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Abstract 

Objectives:  Genome sequences are a vital resource for accelerating the biological exploration of an organism of 
interest. Pythium destruens (a synonym of Pythium insidiosum) causes a difficult-to-treat infectious disease called pythi-
osis worldwide. Detection and management of pythiosis are challenging. Basic knowledge of the disease is lacking. 
Genomes of this organism isolated from different continents (i.e., Asia and the Americas) have been sequenced and 
publicly available. Here, we sequenced the genome of an Australian isolate of P. destruens. Genome data will facilitate 
the comparative analysis of this and related species at the molecular level.

Data description:  Genomic DNA of the P. destruens strain ATCC 64221, isolated from a horse with pythiosis in Aus-
tralia, was used to prepare one paired-end library (with 180-bp insert) for next-generation sequencing, using the Illu-
mina HiSeq 2500 short-read platform. Raw reads were cleaned and assembled by several bioinformatics tools. A total 
of 20,860,454 processed reads, accounted for 2,614,890,553 total bases, can be assembled into a 37.8-Mb genome, 
consisting 13,060 contigs (average length: 2896 bases; range: 300–142,967), N50 of 11,370 bases, and 2.9% ‘N’ compo-
sition. The genome was determined 85.9% completeness, contained 14,424 predicted genes, and can be retrieved 
online at the NCBI/DDBJ databases under the accession number BCFQ01000000.1.
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Objective
Genome sequences of many microorganisms can now be 
generated at a much lower cost than ever in the past due 
to the advances in the massive DNA sequencing technol-
ogy, so-called next-generation sequencing (NGS) plat-
form [1]. Such data are a vital resource for accelerating 
the exploration of biology and pathogenicity of an organ-
ism of interest. The oomycete microorganism Pythium 

insidiosum has emerged as a devastating pathogen for a 
few decades [2–4]. It is a causative agent of a difficult-
to-treat infectious disease called pythiosis, reported in 
humans and some animals from tropical, subtropical, 
and temperate areas across the world. Detection and 
management of patients with pythiosis are complicated 
and problematic in the clinics due to the lack of efficient 
diagnostic and therapeutic tools, as well as basic knowl-
edge of the disease. Genomes of 6 P. insidiosum strains 
isolated from different sources (i.e., human, horse, and 
water) and geographic locations in the continents of Asia 
and Americas (i.e., the United States, Costa Rica, Brazil, 
and Thailand) were sequenced and deposited in the pub-
lic data repositories [5–10], and become an invaluable 
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resource for bioinformatics and functional genetic stud-
ies of this organism.

Here, we sequenced a draft genome of Pythium destru-
ens, isolated from an equine patient with pythiosis, using 
the Illumina HiSeq 2500-based NGS platform. The spe-
cies name of P. destruens has been first introduced in 
1987 and appears to be a synonym of P. insidiosum based 
on antigenic and phylogenetic analyses [11–13]. The 
genomic data of P. destruens represent a pathogen strain 
from the continent of Australia. Bioinformatics and com-
parative genomics analyses of the pathogen genome data 
reported by this and other studies [5–10] could provide 
insights into basic biology, genetic variation, host speci-
ficity, and underlying pathogenesis mechanism and lead 
to identifying potential target genes for the development 
of a novel control measure (i.e., drug and vaccine) against 
pythiosis.

Data description
The P. destruens strain ATCC 64221 was isolated from 
a horse with pythiosis in Australia. Its molecular iden-
tity information, i.e., ribosomal deoxyribonucleic acid 
(rDNA) sequence, was stored in the National Center for 
Biotechnology Information (NCBI) database (accession 
numbers: KP780446.1 and KP780468.1). The organism 
was grown on Sabouraud dextrose (SD) agar and regu-
larly subcultured every 3–4 weeks until use. Several small 
pieces of SD agar containing an actively-growing colony 
were transferred to SD broth and shaking incubated 
at 37  °C for 7  days. The well-grown organism was col-
lected from the broth culture and proceeded for genomic 
deoxyribonucleic acid (gDNA) extraction, following the 
protocol described by Lohnoo et  al. [14]. The organism 
was re-checked its identity and genotype (clade-II) by 
the rDNA single-nucleotide polymorphism-based mul-
tiplex polymerase chain reaction [13, 15]. The result-
ing gDNA was then used to prepare one paired-end 
library (with 180-bp insert) for NGS, using the Illumina 
HiSeq2500 platform (Yourgene Bioscience, Taiwan). 
Before genome assembly, the Qiagen CLC Genom-
ics Workbench software was used to trim obtained raw 
reads to recruit a read length of 35 bases or more. The 
adaptor sequences of all reads were eliminated by the 
Cutadapt 1.8.1 program [16]. After sequence trims, a 
total of 20,860,454 raw reads (average length: 125 bases) 
were obtained, which accounted for 2,614,890,553 total 

