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Whole-Genome Sequencing and Annotation of 10 Endophytic
and Epiphytic Bacteria Isolated from Lolium arundinaceum
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ABSTRACT We report the whole-genome sequence and annotation of 10 endophytic
and epiphytic bacteria isolated from the grass Lolium arundinaceum as part of a labora-
tory exercise in a Fundamentals of Plant Biochemistry and Pathology undergraduate
course (BIOL403) at the Rochester Institute of Technology in Rochester, New York.

olium arundinaceum, commonly known as tall fescue, is a primary turf grass located

in temperate regions of the world (1). L. arundinaceum is an invasive species that is
able to grow robustly under harsh conditions due to its adaptability to a variety of
environmental niches (1, 2). This organism poses an ecological threat due to endo-
phyte infections that likely confer a competitive advantage over other native plants (1).
Approximately 75 to 90% of L. arundinaceum is infected with the symbiotic endophytic
fungus Epichloé coenophiala (3, 4). This fungus provides stressor tolerance via various
alkaloid compounds, some of which can lead to fescue toxicosis, that negatively affect
grazing wildlife and livestock, resulting in reduced blood flow (vasoconstriction) and
reproductive organ damage (3-5). Therefore, it is important to characterize the microbial
content of tall fescue and other grasses to further understand the metabolites produced by
endophytic organisms along with their impacts on the host and environment.

The microbiome of tall fescue has been previously characterized by methods
including 16S rRNA gene sequencing and various enzymatic assays to identify their
function as plant symbionts (6). Roles were discovered to include mineral solubiliza-
tion, nitrogen fixation, and cellulase production (6). This study provides whole-genome
sequencing and annotation of bacterial genomes to facilitate future studies related to
plant-host interactions and their symbiotic relationships.

A 60-day-old sample of composted Lolium arundinaceum was used to inoculate broth
medium, followed by 10-fold serial dilutions. The dilutions were plated on agar plates and
incubated at 30°C for 48 h. Individual colonies were chosen based on size, color, and mor-
phology to inoculate a 5-ml culture, followed by genomic DNA (gDNA) extraction using the
GenElute bacterial genomic DNA isolation kit (Sigma-Aldrich, USA) according to the manu-
facturer’s protocol. Genomic DNA quality was assessed using a NanoDrop One device for
Asgonso aNd Axgo s ratios. Samples of sufficient quality were quantified using a DNA high-
sensitivity (HS) kit on a Qubit 3.0 device and diluted to a concentration of 0.2 ng/ul, and 5 ul
of each sample was processed using an lllumina Nextera XT kit according to the manufac-
turer’s protocols. The average fragment length of each library was determined using a DNA
HS kit on the Agilent 2100 bioanalyzer, and these data were combined with DNA concentra-
tion data from the Qubit 3.0 device to dilute libraries to 4 nM. Diluted libraries were pooled,
denatured, and diluted to a concentration of 10 pM for loading onto the lllumina MiSeq
instrument using an lllumina V3 600-cycle kit. The pooled libraries were sequenced for 250
x 250-bp cycles. Adapter trimming with default parameters was performed automatically
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after base calling on board the MiSeq instrument, and the resulting raw FASTQ files were
uploaded to the Galaxy server (https://usegalaxy.org/) and assembled using Unicycler ver-
sion 0.4.8.0 (7, 8), with the minimum contig length set to 200 bp. Each assembled genome
was downloaded in a FASTA format and uploaded to the Type Strain Genome Server TYGS
server (https://tygs.dsmz.de) for taxonomic assignment (9). All assemblies were submitted as
whole-genome shotgun (WGS) sequencing projects to GenBank for annotation of open
reading frames (ORFs), tRNAs, and rRNAs using the NCBI Prokaryotic Genome Assembly
Pipeline (10). The annotation details for each isolate are presented in Table 1. Default param-
eters were used for all software unless otherwise noted.
Data availability. The whole-genome assembly, Sequence Read Archive (SRA), and
annotation details for the bacterial genomes are presented in Table 1.

