
Genome Sequences of 20 Georeferenced Aspergillus flavus
Isolates

Mark A. Weaver,a Brian M. Mack,b Matthew K. Gilbertb

aUSDA ARS, Biological Control of Pests Research Unit, National Biological Control Laboratory, Stoneville, Mississippi, USA
bUSDA ARS, Food and Feed Safety Unit, New Orleans, Louisiana, USA

ABSTRACT Several agricultural commodities can be infected by Aspergillus fla-
vus, a fungus that can produce the carcinogen aflatoxin. Here, we report the
whole-genome sequences for 20 georeferenced isolates collected from soil and corn
under field conditions. This information contributes to an understanding of A. flavus
population structure and dynamics in a field environment.

Aspergillus flavus is a plant pathogen that can infect corn, especially under condi-
tions of heat and/or drought stress (1). This infection can result in contamination

with aflatoxins (AF), a group of potent toxins and carcinogens. A biocontrol approach
for AF has been developed but involves significant expense that may not always be
justified (2). A risk assessment for predicting the necessity of A. flavus biocontrol
application was developed for corn that incorporated environmental factors (3), but
fungal diversity was not taken into consideration. It has been demonstrated that from
a relatively diverse A. flavus field population, a small number of genetic lineages
participate in the infection of maize (4). Knowledge of the pathogen population
structure might allow differentiation of A. flavus biotypes and more accurate measure-
ment of the AF risk for a given field.

There have been several approaches to characterizing the A. flavus population based
on morphotype, chemotype (5–7), vegetative compatibility (4, 8, 9), or the presence of
a few unique genetic markers (10, 11). Multilocus DNA-based systems have been
developed that better characterize isolates and detect genetic recombination (12).
These approaches might be improved with greater knowledge of A. flavus genetic
diversity. Here, we make available the genome sequences for 20 isolates of A. flavus
from the agroecosystem of the Mississippi Delta that add to the number of whole-
genome sequences for A. flavus (13–16).

Twenty corn fields in the Mississippi Delta were examined for this project. Soil and
corn samples were collected from four georeferenced points in each field in June and
August, respectively, in 2017. Putative A. flavus isolates were obtained from all samples
by plating samples onto semiselective medium and isolating colonies with A. flavus-like
morphology (15). For this initial survey of genetic diversity, isolates from three fields
were subject to whole-genome sequencing. Each isolate was grown in potato dextrose
broth. The mycelium was freeze-dried (model 2400; Freeze Dry Company, Nisswa, MN)
and ground to a powder using a tissue pulverizer (Garcia Manufacturing, Visalia, CA)
before automated genomic DNA extraction (Maxwell 16; Promega, Madison, WI),
following the manufacturer’s protocols. Sequencing libraries from each genomic DNA
extract were prepared using the plexWell-384 library kit (product PW384; SeqWell, Inc.,
Beverly, MA), followed by whole-genome resequencing using the NextSeq500 platform
(Illumina, Inc., San Diego, CA) with high-output version 2.5 chemistry to generate
150-bp paired-end reads. The raw yield of high-quality (�Q30 [17]) reads ranged from
300 Mb to 4.1 Gb. Adapters were trimmed from the reads using BBDuk (version
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3/30/17). Genome assembly was conducted using SPAdes (version 3.11.1) with the
“careful” option and k-mer sizes of 21, 33, 55, 77, and 99.

The assembled genome sequences were subjected to a BLASTn search using the A.
flavus strain ATCC 200026 internal transcribed spacer 1 (ITS1) sequence (GenBank
accession number JX535495) as the query (17), resulting in 99.8 to 100% identity with
JX535495. Aspergillus clavatus (GenBank assembly number GCA_000002715), Aspergillus
parasiticus (GenBank assembly number GCA_000956085), and A. flavus strains AF70
(GenBank assembly number GCA_000952835) and 3357 (GenBank assembly number
GCA_000006275) were queried as reference sequences for comparison, resulting in
88.1%, 87.5%, 100%, and 98.5% identity with JX535495, respectively.

Data availability. The GenBank and SRA accession numbers for the genome
sequences are listed in Table 1.
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TABLE 1 Assembly statistics for the A. flavus genomes

Aspergillus flavus
isolate

Source, location,
coordinates

GenBank
accession no.

SRA
accession no.

Coverage
(fold)

Qual
score
(Q)

No. of
contigs
>1,000 bp N50 (bp)

Genome
size (Mb)

G�C
content
(%)

MW1701 Soil, Coahoma Co., MS,
34.33, �90.48

RAXR00000000 SRR8556699 98 33.4 215 426,509 36.8 48.2
MW1703 RAXQ00000000 SRR8556698 60 33.7 295 304,327 36.6 48.2
MW1706 Corn, Coahoma Co., MS,

34.33, �90.48
RAXP00000000 SRR8556562 113 33.8 219 497,957 36.7 48.1

MW1707 RAXO00000000 SRR8556561 29 33.9 870 72,545 36.5 48.2
MW1708 RAXN00000000 SRR8556560 182 33.7 286 587,181 36.9 48.1
MW1709 Soil, Washington Co., MS,

33.40, �90.84
RAXM00000000 SRR8556559 43 33.5 346 212,837 37.0 48.3

MW1710 RAXL00000000 SRR8556566 107 33.8 176 469,209 37.0 48.3
MW1711 RAXK00000000 SRR8556565 93 33.5 207 442,413 37.0 48.2
MW1712 RAXJ00000000 SRR8556564 102 33.8 189 501,954 36.9 48.2
MW1713 Corn, Washington Co., MS,

33.40, �90.84
RAXI00000000 SRR8556563 70 33.6 169 543,609 37.0 48.3

MW1714 RAXH00000000 SRR8556568 106 33.6 288 454,228 36.8 48.1
MW1715 RAXG00000000 SRR8556567 41 33.7 318 312,329 36.6 48.2
MW1716 RAXF00000000 SRR8556558 162 33.6 255 517,865 36.8 48.1
MW1717 Soil, Yazoo Co., MS,

32.78, �90.48
RAXE00000000 SRR8554744 76 33.9 189 539,618 37.0 48.1

MW1718 RAXD00000000 SRR8554745 74 33.8 199 679,380 36.7 48.1
MW1719 RAXC00000000 SRR8554742 104 33.9 163 644,999 37.0 48.2
MW1720 RAXB00000000 SRR8554743 68 33.9 212 589,377 37.0 48.1
MW1722 Corn, Yazoo Co., MS,

32.78, �90.48
RAXA00000000 SRR8554026 77 33.9 934 261,065 38.8 48.1

MW1723 RAWZ00000000 SRR8554025 79 33.9 261 398,115 36.6 48.2
MW1724 RAWY00000000 SRR8554027 127 33.9 222 492,627 36.7 48.1
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