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ABSTRACT The broad-spectrum insecticidal activity of Beauveria bassiana strain
ATCC 74040 is well documented. The whole-genome sequence of this strain is re-
ported here, revealing a plethora of genes related to its insecticidal potential and
providing new insights on the mechanism of action.

Beauveria bassiana (Bals.) Vuill. (Ascomycota, Hypocreales) is a naturally occurring
entomopathogenic fungus, representing one of the first applications of insect pest

microbial control in the 19th century (1). A few decades of research dedicated to this
species led to the isolation of several strains showing different levels of virulence
against different targets. The implication of specific genes in the pathogenicity process
has been demonstrated, but many aspects of the biology of this species, including its
complex insecticidal mechanism of action, are not yet fully understood (2, 3). The recent
whole-genome sequencing and annotation of strain ARSEF 2860 provided an evolu-
tionary framework and an overview of the genetic traits related to the pathogenicity
and virulence of the fungus (4). However, genomic differences between strains are
expected (5).

B. bassiana strain ATCC 74040 (ARSEF 3097) was originally isolated from a boll weevil
cadaver in the Rio Grande Valley of Texas (6) and has been safely used commercially in
biological pest management for a few decades. In addition to significant insecticidal
action against a variety of crop pests through contact, endophytic properties of this
strain have recently been demonstrated, highlighting its potential against piercing-
sucking insects (7). Sequencing, assembly, and annotation of the whole B. bassiana
ATCC 74040 genome provide valuable information on its specific arsenal of insecticidal
toxins and virulence factors.

The B. bassiana ATCC 74040 strain used for sequencing was isolated from the
commercial product Naturalis (CBC [Europe] Srl) and grown on Sabouraud dextrose
agar to isolate genomic DNA employing the DNeasy blood and tissue kit (Qiagen
GmbH, Hilden, Germany) (8). After being quantified using a Qubit 2.0 fluorometer (Life
Technologies, Carlsbad, CA, USA), DNA was supplied to the next-generation sequencing
facilities of Porto Conte Ricerche Srl (Alghero, Italy). The sequencing libraries were
prepared according to the Nextera XT DNA sample preparation protocol (Illumina, San
Diego, CA, USA). Pooling and clustering of libraries were performed employing the
Illumina cBot system, in agreement with the Illumina TruSeq paired-end cluster kit
protocol. DNA was sequenced using an Illumina HiScanSQ sequencer, according to the
paired-end approach. Whole-genome sequencing resulted in 48,744,209 paired-end
reads with a length of 93 bp, which were trimmed and quality filtered with Trim Galore
v0.6.4 and FastQC v0.11.8 (9), respectively. SPAdes v3.14.0 (10) was used with the
“careful” option for de novo assembly, while QUAST v5.0.2 (11) was used for genome
assembly evaluation. Default parameters were used except where otherwise noted.
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Based on contigs of �500 bp, the draft genome sequence obtained contains 2,322
contigs, with an N50 value of 36,979 bp, a GC content of 51.86%, and a total estimated
size of 32,401,214 bp. The genome was annotated using GlimmerHMM v3.0.4 (12),
which led to the identification of 20,271 predicted genes, including genes related to the
insecticidal potential, such as chitinases, proteases, and hydrophobins. Preliminary
information on the B. bassiana strain ATCC 74040 virulence specificity was gained by
aligning the quality-filtered reads to the B. bassiana ARSEF 2860 reference genome
(GenBank accession number ASM28067v1). Further comparative studies are needed to
investigate the genomic variability within this entomopathogenic species.

Data availability. The complete genome sequence of Beauveria bassiana ATCC
74040 (�ARSEF 3097) is available in DDBJ/ENA/GenBank under the accession
number JABAOI000000000. The raw reads have been deposited in the NCBI database
under the SRA number SRR11521919.
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