverdine, and for hydrogen cyanide synthase (hcnABC
genes). The presence of these molecules could explain the antagonist
activity of ET76 to pathogenic bacteria and fungi, and reveals a great
potential for use as a biological control agent. In addition, we con-
firmed that the genome carries genes coding for the enzyme ACC(1-
aminocyclopropane-1-carboxylate)-deaminase, which metabolizes
ACCG, a precursor of the ethylene biosynthesis in higher plants, which
could help plant growth and development under stress conditions by
reducing the stress related to ethylene (5, 6).

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank under
the accession number LNAB00000000, SUBID SUB1165101, Bio-
Project PRINA301338, BioSample SAMNO04244127, version 02.
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