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ABSTRACT Draft genome sequences of 9 strains of known and putative new spe-
cies of Microbacteriaceae isolated from insect- and nematode-damaged plants were
generated using lllumina technology. The data obtained will contribute to the devel-
opment of the genome-based prokaryote taxonomy and the knowledge on the biol-
ogy of the microbial group investigated.

ctinobacteria of the family Microbacteriaceae are distributed widely in various ter-

restrial and aquatic environments and often inhabit plants as endophytes or
pathogens (1-3). Many putative new species of several genera of this family, along
with representatives of known species, were found in plants infested by different nem-
atodes (4, 5).

Novel strains were isolated from affected and unaffected parts of leaves of different
herbaceous and woody plants infected by nematodes, leaf-mining insects, and plant-
parasitic mites (Table 1).

The air-dried plant samples were soaked in distilled water for 1 h, washed twice
with sterile distilled water, placed in 0.85% NaCl solution, and milled. One drop of the
obtained suspension was plated onto Reasoner’s 2A (R2A) agar (Fluka Analytical, USA)
and incubated for 1 to 3 weeks at room temperature (18 to 24°C). The universal bacte-
rial primers 27F (5'-AGAGTTTGATCCTGGCTCAG-3’) and 1525R (5'-AAGGAGGTGATCCA
GCC-3’) with standard cycling conditions (95°C for 5 min; 30 cycles at 94°C for 30 s,
55°C for 30 s, and 72°C for 1 min 20 s; and 72°C for 4 min) were used for 16S rRNA
gene PCR amplification followed by sequencing. Preliminary identification based on
nearly entire 16S rRNA gene sequences revealed that the newly isolated strains belong
to four genera of the family Microbacteriaceae, exhibiting high sequence identities to
the known species (Table 1).

For genome sequencing, biomass was grown in liquid peptone-yeast-glucose (PYG)
medium (5 g peptone, 3 g yeast extract, 5 g glucose, 0.2 g KH,PO,, and 1 L distilled
water [pH 7.2]) or on R2A agar inoculated with cells from a single colony, followed by
cultivation at 28°C for 2 to 3 days. Genomic DNA was extracted using a QlAamp DNA
minikit (Qiagen, Germany). DNA library construction and sequencing were performed
by using Novogene Co., Ltd. Libraries were generated with the NEBNext DNA library
prep kit for lllumina (New England Biolabs, USA) following the manufacturer’s recom-
mendations. Pooled DNA libraries were sequenced on an lllumina NovaSeq 6000
instrument to obtain 150-bp paired-end reads.

The quality of the reads was checked with FastQC v0.11.8 (https://www.bioinformatics
.babraham.ac.uk/projects/fastqc/). Adapter sequences and low-quality regions in raw reads
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were cut with Trimmomatic 0.39 (6). Trimmed reads were assembled using SPAdes 3.15.4
(7). Assemblies were annotated with NCBI PGAP 6.1 (8). The pairwise similarity between
the 16S rRNA gene sequences was determined using TaxonDC 1.3.1 (9). The genome relat-
edness indices, viz,, the average nucleotide identity (ANI) and digital DNA-DNA hybridiza-
tion (dDDH) values, were calculated using JSpecies 1.2.1 (10) and GGDC 2.1 (11) tools,
respectively. Accession numbers and characteristics of genomes are provided in Table 1.

The ANI and dDDH values obtained for strains VKM Ac-2922 and VKM Ac-2923 and
their closest relatives were well below the accepted species threshold (12), indicating
the strains to be members of two putative new species in the genera Curtobacterium
and Microbacterium. Four strains (VKM Ac-2926, VKM Ac-2927, VKM Ac-2928, and VKM
Ac-2929) may represent a new species as well. The genome relatedness indices for
these strains toward their closest relative, namely, Rathayibacter festucae, were at the
borderline for species definition or slightly below (12). From the genome relatedness
indices, three remaining strains (VKM Ac-2921, VKM Ac-2924, and VKM Ac-2925)
belonged to the known Clavibacter and Rathayibacter species.
Data availability. The whole-genome shotgun projects and the 16S rRNA gene
sequences have been deposited in DDBJ/ENA/GenBank under the accession numbers
listed in Table 1.

ACKNOWLEDGMENTS
This work was sponsored by the United States Department of Agriculture Animal and
Plant Health Inspection Service (research project agreement number AP21PPQS&T00C169,
CDFA agreement number 21-0425-000-FR) and the Ministry of Science and Higher Education

of the Russian Federation (grant agreement number 075-15-2021-1051).

