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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are as yet unpublished.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
diversity including many plant pathogens infecting a broad range of
hosts, some of which are involved in the production of food, feed,
fiber and biofuel. | S
We present the genome characteristics of 50 newly sequenced i;gﬁﬁ
Dothideomycetes along with the genomes of several other previously ~— Aulhe
published Dothideomycetes genomes.
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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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= Repeat content varies widely and is unrelated to lifestyle or
phylogenetic position.
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= The newly proposed phylogeny is supported by genome synteny.
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= An expanded species specific gene set is an indicator of
iInsufficient sampling within the clade.
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= Most differences are organism specific rather than clade
dependent suggesting niche specific speciation.
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* These 70 genomes and 400 more are available on MycoCosm
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Annotation characteristics of Dothideomycetes
genomes: The numbers represent the Linear r
(Pearson) correlation with the number of genes and
genome size respectively. Ellipsis represent the 95%
confidence interval.

Falci
~ AUrpu
 Myrdu

Tryvi

LR THHEETHLEEETTLE

Gene content: Gene clusters representing potential
orthologous genes from 450 species across the fungal
genomes show a 10x range of tree were used to identify genes belonging to the major

sizes, the un-masked taxonomic clades.

genomes show less than 5x — !
range.

Geneome Sizes and Repeat
Content. While the assembled

(Jgi.doe.gov/fungi). Number of syntenic genes 1l d s L s s 5311 s8] A1l A
0 9755 IIJUJCIJCDUJ("C.O'D'DE(“"UI—'D(""UU)C‘JDgU"-T'DEEDI_—*C"g'ULDEf_)"DD}ND{WOF_I_‘UZg'UPO‘)'U—'l<>U’JU‘)O"UDNNNND'D—HD'D§)—i
ToDooC RS SfonnSE o ou gL et o s a3 S0 PoRS VeI 20N lED Do MSSSsoRNasSES
E,Ncmglgm—‘—mznmggmjﬁgm:amnguR-Em?.,mnSEm:?..F:’mgt"gogﬁEgm?gfjjgﬂﬂﬁgaigmjjﬁgau_
0 9765 ®SogE - Eumoue“‘:“:ﬁg_' n:-mc—'—gg—. JZjOE”NE{E:—_' = Dlﬁgcm—mmaﬂﬁno:c cc

Acknowledgements

Bipolaris_zeicola Bipze
Bipolaris_victoriae Bipvi
Bipolaris_oryzae Bipor
Bipolaris_sorokiniana E:Ers'nna ..
i . — Bipolaris_maydis_C3
The data presented here includes newly sequenced genomes from: Curvulary unata* S:&'& ..
G : : — etosphaeria_turcica
= B. Gillian Turgeon (Cornell University). Pﬂemﬂi‘:};&_wﬁmﬁ,em E?E; ..
. . - FPyrenophora_teres
= Colleen Hansel (Woods Hole Oceanographic Institution). ,qrfema";ra_aﬁemaa* Altal
) i — Clathrospora_elynae™ Clael
= Francis Martin (INRA). [ Leptosphaeria_maculans L Lepma .
_ _ _ Pienodomus_tracheiphiius® L Pletr
= Stephen Goodwin (Purdue University). |~ Cucurbitaria_berberidis* Cuche ..
Pyrenochaeta_sp DS53s4Y3a* Pyrsp
__— Stagonospora_sp_SRC1IsM3a* M Stasp
Fhaeosphaeria_nodorum Fhano
Ophiobolus_disseminans® L Ophdi
Dothidotthia_symphoricarni* Dotsy
e Dictymelia_exigua™® r r~ Didex ..
b Macroventuria_anomochaeta™ Macan
— —— Byssothecium_circinans® M Bysci ..
| Massarina_eburnea* M I'u'Iaseh
r—— Paraphaeosphaeria_sporulosa*D F’EFEFI ..
b Karstenula_rhodostoma® D Karrh
Lentithecium_fluviatile* Lenfl .l
- Trematosphaeria_perusa* —— Terpe
Corgnespora_cassiicola* Corca
Pleomassaria_siparia* r Plesi
— Melanomma_pulvis-pyrius® ~ Melpu
I Westerdykella_ornata® Wesaor
— L Sporormia_fimetaria* Spofi
\9‘5 Lophiostoma_macrostomum™ Lopma
<0 o o Aa:;}sphaen‘a_ .a;a::.'r'r* — ga é’ar
(o) | idymosphaeria_enalia*D Iden
?\G - Polyplosphaeria_fusca™ E Folfu
Amniculicola_lignicola™ Armnli
Zopfia_rhizophila® Zoprh
Delitschia_confertaspora™ Delco
- Glonium_stellatum* Glost ..
Cenococcum_geophilum™ Cenge
Lepidopteralia_palustris™ Leppa
Lophium_mytilinum™ e Lopmy
Pseudovirgaria_hyperparasitica™ Fsehy
ales —— Macrophomina_phaseolina Macph ..
Sphaef\a e Neofusicoccum_panvum Meopa
Botryo Phyllosticta_citriasiana® Phyci
Aplosporella_prunicola™ Aplpr
Saccharata_proteas™ —— Sacpr
Fatellaria_atrata™ Fatat
r Venturia_inaequalis*® r[ Venin
b Tathia_fuscella™ - Totfu
Aulographum_hederae™ Aulhe
r— Sphaerulina_populicola* Sphpo ..
Y~ Sphaerulina_musiva* Sphmu
Cercospora_reas-maydis® Cerze
Pseudocercospora_fijiensis* Fsefi
[ Zasmidium_cellare™ T fasce
/ Dothistroma_septosporum - Dotse
rf Zymoseptoria_tritici T Zymtr
S Zymoseptoria_pseudotnticr® ZYmMps
d‘\‘a\e L Zymoseptoria_ardabiliae™ Zymar
ap(\o Dissoconium_acicuiare™ Disac
G [ Teratosphaeria_nubilosa* Ternu
Fiedraia_hortae™ Fieho
Baudoinia_compniacensis Bauco
Folyschaston_citri™ Folci
I Aureobasidivm_puliuians ~ Aurpu
. Myriangium_duriaei™ Myrdu
Trypethelium_virens™ Tryi
+ Aspergilius_nidulans

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.

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.
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