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ABSTRACT Enterobacter mori is an important plant pathogen. Here, we report the
draft genome sequence of the plant-associated strain Enterobacter mori NSE2, which
was found to harbor genes for promotive and pathogenic interactions with plants.

E nterobacter bacteria are broadly spread through a range of habitats. They are
found in diverse environments like water, soil, and the systems of animals, humans,

and plants (1), where they have a range of effects on their hosts. Enterobacter mori
causes bacterial wilt in economically important mulberry trees (Morus alba), which are
the primary food source of silkworms (Bombyx mori), whose cocoons are used to make
silk (2). Enterobacter mori strain NSE2 is a plant growth-promoting bacterium isolated
from the rhizosphere of a Sedum sp. grown in cadmium-contaminated soil in a green-
house pot experiment (3).

E. mori NSE2 was grown for 16h at 27°C in Luria-Bertani liquid medium before
genomic DNA was extracted using the Bioline isolate II genomic DNA kit and sequencing
libraries created using the Nextera XT DNA library prep kit (Illumina) with 1ng of input
DNA, per the manufacturer’s guidelines. The concentrations and quality of the genomic
DNA were determined using an Invitrogen Qubit 3.0 fluorometer. The libraries were
sequenced using a MiSeq v.3 reagent kit (600 cycles), which produced 895,345 reads
consisting of 300-bp paired-end reads on the Illumina MiSeq platform. The reads were
trimmed to a Phred threshold quality score of 20 using Trimmomatic v.0.36.6 (4) and
assembled using SPAdes v.3.12 (5), both through Galaxy Australia (6). The final length of
the assembled genome sequence of E. mori NSE2 was 5,519,809bp, with a G1C content
of 54.86%. There were 35 contigs with an N50 value of 251,350bp. The final genome cov-
erage was 35�. Default parameters were used for all software unless stated otherwise.

The assembled genome was annotated using the Prokaryotic Genome Annotation
Pipeline (PGAP) v.4.10 of the National Center for Biotechnology Information (NCBI) (7).
Average nucleotide identity (ANI) analysis using JSpeciesWS v.3.8.2 revealed a high
sequence similarity (96.41%) to the genome of E. mori LMG 25706 (8). In total, 5,245
genes and 98 RNA genes were identified from the annotation. There were 5,147 coding
sequences (CDS) present, and of the RNA genes, there were 7 5S rRNAs, 2 16S rRNAs, 2
32S rRNAs, and 79 tRNAs.

Genes involved in beneficial interactions with plants were identified in the annotated ge-
nome sequence of E. mori NSE2. The fliC (flagellin) gene, which encodes the filament subunit
of flagella, is a strong immunomodulator that triggers induced systemic resistance (ISR) in
plants (9). The activation of ISR primes the host plant immune system in anticipation of
future attack by pathogens (10). The genome also contains genes encoding the genus-spe-
cific siderophores bacterioferritin (fepB, fepC, and fepD) and enterobactin (entC, entD, entE,
and entF), which may be responsible for improving iron availability in limiting environments
(11). Subsequent analysis could contribute to a better understanding of the promotive and
pathogenic traits of this strain on plant hosts.
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Data availability. The E. mori NSE2 whole-genome sequencing project has been
deposited at GenBank under accession number JAAAJY000000000, BioProject acces-
sion number PRJNA600758, and BioSample accession number SAMN13831071. The
raw sequences were deposited at the Sequence Read Archive under accession number
SRR14460588.

REFERENCES
1. Octavia S, Lan R. 2014. The family Enterobacteriaceae, p 225–286. In

Rosenberg E, DeLong EF, Lory S, Stackebrandt E, Thompson F (ed), The
prokaryotes. Springer, Berlin, Germany. https://doi.org/10.1007/978-3
-642-38922-1_167.

