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 Spring dead spot is the most devastating disease of bermudagrass in the transition zone

where it goes dormant in the winter.

 The genomes of three Ophiosphaerella herpotricha, five O. korrae, and three O. narmari

isolates were sequenced.

 The transcriptomes from cultures of the same eleven Ophiosphaerella isolates were

obtained.

 Current efforts are attempting to identify products secreted by the fungi when infecting

and colonizing resistant and susceptible hosts.

Bermudagrass is among the predominant turfgrasses used for commercial and residential 

urban ground cover in the southern United States.  Spring dead spot (SDS) is the most 

devastating disease of bermudagrass in the transition zone where it goes dormant in the winter 

and is caused by a complex of three species of Ophiosphaerella.  To develop effective, durable 

resistance to SDS in bermudagrass cultivars, a thorough understanding of how the pathogen 

induces necrosis of host tissues is necessary.  Based on our recent insights into the spring dead 

spot host/pathogen interaction and how they differ for resistant and susceptible cultivars (Figure 

1), we are now using a bioinformatics approach to identify the fungal gene(s) encoding the 

necrosis-inducing effectors.  The first objective of this study is: to produce a genome sequence of 

O. korrae. In a previous study, a preliminary draft genome sequence of Ophiosphaerella 

herpotricha was generated using one 2
nd

 generation sequencing approach.  Since producing that 

previous genome sequence, higher throughput 3
rd

 generation sequencing approaches have been 

commercialized. This latter technology is less expensive than previous approaches and can 

produce extremely long reads i.e. tens of thousands bases versus the hundreds generated by 2
nd

 

generation sequencing approaches.  

We sent total genomic DNA samples from three Ophiosphaerella herpotricha, five O. 

korrae, and three O. narmari to Novogene Corp., Hong Kong, for Illumina sequencing (Table 1) 

Total genomic DNA of one isolate of each species was sent to Research and Testing Laboratory, 
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Lubbock, TX, for Pacific Biosciences Technology (PacBio) sequencing to generate very long 

DNA sequence reads that can serve as the scaffolds for the genome assemblies.  We have 

received back the PacBio sequences for O. korrae and O. narmari and are still awaiting the O. 

herpotricha; however, the Novogene sequences were of such high quality the PacBio data only 

slightly improved the O. korrae and O. narmari assemblies. Currently, analysis of the genomes 

and gene function is ongoing.  Most genes identified thus far appear to be orthologous (genes in 

different species that evolved from a common ancestral gene, and retained their original 

function) and are shared between Ophiosphaerella spp. (figure 2). 

We also used Novogene Corp to sequence total RNA (RNA transcripts of expressed 

genes, or transcriptome) from cultures of the eleven Ophiosphaerella isolates.  This will be 

compared to the fungal RNA expressed when the fungi are infecting the plants and will be used 

in the next two objectives of the study.  Current efforts are directed at identifying compounds 

secreted by the fungi when infecting and colonizing resistant (U3) or susceptible hosts (Tifway 

419).  To do this, secreted products will be extracted and dialyzed against pure water with 

dialysis cassettes of different molecular weight cutoff sizes. Products in the dialyzed water will 

be digested and identified by tandem mass spectrometry. The secreted products will be analyzed 

in the Orbitrap Fusion Tribid mass spectrometer coupled with an electrospray ion source detector 

and compared to customized databases using Mascot (Matrix Science, Inc. Boston, MA). The 

databases will be generated from the data obtained in objective one from other plant pathogenic 

fungi characterized in the literature.  

Figure 1. Colonization of a spring dead spot susceptible bermudagrass and cortical necrosis by 

Ophiosphaerella korrae (left), a tolerant bermudagrass (Center) exhibiting vascular colonization 

by O. korrae and no necrosis, and O. korrae colonization of a grass which does not produce 

disease (right). Pictures by F. Flores. 
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Table 1. Genomic statistics for three isolates of Ophiosphaerella herpotricha, five isolates of O. 

korrae and three isolates of O. narmari. 
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Figure 3. . Venn diagram of the orthologous genes (genes in different species that evolved from a 

common ancestral gene, and retained function) of Ophiosphaerella korrae, O. herpotricha, O. 

narmari. The three species share the majority of protein coding genes (~70%) (where three 

circles overlap). Fewer genes are shared between two species (where two circles overlap). Each 

species has a lower number of unique genes (where circles do not overlap). Figure areas are not 

to scale.  
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