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Project 1: Development of a BAC contig spanning a major FHB QTL in durum wheat

1. What mgor problem or issue is being resolved and how are you resolving it?

Fusarium head blight (FHB) is a mgjor disease affecting the wheat industry. Developing
resistant varieties is one of the best means of control against FHB. Wild varieties offer the best
resistance for durum wheat, especialy Triticumturgidum L. var. dicoccoides. Previoudly, a
linkage map of 19 markers was constructed using the RICL population Langdon-dicoccoides-3A.
A major QTL for resistance to FHB, Qfhs.ndsu-3AS, was found on the short arm of chromosome
3A, aswell as amarker, xgwm2, tightly linked to the QTL peak. In order to facilitate the
isolation of the gene or genes responsible for the resistance, saturation mapping of the region
around this QTL is being carried out using a combination of approaches, which include wheat
EST (expressed sequence tag)-derived markers designed from the NSF-Wheat Genomics project.
Another resource for markers is by using synteny of wheat with other members of the Poacea.
ESTs that map to regions in rice orthologous to wheat chromosome 3A surrounding the QTL of
interest are being targeted for designing primers. The GRAMENE database contains information
for aligning wheat markers to rice bacteria artificial chromosomes.

2. What were the most significant accomplishments?

ESTs. 29 primers were designed by selecting ESTs that have been mapped to Group 3A, as part
of the Wheat EST mapping effort. All these ESTs map to the chromosomal bin 3A$4-0.45-1.00.
Forward and reverse primers have been designed from these ESTs sequences using the Primer3
software. The optimal annealing temperature was established and PCR was run on the parents, a
small sample of the population, and controls. The primers that showed polymorphism on the
sample population was used on the entire LDN(Dic-3A) population, run on a PAGE gel, silver
stained, and scored. Not all primers showed polymorphism. Markers showing polymorphism
are currently being mapped.

Ten primers have been designed using the consensus contig sequence information available on
the NSF EST database. Polymorphism seen in the parents and a sample population allow the use
of that primer on the complete population. These markers will then be added to the 3A map as
well.

Thirty-six individuals which show recombination in the region of interest have been selected
from the original recombinant inbred chromosome line (RICL) population. This sub-set is being
re-screened in the greenhouse for reaction to Fusariumin a randomized complete block design
with two replications. The added data should help in more accurate phenotypic characterization
of these individuals reducing the error associated with quantitative trait mapping and more
precise placement of Qfhs.ndsu-3AS. This population will then be targeted with the above
molecular markers for saturation mapping. Additionally, one member of the RICL population,
LDN (Dic-3A)-72, that contains the smallest region of the T. dicoccoides segment, and shows
good tolerance to scab is being crossed to normal Langdon durum in order to generate alarge
population segregating for recombinants in this region. This population will be screened with
flanking molecular markers and then targeted for saturation mapping and phenotypic
characterization.
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