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Abstract
Colletotrichum orchidophilum is a plant-pathogenic fungus infecting a wide range of
plant species belonging to the family Orchidaceae. In addition to its economic impact,
C. orchidophilum has been used in recent years in evolutionary studies because it represents
the closest related species to the C. acutatum species complex. Here, we present the first-
draft whole-genome sequence of C. orchidophilum IMI 309357, providing a resource for future
research on anthracnose of Orchidaceae and other hosts.

Most Colletotrichum spp. are associated with anthracnose diseases of plants and vir-
tually every plant cultivated in the world is susceptible to one or more species. The genus
Colletotrichum is considered both scientifically and economically to be one of the most
important groups of plant-pathogenic fungi (Dean et al. 2012). Colletotrichum orchidophilum
causes disease on several species of the family Orchidaceae. According to data collected
from culture collections and GenBank, C. orchidophilum is restricted to the family Orchi-
daceae in countries such as the United States, the United Kingdom, Panama, and China
(Damm et al. 2012). Recently described as a new species of Colletotrichum, C. orchidophilum
does not belong to any major clade or species complex (Marin-Felix et al. 2017). Because
C. orchidophilum is the most closely related species to the C. acutatum species complex, it
has been widely used as a reference outgroup to build C. acutatum species phylogenetic
trees (Baroncelli et al. 2017). C. orchidophilum strain IMI 309357 was collected on 27 August
1986 from orchid (Phalaenopsis sp.) in the United Kingdom.

The genome of C. orchidophilum strain IMI 309357 was sequenced using lllumina
paired-end sequencing technology by the McGill University and Genome, Quebec Innovation
Centre (Canada). Paired reads of 250 bp (10.02 Gbp; average predicted coverage 200x)
were assembled using SPAdes v3.8.2 (Bankevich et al. 2012). The mitochondrial genome
was assembled manually using Geneious R8.1.4 (Kearse et al. 2012). The nuclear genome
of C. orchidophilum consists of 321 sequence scaffolds with a total assembled length of 48.56
Mbp (N50 = 284,473 and L50 = 57), 51.07% GC content, and a maximum scaffold size of
844,029 bp (Table 1). The completeness of the assembly was assessed using BUSCO v12
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Table 1. Summary statistics of the Colletotrichum orchidophilum strain IMI309357 genome assembly

Variables

Number of scaffolds

Assembly length (bp)

N50 (bp)

L50 (bp)

BUSCO completeness

Number of predicted genes

Number of predicted secreted proteins

Statistics

321
48,556,462
284,473
57

99.79%
14,496
1,488

(Simao et al. 2015), which estimated the genome sequence to be 99.8% complete. The
nuclear genome was annotated using the MAKER2 pipeline (Holt and Yandell 2011). Overall,
14,496 protein-coding gene models were predicted. Analysis with SignalP 4.1 (Petersen et al.
2011) revealed that 1,564 predicted proteins (10.8% of the proteome) contain a secretion
signal peptide. A comparative analysis with other Colletotrichum genomes available (Alkan
et al. 2013; Baroncelli et al. 2014, 2016; Gan et al. 2013, 2016; Hacquard et al. 2016;
O’Connell et al. 2012) confirmed that C. orchidophilum is closely related to C. acutatum
species, sharing 83.6% (12,116) of the proteomes. Among all the secreted proteins encoded
by C. orchidophilum IMI 309357, 197 are Colletotrichum-specific proteins, of which 11 are
lineage-specific because they do not have any sequence similarity to proteins in public
databases, based on BLAST searches (e-value threshold of 1e-10). Such features are
characteristic of fungal effectors, which are proteins that are involved in the suppression or
evasion of host defense.

The C. orchidophilum sequence represents a new resource for future research on
anthracnose and Colletotrichum comparative genomics. The genome sequence has been
deposited in GenBank under the accession number MJBS00000000.1 (BioProject:
PRJNA342923; BioSample: SAMNO05771038). The genome sequence and gene models
of C. orchidophilum IMI 309357 are also available from the MycoCosm fungal genomics
portal, developed by the U.S. Department of Energy Joint Genome Institute (Grigoriev

et al. 2014).
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