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sion.  More than 15 genes for resistance have been identified and named in wheat, some of which have been shown to 
interact in a gene-for-gene relationship.  However, the trigger for the switch from biotrophic to nectrotrophic growth 
of the pathogen and the mechanisms of resistance in the host are not known.  To better understand the biology of this 
pathosystem, the genome of the pathogen was sequenced completely by filling in the gaps in an 8.9× draft sequence.  The 
essentially finished sequence contains 18 chromosomes from telomere to telomere, plus five fragments.  Four of the five 
fragments contain telomeres so they presumably make up two additional chromosomes for a total of 20.  A comparative 
bioinformatics analysis of M. graminicola with seven other sequenced fungal genomes revealed that M. graminicola 
possessed fewer enzymes than expected for degrading plant cell walls.  Analyses of grass-infecting pathogens versus 
those from other hosts indicated that the suites of cell wall-degrading enzymes were tailored to break down the cell wall 
compositions of their particular hosts.  The frequency of transposable elements in the genome of M. graminicola was in-
termediate between those of other sequenced fungi.  Many long (> 10 kb) retrotransposons were identified in the finished 
genome compared to the draft sequence, indicating the need for finishing of other fungal genomes.  Availability of the 
finished genome for M. graminicola should greatly aid research on this organism and will help to understand its interac-
tion with wheat.
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Stripe rust (caused by Puccinia striiformis Westend. f. sp. tritici Eriks. (Pst)) is a destructive disease of wheat world-
wide.  High-temperature, adult-plant resistance (HTAP) to stripe rust is non-race-specific, inherited quantitatively, and 
is often more durable than race-specific resistance. Previously, we identified and mapped the single Yr39 HTAP stripe 
rust resistance gene in the spring wheat cultivar Alpowa, which was identified on chromosome 7BL and accounted for 
64.2% of the variation in HTAP resistance.  To identify transcripts associated with Yr39-mediated HTAP resistance, 
we selected two recombinant inbred lines from an ‘Alpowa/Avocet Susceptible’ cross that differed at the Yr39 locus to 
represent an incompatible (Yr39) and compatible (yr39) interaction with Pst.  Using the Affymetrix Wheat GeneChip, we 
profiled the transcription changes occurring in flag leaves of these two lines over a time-course after treatment with Pst 
urediniospores and mock-inoculation.  This time-course study identified 107 and 10 transcripts that were significantly 
induced and repressed during Yr39-mediated HTAP resistance, respectively.  Only one transcript was induced during the 
compatible interaction.  The temporal pattern of transcript accumulation showed a peak at 48 h after infection, which was 
supported by quantitative PCR assays that showed a rapid increase in fungal biomass after this time in the compatible in-
teraction.  Most (64%) of the annotated transcripts specifically induced during HTAP resistance were involved in defense 
and/or signal transduction, including transcripts associated with pathogenesis-related protein production, phenylpropa-
noid (lignin) and anthocyanin biosynthesis, and receptor-protein-kinase signalling.  As expected for non-race-specific 
resistance, no transcripts associated with an oxidative burst and/or hypersensitive response were identified.  This study 
represents the first transcript profiling of HTAP resistance to stripe rust in wheat, and we conclude that Yr39-mediated 
HTAP resistance involves substantial gene expression changes associated with known nonspecific defense mechanisms.
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The greenbug, Schizaphis graminum (Rondani), is an important aphid pest of small grain crops, especially wheat and 
sorghum in the Southern Plains of the U.S.  No host resistance gene against aphid pests in cereal crops has been cloned, 
and the mechanisms of host resistance against aphid feeding are not well understood.  At the Texas Agricultural Experi-
ment Station – Amarillo, we have a research program aimed at understanding the mechanisms of interaction between the 