bases. The Velvet 1.2.10 program [17] can assemble the 
recruited raw reads into 13,060 contigs with an aver-
age length of 2896 bases (range: 300–142,967). The pro-
gram also reported N50 of 11,370 bases and percent ‘N’ 
(unknown bases) of 2.9%. The resulting draft genome of 
P. destruens contained 37,817,292 bases (69× genome 
coverage). A BLAST search of a CEGMA panel of 248 
highly-conserved eukaryotic genes against the assem-
bled sequences showed 85.9% genome completeness [18]. 
The MAKER2 program [19] predicted 14,424 open read-
ing frames (ORFs). All contig sequences can be down-
loaded online at the NCBI and DNA Data Bank of Japan 
(DDBJ) data repositories under the accession number 
BCFQ01000000.1 (Data file 1; Table 1).

In summary, the pathogenic oomycete P. destruens (an 
alternative name or synonym of P. insidiosum) can cause 
a deadly infectious condition “pythiosis” in humans and 
some animals, especially horses and dogs, worldwide [2, 
3, 11–13, 20]. Although some established diagnostic and 
therapeutic modalities are available, the management of 
the infection caused by this microorganism is still chal-
lenging [20–25]. Little is known regarding the basic biol-
ogy and pathogenesis of the pathogen. We reported a 
draft genome sequence of the P. destruens strain ATCC 
64221, isolated from an infected horse in Australia. The 
genome was 37.8  Mb in size and comprised of 13,060 
contigs, and 14,424 predicted ORFs (which was similar to 
the ORF number (n = 14,962) predicted in the reference 
genome from the co-species P. insidiosum strain Pi-S [7]). 
The genome sequence obtained from the current study 
will serve as an invaluable resource to facilitate compara-
tive genomic and molecular genetic analyses of P. destru-
ens and related species, as well as to identify potential 
target genes for the development of drug and vaccine 
against pythiosis.

Limitations

1.	 The Illumina HiSeq  2500 short-read NGS platform 
was employed in the genome sequencing of the P. 
destruens strain ATCC 64221. Such a platform relies 
on DNA amplification for library construction where 
sequence coverage biases may occur. Besides, the 
sequencing-by-synthesis technique employed by Illu-
mina platform is known to produce a small number 
of substitution errors.

Table 1  Overview of data files/data sets

Label Name of data file/data set File types
(file extension)

Data repository and identifier (DOI or accession 
number)

Data file 1 Pythium insidiosum strain ATCC 64221, whole genome 
shotgun sequencing project

FASTA GenBank (https​://ident​ifier​s.org/ncbi/insdc​:BCFQ0​00000​
00.1)

https://identifiers.org/ncbi/insdc:BCFQ00000000.1
https://identifiers.org/ncbi/insdc:BCFQ00000000.1


Page 3 of 4Krajaejun et al. BMC Res Notes          (2020) 13:329 	

2.	 The draft genome of P. destruens was sequenced 
from a single 180  bp-insert paired-end library, with 
no mate-pair library. This limitation resulted in a less 
complete genome with a relatively higher number of 
assembled sequence fragments (13,060 contigs) and 
relatively lower genome size (37.8 Mb), in compari-
son with the draft genome of the P. insidiosum strain 
Pi-S (number of contigs: 1192; genome size: 53.2 Mb) 
that employed several paired-end (180-bp insert) and 
mate-pair (insets ranging from 5 to 15  kb) libraries 
[7]. Comparative analysis of these 2 genomes, for 
example, to investigate gene gain, loss, and modifica-
tion is cautioned with such limitations.

3.	 The mitochondrial genome data were not separated 
from the nuclear genome data, and may slightly 
impact the estimated genome size and gene contents 
of P. destruens.
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