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ABSTRACT Enterobacter hormaechei strain MG02 was isolated from a mixed culture col-
lected from soil with a history of pesticide application. This strain degrades 2,4-dichloro-
phenoxyacetic acid (2,4-D). Here, we report on its genome, which has 4,923,875 bp and
55.4% G1C content.

Strains of the genus Enterobacter are Gram-negative bacilli, non-spore forming, and
belong to the family Enterobacteriaceae; they are widely distributed in nature (1).

Enterobacter hormaechei subsp. xiangfangensis was described as degrading 2,4-dichlor-
ophenoxyacetic acid (2,4-D) (2). Enterobacter hormaechei strain MG02 was isolated
from soil that receives herbicides from the Cruzeiro Farm, Castelândia, Goiás, Brazil
(18°049490S, 50°109590WGr). For isolation, a dilution (1021) of 10 g of the soil was per-
formed with 0.1% NaCl (wt/vol), 0.1% sodium pyrophosphate (wt/vol), and 0.1% (vol/
vol) Tween 20 after incubation at 30°C and centrifuged at 180 rpm for 20 min. Then, se-
rial dilution (1022 to 1027) in 0.85% saline was performed. We plated 100 mL of each
dilution on 2,4-D MEMB medium (3). The strain was maintained in a minimal mineral
medium with 2,4-D as the sole carbon source. A single colony was grown on LB me-
dium at 28°C and was used for DNA extraction using the Purelink genomic DNA minikit
(Invitrogen) and was DNA quantified by Qubit fluorometer.

The genome was sequenced using the Illumina MiSeq platform (Functional Genomics
Center, ESALQ/USP) using 600 ng/mL genomic DNA (gDNA) for construction of a paired-
end sequencing library (2 � 250 bp) with Nextera XT DNA sample preparation kit (Illumina,
San Diego, CA, USA). The FastQC v0.11.9 (4) and Trim Galore v0.6.6 (5) tools were used to
remove adapters and check and control read quality with a Phred quality score cutoff of
.30. Genome assembly was performed combining de novo and scaffold mapping assembly
techniques. SPAdes v3.15.0 (6) was used for the de novo assembly, and its output was used
for assembly with MeDuSa v1.6 (7) along with 30 Enterobacter hormaechei complete refer-
ence genomes from NCBI. QUAST v5.0.2 (8) and CheckM v1.4.0 (9) were used to confirm
quality of the assembly. The Prokaryotic Genome Annotation Pipeline (PGAP) v5.3 from
NCBI (10–12) was used to annotate the genome. 16S rRNA taxonomic classification was
done using NCBI BLASTn v2.12.0 using the nr/nt database (13). Genome taxonomy was
done using Average Nucleotide Identity (ANI) v3.8.3, Pairwise Tetra-correlation (TETRA)
v3.8.3, and the Tetra Correlation Search (TCS) v3.8.3 from JSpeciesWS v3.8.3 (14).

The sequencing resulted in 2,744,980 raw reads. The genome assembly resulted in 5 scaf-
folds and a genome length of 4,923,875 bp with 117.7� coverage and 55.4% G1C content,
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with an N50 value of 4,581,889 bp, and the L50 had 1 scaffold. Genome completeness was
99.37%with 0.71% contamination. The PGAP annotation resulted in 4,738 genes, 4,641 coding
DNA sequences (CDS), 13 rRNAs, and 79 tRNAs. The 16S rRNA NCBI BLASTn search resulted in
100% query coverage and 100% identity with the genome of Enterobacter hormaechei strain
AKB48 (NCBI accession no. GCF_012975085). The ANI based on BLAST (ANIb) and TETRA anal-
yses resulted in scores of 98.4 and 0.9994, respectively, for Entero-bacter hormaechei
FDAARGOS 69. The TCS resulted in a 0.99992 score for Enterobacter hormaechei INSali10 and a
0.99983 score for Enterobacter hormaechei subsp. steigerwaltii CIDEIMsCOL3. For type strain
Enterobacter quasiroggenkampii WCHECL1060, the results were 0.99166 (TETRA) and 86.82
(ANIb). Based on all of the above, strain MG02 was identified as belonging to Enterobacter hor-
maechei species. Default parameters were used for all software tools.

Data availability. The genome sequence of Enterobacter hormaechei strain MG02.2A
has been deposited in GenBank under accession no. JAIQVY000000000. Raw reads were
deposited in SRA under accession no. SRR15858125, BioProject under accession no.
PRJNA757421, and BioSample under accession no. SAMN20961019.

ACKNOWLEDGMENTS
This work was supported by the Universidade Federal do Rio de Janeiro (UFRJ);

Fundação Oswaldo Cruz (FIOCRUZ), Centro Universitário Estadual da Zona Oeste (UEZO);
Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq), Coordenação de
Aperfeiçoamento de Pessoal de Nível Superior (Capes); Fundação Carlos Chagas Filho de
Amparo à Pesquisa do Estado do Rio de Janeiro (FAPERJ); and the Programa de Pós-Graduação
emBiotecnologia Vegetal e Bioprocessos (PBV).

We thank Vinicius de Melo Benites of Embrapa for soil samples.
We claim there are no conflicts of interest.