ACKNOWLEDGMENTS
We acknowledge ongoing support from the Thomas H. Gosnell School of Life Science
(GSoLS) at the Rochester Institute of Technology (RIT) and the College of Science (COS).

REFERENCES

1.

Volume 10

Dinkins RD, Nagabhyru P, Graham MA, Boykin D, Schardl CL. 2017. Transcrip-
tome response of Lolium arundinaceum to its fungal endophyte Epichloé coe-
nophiala. New Phytol 213:324-337. https://doi.org/10.1111/nph.14103.

. Natural Resources Conservation Service, U.S. Department of Agriculture.

2002. Tall fescue Lolium arundinaceum [fact sheet]. https://plants.usda
.gov/DocumentLibrary/factsheet/pdf/fs_loar10.pdf.

. Natural Resources Conservation Service, U.S. Department of Agriculture.

2001. Tall fescue Lolium arundinaceum [plant guide]. https://plants.usda
.gov/DocumentLibrary/plantguide/pdf/pg_loar10.pdf.

. Poole DH, Lyons SE, Poole RK, Poore MH. 2018. Ergot alkaloids induce vasocon-

striction of bovine uterine and ovarian blood vessels. J Anim Sci 96:4812-4822.
https://doi.org/10.1093/jas/sky328.

. Koester LR, Poole DH, Serdo N, Schmitz-Esser S. 2020. Beef cattle that respond

differently to fescue toxicosis have distinct gastrointestinal tract microbiota.
PLoS One 15:€0229192. https://doi.org/10.1371/journal.pone.0229192.

. de los Santos MC, Taulé C, Mareque C, Beracochea M, Battistoni F. 2016.

Identification and characterization of the part of the bacterial community
associated with field-grown tall fescue (Festuca arundinacea) cv. SFRO Don

Issue 19 e00317-21

Tomas in Uruguay. Ann Microbiol 66:329-342. https://doi.org/10.1007/s13213
-015-1113-2.

. Afgan E, Baker D, Batut B, van den Beek M, Bouvier D, Cech M, Chilton J,

Clements D, Coraor N, Griining BA, Guerler A, Hillman-Jackson J,
Hiltemann S, Jalili V, Rasche H, Soranzo N, Goecks J, Taylor J, Nekrutenko
A, Blankenberg D. 2018. The Galaxy platform for accessible, reproducible
and collaborative biomedical analyses: 2018 update. Nucleic Acids Res 46:
WS537-W544. https://doi.org/10.1093/nar/gky379.

. Blankenberg D, Von Kuster G, Bouvier E, Baker D, Afgan E, Stoler N, Taylor J,

Nekrutenko A, Galaxy Team. 2014. Dissemination of scientific software with
Galaxy ToolShed. Genome Biol 15:403. https://doi.org/10.1186/gb4161.

. Meir-Kolthoff JP, Goker M. 2019. TYGS is an automated high-throughput

platform for state-of-the-art genome-based taxonomy. Nat Commun
10:2182. https://doi.org/10.1038/s41467-019-10210-3.

. 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.

mra.asm.org 3


https://usegalaxy.org/
https://tygs.dsmz.de
https://doi.org/10.1111/nph.14103
https://plants.usda.gov/DocumentLibrary/factsheet/pdf/fs_loar10.pdf
https://plants.usda.gov/DocumentLibrary/factsheet/pdf/fs_loar10.pdf
https://plants.usda.gov/DocumentLibrary/plantguide/pdf/pg_loar10.pdf
https://plants.usda.gov/DocumentLibrary/plantguide/pdf/pg_loar10.pdf
https://doi.org/10.1093/jas/sky328
https://doi.org/10.1371/journal.pone.0229192
https://doi.org/10.1007/s13213-015-1113-2
https://doi.org/10.1007/s13213-015-1113-2
https://doi.org/10.1093/nar/gky379
https://doi.org/10.1186/gb4161
https://doi.org/10.1038/s41467-019-10210-3
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://mra.asm.org

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

