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Genome assemblies for Pyricularia species and related genera
isolated from diverse host plants
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ABSTRACT We report the availability and preliminary analyses of genomic resources for
35 fungal strains representing Pyricularia and related genera. These data will provide new
insights into genome expansions, as well as mechanisms driving colonization of new
plant hosts.

KEYWORDS whole-genome shotgun, blast fungus

he ascomycete fungus Pyricularia oryzae causes blast diseases in rice and wheat but

also infects diverse Gramineae (1, 2). Recently, we discovered novel host-specialized
populations of P. oryzae in Brazil (3) and determined that admixture has significantly
influenced host range expansion (4). The objective of this study was to develop genomic
resources for understudied Pyricularia population/species and related genera to fill
critical gaps in the species’ evolutionary history.

Fungal strains, whose species affiliations were previously ascertained using sequence-
based markers (3, 5-7), were provided by other researchers or isolated from leaf lesions.
Cultures were established on oatmeal agar, single spored on 3% water agar, and grown
in liquid complete medium with shaking (8). DNA was extracted using a phenol/chloro-
form method and purified with the Genomic Clean and Concentrator kit (Zymo Inc.)
(8). Library construction used a 60-minute tagmentation step but otherwise followed
the Illlumina DNA Prep protocol (Illumina Inc.). Sequences (150-bp paired-end) were
generated using the NovaSeq 6000 platform (Novogene Corp. Inc.).

Undergraduates in an “Applied Bioinformatics” class taught by Farman and Jaromczyk
performed the data processing which is detailed in a GitHub repository (9). Sequence
quality was assessed with FastQC v0.11.9 (10), and trimming/adaptor removal was
performed using Trimmomatic v0.38 (11). VelvetOptimiser v2.2.6 was used to identify
optimized assemblies by testing k-mer values between 69 and 129. Genome complete-
ness was evaluated using BUSCO v5.7.0 (odb10_ascomycota database) (12). Annotation
utilized MAKER v2.31.11 (13) to perform de novo gene predictions with SNAP v2.68.4
(14) and AUGUSTUS v3.4.0 (15) using a custom hidden Markov model. Gene modeling
incorporated alignments to reference proteins from P. oryzae (9) and the nr database.
Putative secreted proteins were identified using SignalP v5.0 (16). Single-nucleotide
polymorphisms (SNPs) were called using iSNPcaller (17) based on BLAST alignments
between each genome assembly and the B71 genome reference (GCA_004785725.2).
Fasta alignment files were generated using custom scripts. Phylogenetic analyses were
performed using RAXML 8.2.12 (18) with the GTRCAT substitution model, and bootstrap
replications were determined using the autoMRE function. Trees were plotted using
ggtree and ggtreeExtra (19, 20).
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FIG 1 Phylogenetic trees for Pyricularia oryzae and other species. (A) Tree showing phylogenetic placement of P. oryzae isolates sequenced in this study (labeled
tips) relative to reference isolates (tip points). Tip/label colors show host-of-origin, and the strip colors distinguish main phylogenetic clades. (B) Tree showing
Pyricularia/Pseudopyricularia species with tip labels colored by species. Larger labels indicate isolates sequenced in this study.

Assembly metrics are summarized in Table 1. Genome sizes ranged from 32. 7Mb for
Pseudopyricularia javanica to 44.9Mb for Pyricularia urashimae isolate UFVPY184, with all
BUSCO scores exceeding 96%. GC content varied from 49.1% to 53.6%, and the number
of predicted genes ranged from 10,465 (Pseudopyricularia cyperi) to 14,617 (P. oryzae),
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with approximately 12.5% being classified as candidate secreted proteins. A phyloge-
netic tree based on 327,024 SNPs (Fig. 1) indicated that 20 of 23 P. oryzae isolates
clustered according to their respective hosts of origin—consistent with P. oryzae's status
as a host-specialized pathogen (3). The three exceptions were U249 and U276—
reportedly from Panicum and Leersia, respectively—which clustered with Luziola
pathogens inside the Urochloa3 clade, and BP1 from Stenotaphrum, which grouped with
the Setaria pathogens. A tree built using 2,223,388 SNPs in the non-P. oryzae isolates (Fig.
1) also showed grouping patterns consistent with host-of-origin. UFVPY125 from
Digitaria grouped with Pyricularia grisea, and the isolates from Urochloa and Panicum
maximum belonged to P. urashimae. Due to the absence of reference genomes, the
others occupied singleton branches whose lengths revealed high divergence from P.
oryzae (= 10%), supporting these strains’ prior classifications as distinct Pyricularia or
Pseudopyricularia species (Pyricularia penniseticola, Pyricularia zingibericola, Ps. javanica,
and Ps. cyperi) (6, 21).

These 35 genomes provide valuable resources for studying Pyricularia evolution and
will offer insights into genetic divergence, host adaptation, and genome dynamics.
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