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Diverse life styles encoded in the genomes of eighteen Dothideomycetes

Robin A. Ohm*’, Rosie E. Bradshaw?, Bradford J. Condon®, Nicolas Feau’, Bernard Henrissat®,

Benjamin A. Horwitz®, Conrad L. Schoch’, B. Gillian Turgeon®, Andrea Aerts', Kerrie Barry?,

Alex Copeland®, Braham Dhillon*, Fabian Glaser®, Jane Grimwood®, Cedar Hesse®, Idit Kosti®®,
Kurt LaButti!, Erika Lindquist', Steve Lowry®, Susan Lucas', Robert Otillar’, Asaf A. Salamov’,
Jeremy Schmutz!, Hui Sun®, Lynda Ciuffetti®, Richard C. Hamelin*, Gert Kema®, Christopher
Lawrence™, Joey Spatafora’, Pierre J.G.M. de Wit', Shaobin Zhong*?, Stephen B. Goodwin®,

Igor V. Grigoriev*

10.

11.

12.

13.

Department of Energy (DOE) Joint Genome Institute (JGI), 2800 Mitchell Drive, Walnut
Creek, CA 94598, USA

Institute of Molecular BioSciences, College of Sciences, Massey University, Palmerston
North 4442, New Zealand

Department of Plant Pathology & Plant-Microbe Biology, 334 Plant Science, Cornell
University, Ithaca, NY 14853, USA

Faculty of Forestry Forest Sciences Centre 3032 - 2424 Main Mall, UBC Vancouver, BC
Canada V6T 174

Lab Architecture et Fonction des Macromolécules Biologiques, Aix-Marseille Université,
CNRS, UMR 7257, Case 932, 163 Avenue de Luminy, 13288 Marseille cedex 9, France
Department of Biology, Technion - 1T, Haifa 32000, Israel

NIH/NLM/NCBI, 45 Center Drive, MSC 6510, Building 45, Room 6an.18, Bethesda,
MD 20892, U.S.A.

BKU, Technion - IIT, Haifa 32000, Israel

Department of Botany and Plant Pathology, Oregon State University, 2082 Cordley Hall,
Corvallis, OR 97331, USA

Wageningen University and Research Centre, Droevendaalsesteeg 1, 6708 PB
Wageningen, The Netherlands

Virginia Bioinformatics Institute & Department of Biological Sciences, Bioinformatics
Facility 1, Washington Street, Blacksburg, VA 24061, USA

College of Agriculture, Food Systems, and Natural Resources, NDSU Department 2200,
315 Morrill Hall, P.O. Box 6050, Fargo, ND 58108, USA

USDA-Agricultural Research Service, Purdue University, West Lafayette, Indiana, USA



March 2013

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



DISCLAIMER

This document was prepared as an account of work sponsored by the United States Government.
While this document is believed to contain correct information, neither the United States
Government nor any agency thereof, nor The Regents of the University of California, nor any of
their employees, makes any warranty, express or implied, or assumes any legal responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by its trade name, trademark, manufacturer,
or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof, or The Regents of the
University of California. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof or The Regents of

the University of California.



The Dothideomycetes class of fungi includes many pathogens that infect a broad range of plant
hosts. Here, we compare genome features of 18 different members of this class, including 6
necrotrophs, 9 (hemi)biotrophs and 3 saprotrophs, and discuss genome structure, evolution, and
the diverse strategies of pathogenesis. The 18 genome sequences show dramatic variation in size
due to variation in transposon expansions, but less variation in core gene content. During
evolution, gene order in these genomes is changed mostly within boundaries of chromosomes by
a series of inversions often surrounded by simple repeats. This is in contrast to major
interchromosomal  rearrangements observed in other groups of genomes. Several
Dothideomycetes contain gene-poor and TE-rich putatively dispensable chromosomes of
unknown function. In the current set of organisms, biotrophs and hemibiotrophs are mostly
phylogenetically separated from necrotrophs and saprobes, which is also reflected in differences
between gene sets represented in each group. The 18 Dothideomycetes offer a rich catalogue of
genes involved in cellulose degradation, proteolysis, Cys-rich small secreted proteins and
secondary metabolism, many of which are enriched in proximity of transposable elements,

suggesting faster evolution because of both TE mobility and RIP effects.





