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ABSTRACT The novel fungal strain, Fusarium sp. strain DS 682, was isolated from
the rhizosphere of the perennial grass, Bouteloua gracilis, at the Konza Prairie
Biological Station in Kansas. This fungal strain is common across North American
grasslands and is resilient to environmental fluctuations. The draft genome is esti-
mated to be 97.2% complete.

Fusarium sp. strain DS 682 (DS 682) was isolated from the rhizosphere of Bouteloua
gracilis, a blue grama perennial warm season (C4) grass, at the Konza Prairie

Biological Station (KPBS) in Kansas. Specifically, the strain was isolated from field site
4A as part of a study to evaluate the importance of climatic, edaphic, and host plant
traits as predictors of rhizobiome community structure (1). The isolation process
included surface sterilization of excised root tissue of B. gracilis and plating onto malt
extract agar (MEA; Difco Laboratories, MD) amended with 50mg/liter streptomycin
and tetracycline. After a 14-day incubation at room temperature, emerging colonies
with different morphologies were transferred onto fresh MEA (supplemented with anti-
biotics) to establish pure cultures.

DS 682 was chosen for whole-genome sequencing because it is common to soil
and grass rhizospheres across North America, demonstrating metabolic adaptability to
environmental fluctuations. The fungal isolate was identified as a Fusarium sp. by
amplicon sequencing of the internal transcribed spacer (ITS) region using the primers
ITS1F (2) and ITS4 (3) and the Web resource FUSARIUM-ID (http://isolate.fusariumdb
.org/blast.php). This identification was verified and refined using additional genomic
markers (see below).

Genomic DNA was prepared from DS 682 mycelium grown on MEA. Cells were lysed
via sonication (Branson SFX 150; Emerson Electric, MO) and extracted by using a
DNeasy PowerSoil kit (Qiagen, Inc., Germany). DNA libraries were prepared by using
a NEBNext Ultra DNA library prep kit (Illumina, San Diego, CA) and validated by using
a DNA 1000 Chip on the Agilent TapeStation (Agilent Technologies, CA). Sequencing
was performed on the Illumina HiSeq X platform (150 bp, paired end) by Genewiz,
Inc. (South Plainfield, NJ).

Sequence reads were assembled using the ATLAS pipeline (4). Briefly, reads were
deduplicated using Clumpify (BBTools v37.78), quality filtered using BBDukF, and
decontaminated by searching against PhiX and rRNA reference data sets using BBSplit.
Quality-filtered reads were normalized using KmerNormalize, error corrected using
Tadpole, and merged using BBMerge. Assembly was performed by MEGAHIT (v1.1.2)
(5), resulting in 13,284 contigs, totaling 56.5 Mbp and ranging in length from 200 to
215,770 bp (average, 4,253bp; N50, 24,701bp). The average coverage was determined to
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be 233-fold by QUAST (v5.0.2) (6). Genemark-ES (v4.59) was used to predict coding
genes, resulting in 19,949 predicted proteins, of which 8,849 were assigned to a KEGG
Orthology (KO) family using kofamscan (v1.3). Genome completeness was estimated to
be 97.2% with low duplication and low fragment count (C:97.2%[S:95.7%,D:1.5%],F:1.7%,
M:1.1%,n:4494) by BUSCO (v4.0.6) using the hypocreales_odb10 reference gene set.

Phylogenetic placement was determined by analyzing the genes for RNA polymer-
ase II (RPB2) and translation elongation factor I (TEF1). The data set published by
O’Donnell et al. (7) was used as a reference database. Sequences were imported into

FIG 1 Molecular phylogeny of Fusarium sp. strain DS 682. Sequences of the RNA polymerase II (RPB2) and translation elongation factor 1 (TEF1)
genes were concatenated and aligned using MUSCLE v3.8.425 (9). An approximate maximum-likelihood tree was generated using FastTree (10)
and visualized using FigTree v1.43 (http://tree.bio.ed.ac.uk/software/figtree/). Label colors denote species complex memberships: red, F.
sambucinum species complex (FSAMSC); purple, F. incarnatum-equiseti species complex (FIESC); cyan, F. chlamydosporum species complex
(FCSC); mustard, F. oxysporum species complex (FOSC); blue, F. fujikuroi species complex (FFSC); brown, F. tricinctum species complex
(FTSC); green, F. solani species complex (FSSC); magenta, F. nisikadoi species complex (FNSC); black, none assigned.

Bhattacharjee et al.

January 2021 Volume 10 Issue 1 e00884-20 mra.asm.org 2

http://tree.bio.ed.ac.uk/software/figtree/
https://mra.asm.org


the AliView (v1.19) (8) interface, aligned using MUSCLE v3.8.425 (9), and clustered using
FastTree v2.2.11 (10) with the “nt” and “gtr” options. This analysis suggests that DS 682
represents a novel lineage within the Fusaria basal to the F. fujikuroi, F. nisikadoi, and F.
oxysporum species complexes (Fig. 1).

Comparison with Fusarium oxysporum revealed 4,934 genes (;25% of the genome)
in DS 682 that did not have close similarity (amino acid similarity. 60%, E value #

10–10). Of these, only 664 were assigned to 355 KO families with diverse activities.
Data availability. Sequence data have been deposited at the PNNL DataHUB re-

pository (https://data.pnnl.gov/about) and are available for download under project
data DOI accession number 10.25584/KS4AIsoGFspDS682/1635527. The version de-
scribed here is the first version. The data package contains raw reads, assembly, func-
tional annotations, MIGS.eu.soil.5.0 metadata information, and a package “Read Me”
file. The genome sequence information has also been deposited under BioProject num-
ber PRJNA664411 and under BioSample accession number SAMN16213216, and this
whole-genome shotgun project has been deposited at DDBJ/ENA/GenBank under
accession number JACYFE000000000, where the version described here is version
JACYFE010000000. Gene models are available at https://www.ncbi.nlm.nih.gov/protein
?LinkName=nuccore_protein_wgs&from_uid=1910285265.
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