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Project 1. Microsatellite Marker Devleopment and Construction of a Microsatellite Allele
Size Database of Elite and Scab Resistance Wheat Genotypes.

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

Whest breeders do not have unfettered accessto DNA markersthat can be effectively used in the
discovery of and selection for genes that control Fusarium resistance in wheet. As aresult, wheat
breeding programs with the god of producing agronomically superior cultivars with acceptable grain
qudity make rdativdy little use of existing RFLP markers. To solve this problem we are developing
microsatellite DNA markers that are more polymorphic and less laborious to use than RFLPs. New
microsatellite markers will be placed on the wheat genome map in the ITMI mapping population and by
physica mapping with aneuploid stocks. In order to pre-enable gpplication of this technology, markers
representing each of the 84 virtua %2 arm map bins (4 per chromosome) will be used to characterize
both scab resistant lines (e.g. Sumai 3, Niing7840 and W14) as well asapane of 36 or more breeder-
identified breeding parents.

2. Wha were the most sgnificant accomplishments?

Microsatellite construction: During the granting period atota of 476 new microsatellite primer pairs
were developed. Thisincluded 402 from random genomic libraries and 74 from EST sequence data.
The latter were selected from the 19230 wheat ESTs available in the database.

Microsatellite mapping: A tota of 148 of these markers are polymorphic in the ITMI mapping
population. 143 bands generated by 136 primer pairs were mapped (flanking LODs>3.0) on 83
progeny of the ITMI population. Loci from an additiona 83 primer pairs were locaized to
chromosome arms using aneuploid stocks of Chinese Spring. The genomic digtribution of theseloci is
summarized asfollows

Chromosome digtribution of microsatellites on wheat chromosomes
Chromosome A B D
1 11 8 13
2 4 21 6
3 11 13 5
4 13 5 5
5 14 14 8
6 9 11 13
7 8 11 16

Characterization of scab resistance gene sources and likely breeding parents. MSU will request
nominationsfor linesto include in the dlde state database from USWBS wheet breeders during the fall
of 2001. Genotyping of that set will be done once the mgority of microsatdllite markers are mapped.
A collaborative arrangement with Dr. G. Brown-Guidera (USDA-ARY) is established and the dlde-
szing will occur on a capillary eectrophoresis unit using fluorescent-labeled primers. The primersto be
used are a subset which have demonstrated polymorphism among U.S. materids.
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Include below alist of the publications, presentations, peer-reviewed articles, and non-peer reviewed
articles written about your work that resulted from al of the projects included in the grant. Please
reference each item using an accepted journd format. If you need more space, continue the list on the
next page.
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