Text S1
Construction and comparison of the linkage maps
Segregation ratios of all markers were analyzed with JoinMap, version 3.0 [1]. Markers with segregation ratios significantly different from 1:1 (P < 0.01) were initially set aside, and linkage analysis using the Kosambi mapping function was performed on the remaining markers. Initial assignment to linkage groups (LGs) was based on the logarithm of the odds (LOD) ratio for each possible marker pair. We used LOD values in the range of 3–8; the final assembly of LGs was completed using a LOD value of 4 or higher. We used linkages with a recombination rate (REC) < 0.4, a map LOD value of 0.05 and a χ2-jump threshold of 5 for inclusion into the map and for the calculation of the linear order of the markers within a LG. Finally, we tested whether the markers with distorted segregation ratios contributed to the map using an iterative addition process from markers with little to substantial segregation distortions. After each JoinMap run, the map was inspected for changes in marker order and distance. When these were not disturbed and when synteny between the two parallel crosses (IPO323 x IPO94269 and IPO323 x IPO95052) was observed, the addition of markers with distorted segregation ratios to the map was accepted. The individual maps were inspected either in Excel or with the graphical genotyping software package GGT [2,3], which allowed detection of singletons and visualized the recombination events in all progeny.

Marker data were grouped and merged using a Perl script. For the IPO323 x IPO94269 cross, merging of the marker data from the twins resulted in a scoring table with 60 individuals and 1341 markers. Grouping of the markers resulted in 473 unique segregation patterns containing 297 DArT, 165 AFLP and 11 SSR markers. The global call rate (percentage of scored individuals) we obtained for this dataset was 99.1%.

For the IPO323 x IPO95052 cross, merging of the marker data from the twins resulted in a scoring table with 125 individuals. One isolate had a genotype call rate less than 95% and was therefore omitted from further analysis. This resulted in a scoring table of 124 individuals and 1162 markers. Grouping resulted in 496 unique segregation patterns containing 491 DArT markers, four SSR markers, and the marker that co-segregates with the (a)virulence locus MgAvrStb6. The global call rate for this dataset was 98.8%.

For the bridge map the scores for markers segregating in both populations were merged. This resulted in a dataset of 184 individuals with 389 markers yielding 263 unique segregation patterns. The global call rate for this dataset was 99.03 %. 

Individual maps were constructed using Joinmap 3.0. In the IPO323 x IPO94269 cross, 29 of the 473 (6.1%) segregation patterns exhibited a significant distortion (P < 0.01; based on χ2) from the expected (1:1) Mendelian ratio. These markers were therefore set aside during the first phase of the map construction. Using a LOD threshold of 4.0, 443 out of the 444 (99.8%) markers could be grouped into 24 LGs. One marker (AHMR_07I02) was not grouped while two AFLP markers (BEGGMpAT_439 and AEGAMpAC_114) exceeded the threshold for the χ2 jump and therefore were not positioned. The order of the markers in all 24 LGs was determined in a single round of JoinMap, and different settings of the thresholds did not alter the marker order or distance. Subsequently, we tried to incorporate the 29 markers that showed segregation distortion, and 10 of them were positioned based on the criteria listed above.
In the IPO323 x IPO95052 cross, 38 of the 496 (7.7 %) segregation patterns exhibited a significant distortion (P < 0.01; based on χ2) from the expected 1:1 Mendelian ratio and were initially omitted from the mapping. Using LOD thresholds of 4.0 (1 group), 5.0 (2 groups) and 5.5 (20 groups) all markers were grouped into 23 LGs. The order of the markers on the 23 LGs was determined in a single round of JoinMap, and again different settings of the thresholds did not alter the order or distance of the markers. Subsequently, we tried to incorporate the 38 markers that showed segregation distortion, and 28 of them could be positioned.
For the construction of the bridge map, loci with strong segregation distortion (P < 0.005) were removed and linkage analysis was performed on the remaining markers. Groups were selected at LOD ≥ 5.5 and the order of the markers within the LGs was determined using the same settings as for the construction of the individual maps.
DArT analysis
DNA of M. graminicola isolates IPO323 and IPO95052 was used to construct two genomic representations for each isolate essentially as described previously [4]. Genomic representations were generated by digesting 100 ng of genomic DNA with 2 units of either HindIII or BamHI in combination with the 4-base cutters MseI and RsaI (New England Biolabs; NEB, USA). Cloning adapters (Table S9) were simultaneously ligated to the complementary overhangs with T4 DNA ligase (NEB). A 1-(l aliquot of the ligation product was used as a template in a 50-(l amplification reaction using primers complementary to the adapter sequences and cycling conditions as described [5].

A 3072-clone library for IPO323 and IPO95052 was prepared for each of the HindIII-MseI-RsaI and the BamHI-MseI-RsaI complexity-reduction methods [6] with the modifications described by Wenzl et al. [5]. PCR products were dried, washed once with 70 % ETOH, and re-suspended in 25 µl of spotting buffer. The amplification products were spotted in duplicate on polylysine coated slides (Erie Scientific, Portsmouth, NH, USA) using a MicroGrid II arrayer (Biorobotics, Cambridge, UK). After printing, the slides were processed by incubation in hot water (95(C) for 2 min., dipped in a 100 mM EDTA and 100 mM DTT solution and dried by centrifugation.
The genomic representations of individual progeny isolates to be hybridized as targets on the array were generated by applying the complexity-reduction methods [5,6], with the exception that genotyping adapters rather than cloning adapters were used (Table S9). The products of the 50-µl PCR reactions were concentrated 10 fold by precipitation with 1 volume of isopropanol and denatured at 95(C for 3 min. Each reaction was labeled with 0.1 µl of Cy3-dUTP using 1 µl of 500 µM random decamers (Amersham Biosciences, Castle Hill, NSW, Australia) and the exo- Klenow fragment of Escherichia coli DNA polymerase I (NEB). In experiments for which DNA was isolated twice, a replicate target labeled with Cy5-dUTP was co-hybridized with the Cy3-dUTP labeled target to the same array. The polylinker fragment of the plasmid was used as a reference [6] and labeled with 6-FAM. Labeled representations, called targets, were denaturated, hybridized to microarrays overnight at 65(C, and slides were washed according to Wenzl et al. [5].
Typically, each experiment was comprised of 96 bar-coded slides that were scanned using a Tecan LS 300 (Grödig, Austria) confocal laser scanner. Each image pair (cy3-FAM or cy5-FAM) was stored directly in the database and analyzed subsequently with DArTSoft (version 7.4.1), a software package developed at DArT P/L. DArTSoft was used to both identify and score the markers that were polymorphic within each experiment as described previously [5,7-12]. The program computes several quality parameters for each clone [7] and markers were selected by simultaneously applying thresholds for four of those: P-value, call rate, reproducibility and polymorphism information content (PIC). Clones with P values ≥ 77%, call rate ≥ 80%, reproducibility ≥ 95% and PIC ≥ 0.3 were selected for both libraries.
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