REFERENCES

1.

Evtushenko LI. 2015. Microbacteriaceae. In Whitman WB, Rainey F,
Kampfer P, Trujillo M, Chun J, DeVos P, Hedlund B, Dedysh S (ed), Bergey's
manual of systematics of archaea and bacteria. Wiley, Hoboken, New Jer-
sey. https://doi.org/10.1002/9781118960608.fbm00035.

. Murray TD, Schroeder BK, Schneider WL, Luster DG, Sechler A, Rogers EE,

Subbotin SA. 2017. Rathayibacter toxicus, other Rathayibacter species inducing
bacterial head blight of grasses, and the potential for livestock poisonings. Phy-
topathology 107:804-815. https://doi.org/10.1094/PHYTO-02-17-0047-RVW.

. Dorofeeva LV, Starodumova IP, Krauzova VI, Prisyazhnaya NV, Vinokurova

NG, Lysanskaya VY, Tarlachkov SV, Evtushenko LI. 2018. Rathayibacter
oskolensis sp. nov., a novel actinobacterium from Androsace koso-poljan-
skii Ovcz. (Primulaceae) endemic to Central Russian Upland. Int J Syst Evol
Microbiol 68:1442-1447. https://doi.org/10.1099/ijsem.0.002681.

. Tarlachkov SV, Starodumova IP, Dorofeeva LV, Prisyazhnaya NV, Leyn SA,

Zlamal JE, Elane ML, Osterman AL, Nadler SA, Subbotin SA, Evtushenko LI.
2020. Complete and draft genome sequences of 12 plant-associated
Rathayibacter strains of known and putative new species. Microbiol
Resour Announc 9:e00316-20. https://doi.org/10.1128/MRA.00316-20.

. Tarlachkov SV, Starodumova IP, Dorofeeva LV, Prisyazhnaya NV, Roubtsova

TV, Chizhov VN, Nadler SA, Subbotin SA, Evtushenko LI. 2021. Draft genome
sequences of 28 actinobacteria of the family Microbacteriaceae associated
with nematode-infected plants. Microbiol Resour Announc 10:e01400-20.
https://doi.org/10.1128/MRA.01400-20.

. Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer for

October 2022 Volume 11 Issue 10

lllumina sequence data. Bioinformatics 30:2114-2120. https://doi.org/10
.1093/bioinformatics/btu170.

. 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.

. 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.

. Tarlachkov SV, Starodumova IP. 2017. TaxonDC: calculating the similarity

value of the 165 rRNA gene sequences of prokaryotes or ITS regions of
fungi. J Bioinform Genom 3:1-4. https://doi.org/10.18454/jbg.2017.3.5.1.

. Richter M, Rossell6-Mara R. 2009. Shifting the genomic gold standard for the

prokaryotic species definition. Proc Natl Acad Sci U S A 106:19126-19131.
https://doi.org/10.1073/pnas.0906412106.

. Meier-Kolthoff JP, Auch AF, Klenk H-P, Goker M. 2013. Genome sequence-

based species delimitation with confidence intervals and improved dis-
tance functions. BMC Bioinformatics 14:60. https://doi.org/10.1186/1471
-2105-14-60.

. Chun J, Oren A, Ventosa A, Christensen H, Arahal DR, da Costa MS, Rooney

AP, Yi H, Xu XW, De Meyer S, Trujillo ME. 2018. Proposed minimal standards
for the use of genome data for the taxonomy of prokaryotes. Int J Syst Evol
Microbiol 68:461-466. https://doi.org/10.1099/ijsem.0.002516.

10.1128/mra.00487-22 3


https://doi.org/10.1002/9781118960608.fbm00035
https://doi.org/10.1094/PHYTO-02-17-0047-RVW
https://doi.org/10.1099/ijsem.0.002681
https://doi.org/10.1128/MRA.00316-20
https://doi.org/10.1128/MRA.01400-20
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/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.18454/jbg.2017.3.5.1
https://doi.org/10.1073/pnas.0906412106
https://doi.org/10.1186/1471-2105-14-60
https://doi.org/10.1186/1471-2105-14-60
https://doi.org/10.1099/ijsem.0.002516
https://journals.asm.org/journal/mra
https://doi.org/10.1128/mra.00487-22

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

