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Abstract

Fusarium head blight (FHB) caused by Fusarium
graminearum frequently leads to large yield losses in
wheat and other cereals but also reduces quality due to
contamination with mycotoxins. Breeding for resistance
against the disease in wheat provides the best means to
protect yields. In the present study, we aim to identify
genes which are differentially expressed in response to
Fusarium in wheat. Therefore, we employ 200 doubled
haploid lines and the two parents (the resistant line
CM82036 and the susceptible European spring wheat
cultivar Remus) in an expression quantitative trait loci
(eQTL) mapping experiment using microarray techno-
logy. Expression QTL starts with generating a genetic
map using differentially expressed genes between lines as
molecular markers to identify genomic regions involved
in Fusarium resistance. Microarrays allow to measure
differential transcript abundance by detecting florescent
emission of labeled-mRNA hybridized to complementary
probe sets. We used a custom-build Agilent-microarray

to identify genes differentially regulated under varying
experimental conditions (e.g. time, genotype, Fusarium
vs. water inoculation). Our array-design allows to detect
44000 wheat genes, several hundred wheat candidate
genes that have been reported upregulated in response to
Fusarium stress in literature and the entire transcriptome
of Fusarium graminearum (ca. 14000 genes). In total, we
aim to hybridize about 400 microarrays. Once finished,
we are able to compare and correlate the genetic map
derived from conventional QTL analysis with the new
eQTL map. We expect to identify new QTL involved
in Fusarium resistance that encode for resistance genes
or regulative hotspots controlling multiple genes not
encoded on the eQTL. Such hotspots and the related
genes cannot be detected by conventional QTL mapping
and enables us to build biochemical pathways that are
relevant for resistance against Fusarium.
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