2. Zhu B, Lou M-M, Xie G-L, Wang G-F, Zhou Q, Wang F, Fang Y, Su T, Li B,
Duan Y-P. 2011. Enterobacter mori sp. nov., associated with bacterial wilt
on Morus alba L. Int J Syst Evol Microbiol 61:2769–2774. https://doi.org/
10.1099/ijs.0.028613-0.

3. Liu W, Wang Q, Wang B, Hou J, Luo Y, Tang C, Franks AE. 2015. Plant growth-
promoting rhizobacteria enhance the growth and Cd uptake of Sedum plum-
bizincicola in a Cd-contaminated soil. J Soils Sediments 15:1191–1199. https://
doi.org/10.1007/s11368-015-1067-9.

4. Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer for
Illumina sequence data. Bioinformatics 30:2114–2120. https://doi.org/10
.1093/bioinformatics/btu170.

5. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS, Lesin
VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV, Vyahhi N,
Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new genome assem-
bly algorithm and its applications to single-cell sequencing. J Comput
Biol 19:455–477. https://doi.org/10.1089/cmb.2012.0021.

6. Afgan E, Sloggett C, Goonasekera N, Makunin I, Benson D, Crowe M,
Gladman S, Kowsar Y, Pheasant M, Horst R, Lonie A. 2015. Genomics

Virtual Laboratory: a practical bioinformatics workbench for the cloud.
PLoS One 10:e0140829. https://doi.org/10.1371/journal.pone.0140829.

7. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Nawrocki EP, Zaslavsky
L, Lomsadze A, Pruitt KD, Borodovsky M, Ostell J. 2016. NCBI Prokaryotic Ge-
nome Annotation Pipeline. Nucleic Acids Res 44:6614–6624. https://doi
.org/10.1093/nar/gkw569.

8. Richter M, Rosselló-Móra R, Oliver Glöckner F, Peplies J. 2016. JSpeciesWS:
a Web server for prokaryotic species circumscription based on pairwise
genome comparison. Bioinformatics 32:929–931. https://doi.org/10.1093/
bioinformatics/btv681.

9. De Maayer P, Cowan DA. 2016. Flashy flagella: flagellin modification is rel-
atively common and highly versatile among the Enterobacteriaceae. BMC
Genomics 17:377. https://doi.org/10.1186/s12864-016-2735-x.

10. Romera FJ, García MJ, Lucena C, Martínez-Medina A, Aparicio MA, Ramos
J, Alcántara E, Angulo M, Pérez-Vicente R. 2019. Induced systemic resist-
ance (ISR) and Fe deficiency responses in dicot plants. Front Plant Sci
10:287. https://doi.org/10.3389/fpls.2019.00287.

11. Ole�nska E, Małek W, Wójcik M, Swiecicka I, Thijs S, Vangronsveld J. 2020.
Beneficial features of plant growth-promoting rhizobacteria for improv-
ing plant growth and health in challenging conditions: a methodical
review. Sci Total Environ 743:140682. https://doi.org/10.1016/j.scitotenv
.2020.140682.

François et al.

Volume 10 Issue 34 e00487-21 mra.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/JAAAJY000000000
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA600758
https://www.ncbi.nlm.nih.gov/biosample/SAMN13831071
https://www.ncbi.nlm.nih.gov/sra/SRR14460588
https://doi.org/10.1007/978-3-642-38922-1_167
https://doi.org/10.1007/978-3-642-38922-1_167
https://doi.org/10.1099/ijs.0.028613-0
https://doi.org/10.1099/ijs.0.028613-0
https://doi.org/10.1007/s11368-015-1067-9
https://doi.org/10.1007/s11368-015-1067-9
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1371/journal.pone.0140829
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/bioinformatics/btv681
https://doi.org/10.1093/bioinformatics/btv681
https://doi.org/10.1186/s12864-016-2735-x
https://doi.org/10.3389/fpls.2019.00287
https://doi.org/10.1016/j.scitotenv.2020.140682
https://doi.org/10.1016/j.scitotenv.2020.140682
https://mra.asm.org

	Outline placeholder
	Data availability.

	REFERENCES

