Comparative transcriptomics during pathogenesis
Few whole-genome expression analyses during pathogenesis have been reported for the Dothideomycetes. Exceptions are fungal-plant interaction studies with M. graminicola and L. maculans and their respective hosts, wheat and Brassica species 
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. Here, we compared changes in gene expression from relatively early infection (7 days for L. maculans and 9 days for M. graminicola) to relatively late infection (14 days for both species) for orthologous pairs of genes from these two fungi. There were 98 orthologous pairs for which genes in both organisms were at least two-fold up-regulated and 10 orthologous pairs of genes that were down-regulated from early to late infection (Table S6). Functional annotation terms that were over-represented in up-regulated genes included predominantly enzymes with oxidoreductase activity (Table S7). These enzymes may be involved in the defense against oxidative stress caused by hydrogen peroxide and other reactive oxygen species, which are produced by the fungus, the host plant, or both. This phenomenon has been shown previously in M. graminicola 
 ADDIN EN.CITE 
[1,3]
 and we here observe a similar process in L. maculans, at least on the level of gene expression. There were no over-represented functional annotation terms in down-regulated genes. Interestingly, there were three putative transcription factor genes (containing a fungal-specific, a C2H2 zinc finger, and a CP2 transcription factor domain, respectively) that were strongly up-regulated in both organisms. These transcription factors may be involved in regulating the pathogenesis process and are interesting targets for further analysis. This approach of comparative transcriptomics between organisms has resulted in new leads to study the pathogenesis process of these two Dothideomycetes. In future experiments, a broader approach involving more species and additional comparable stages of the pathogenesis process may very well reveal more conserved gene responses, leading to new target genes for further study. This is particularly interesting in pathogen-host combinations for which the host also has been sequenced (e.g., maize 
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, poplar 
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 and Brassica oleracea 6[]
), since this allows simultaneous analysis of pathogen and host gene-expression responses.

Material and Methods
Microarray gene-expression analyses using EST unisequences were previously reported for Mycosphaerella graminicola 1


[ ADDIN EN.CITE ]
. The EST unisequences were aligned to the genome of this organism using BLAT and those overlapping with a predicted gene model were considered to originate from this gene model. If an EST unisequence overlapped with more than one gene model, the gene model with the largest overlap was chosen. Using this approach, 2571 of the 2816 unisequences (91.3%) could be mapped to a gene model and 2245 of the 10971 gene models (20.5%) had at least one unisequence mapped to it. The ratio of gene expression 14 days after inoculation and 9 days after inoculation was calculated for each gene for which expression data was available. Microarray data were also available from Leptosphaeria maculans 2
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. In this organism, the ratio of gene expression 14 days after inoculation and 7 days after inoculation were calculated for each gene with expression data. A bidirectional best-hit approach was taken to identify putative orthologs between M. graminicola and L. maculans. An all-versus-all BLASTp analysis was performed using an E-value cutoff of 1e-10. In case of a bidirectional best hit between two sequences of the two organisms, these sequences were considered to be putative orthologs. Orthologous pairs were identified for which the change in expression was at least two-fold up in both organisms or at least two-fold down in both organisms.
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