REFERENCES
1. Wu W, Feng Y, Zong Z. 2020. Precise species identification for Enterobacter: a

genome sequence-based study with reporting of two novel species, Entero-
bacter quasiroggenkampii sp. nov. and Enterobacter quasimori sp. nov. mSys-
tems 5:e00527-20. https://doi.org/10.1128/mSystems.00527-20.

2. Neetha JN, Ujwal P, Girish Kumar K, Chidananda B, Goveas L, Sandesh K.
2021. Aerobic biodegradation and optimization of 2,4-Dichlorophenoxy-
acetic acid by E. hormaechei subsp. xiangfangensis and assessment of bio-
degraded metabolite toxicity. Environ Technol Innov 24:102055. https://
doi.org/10.1016/j.eti.2021.102055.

3. Chong NM. 2005. Development of a tool for measuring the degradation
capacity of microorganisms for a xenobiotic. Enzyme Microb Technol 37:
467–471. https://doi.org/10.1016/j.enzmictec.2004.06.019.

4. Andrews S. 2010. FastQC: a quality control tool for high throughput sequence
data. http://www.bioinformatics.babraham.ac.uk/projects/fastqc/.

5. Krueger F. 2015. Trim Galore: a wrapper tool around Cutadapt and FastQC
to consistently apply quality and adapter trimming to FastQ files. https://
www.bioinformatics.babraham.ac.uk/projects/trim_galore.

6. 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.

7. Bosi E, Donati B, Galardini M, Brunetti S, Sagot M, Li P, Crescenzi P, Fani R,
Fondi M. 2015. MeDuSa: a multi-draft based scaffolder. Bioinformatics 31:
2443–2451. https://doi.org/10.1093/bioinformatics/btv171.

8. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality assess-
ment tool for genome assemblies. Bioinformatics 29:1072–1075. https://
doi.org/10.1093/bioinformatics/btt086.

9. Parks DH, Imelfort M, Skennerton CT, Hugenholtz P, Tyson GW. 2015.
CheckM: assessing the quality of microbial genomes recovered from iso-
lates, single cells, and metagenomes. Genome Res 25:1043–1055. https://
doi.org/10.1101/gr.186072.114.

10. Li W, O'Neill KR, Haft DH, DiCuccio M, Chetvernin V, Badretdin A, Coulouris G,
Chitsaz F, Derbyshire MK, Durkin AS, Gonzales NR, Gwadz M, Lanczycki CJ,
Song JS, Thanki N, Wang J, Yamashita RA, Yang M, Zheng C, Marchler-Bauer
A, Thibaud-Nissen F. 2021. RefSeq: expanding the Prokaryotic Genome Anno-
tation Pipeline reach with protein family model curation. Nucleic Acids Res
49:D1020–D1028. https://doi.org/10.1093/nar/gkaa1105.

11. Haft DH, DiCuccio M, Badretdin A, Brover V, Chetvernin V, O'Neill K, Li W,
Chitsaz F, Derbyshire MK, Gonzales NR, Gwadz M, Lu F, Marchler GH, Song
JS, Thanki N, Yamashita RA, Zheng C, Thibaud-Nissen F, Geer LY, Marchler-
Bauer A, Pruitt KD. 2018. RefSeq: an update on prokaryotic genome annota-
tion and curation. Nucleic Acids Res 46:D851–D860. https://doi.org/10.1093/
nar/gkx1068.

12. 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.

13. Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. 1990. Basic local
alignment search tool. J Mol Biol 215:403–410. https://doi.org/10.1016/
S0022-2836(05)80360-2.

14. Richter M, Rosselló-Móra R, Glöckner FO, Peplies J. 2015. JSpeciesWS: a
web server for prokaryotic species circumscription based on pairwise ge-
nome comparison. Bioinformatics 32:929–931. https://doi.org/10.1093/
bioinformatics/btv681.

Announcement Microbiology Resource Announcements

March 2022 Volume 11 Issue 3 10.1128/mra.01104-21 2

https://www.ncbi.nlm.nih.gov/assembly/GCF_012975085
https://www.ncbi.nlm.nih.gov/nuccore/JAIQVY000000000
https://www.ncbi.nlm.nih.gov/sra/SRR15858125
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA757421
https://www.ncbi.nlm.nih.gov/biosample/SAMN20961019
https://doi.org/10.1128/mSystems.00527-20
https://doi.org/10.1016/j.eti.2021.102055
https://doi.org/10.1016/j.eti.2021.102055
https://doi.org/10.1016/j.enzmictec.2004.06.019
http://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/bioinformatics/btv171
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1101/gr.186072.114
https://doi.org/10.1101/gr.186072.114
https://doi.org/10.1093/nar/gkaa1105
https://doi.org/10.1093/nar/gkx1068
https://doi.org/10.1093/nar/gkx1068
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1016/S0022-2836(05)80360-2
https://doi.org/10.1016/S0022-2836(05)80360-2
https://doi.org/10.1093/bioinformatics/btv681
https://doi.org/10.1093/bioinformatics/btv681
https://journals.asm.org/journal/mra
https://doi.org/10.1128/mra.01104-21

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

