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Large scale sequencing of Dothideomycetes provides Insights into
genome evolution and adaptation.
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Abstract

Dothideomycetes is the largest and most diverse class of
ascomycete fungi with 23 orders 110 families, 1300 genera and over
19,000 known species. We present comparative analysis of 70
Dothideomycete genomes including over 50 that we sequenced and
are as yet unpublished. This extensive sampling has almost
guadrupled the previous study of 18 species and uncovered a 10 fold
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range of genome sizes. We were able to clarify the phylogenetic
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positions of several species whose origins were unclear in previous
morphological and sequence comparison studies. We analyzed
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selected gene families including proteases, transporters and small
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secreted proteins and show that major differences in gene content is
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Influenced by speciation.
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Fungi in class Dothideomycetes show a high level of ecological
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diversity including many plant pathogens infecting a broad range of
hosts, some of which are involved in the production of food, feed,
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fiber and biofuel.
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We present the genome characteristics of 50 newly sequenced
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Dothideomycetes along with the genomes of several other previously
published Dothideomycetes genomes.

Much of this data was generated as part of the 1000 Fungal
Genomes Project - A collaborative project that engages the broad
mycological community and aims to sequence unsampled fungal
diversity.
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Conclusions

= Repeat content varies widely and is unrelated to lifestyle or
phylogenetic position.
= The newly proposed phylogeny is supported by genome synteny.

= An expanded species specific gene set is an indicator of
iInsufficient sampling within the clade.

= Most differences are organism specific rather than clade
dependent suggesting niche specific speciation.

= These 70 genomes and 400 more are available on MycoCosm
(jgi.doe.gov/fungi).
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Geneome Sizes and Repeat
Content. While the assembled
genomes show a 10x range of
sizes, the un-masked
genomes show less than 5x — !

range.
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A maximum likely inference of the phylogenetic position of 70 Dothideomycetes genomes with Aspergillus
nidulans as the outgroup. The tree was constructed using a concatenated list of 300 orthologous proteins
using RAXML. While the orders are mostly well separated, there are several families with members in
different clades shown with red letters representing Leptosphaeriaceae, Massarinaceae,

Didymosphaeriaceae and Teratosphaeriaceae.
*represents newly sequenced (previously unpublished) genomes.

confidence interval.

Gene content: Gene clusters representing potential
orthologous genes from 450 species across the fungal
tree were used to identify genes belonging to the major
taxonomic clades.

Number of syntenic genes
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A count of syntenic genes supports the proposed phylogeny. We used OrthoMCL to identify orthologous
genes and IADHoRe to identify syntenic clusters (minimum cluster size = 5). The number of genes in
syntenic clusters between two genomes is an indirect measure of relatedness with closely related
genomes showing a higher number of syntenic genes. This measure shows that the abnormally placed
genomes such as Pseudovirgaria and Piedraria indeed belong as shown on the phylogenetic tree.

The genome short names are made of the first three letters of the genus and the first two of the
corresponding species names.

The work conducted by the U.S. Department of Energy Joint Genome Institute is supported by the Office of Science of the U.S. Department of Energy under Contract No. DE-AC02-05CH11231.






