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Project 1. Geneticsand Diversity of Gibberella zeae.
What mgor problem or issue is being resolved and how are you resolving it?

This research examines the genetic diveraity and potentid for genetic recombination in the FHB
pathogen, Fusarium graminearum (Gibberella zeae). The information will help us understand the
variability in the pathogen and help estimate the possibility of new highly aggressive types developing
from crosses between pathogen lineages from different geographic locations. 1t may dso identify
genetic targets in the pathogen for resistance breeding or biotechnology solutions.

The research objectives of this project are: 1) to determine genetic diversity at field, regiond, and
continental levels, 2) to search for evidence of population subdivison, migration, sexua recombination,
or adaptation in the pathogen; 3) to create genetic maps of G. zeae and map important traits such as
toxin production; 4) to determine possible infertility across distantly related lineages of the pathogen,
and 5) to study segregation of aggressiveness in crosses of pathogen drainsin order to identify virulence
factors.

Wha were the most significant accomplishments?

In 1999, we surveyed wheat scab populations from five states within the U.S. Corn Belt. We isolated
Fusarium samples either directly from scabby whesat heads, or from individua seeds within
contaminated seedlots. We have examined 42 polymorphic Amplified Fragment Length Polymorphisms
(AFLP) loci for 71-75 randomly selected Fusarium isolates from each tested population. The
percentage of these isolates that we identified as Fusarium graminearum (Gibberella zeae) ranged
from alow of 79% (56/71) from an Illinois seedlot, to 100% (71/71) from a Kansas whest head
sampling. Divergence anong F. graminearum populations from these five Sateswas low. Pairwise
Ggr vaues ranged from only 0.013 to 0.040, and indicate high rates of effective migration (Nm)
between populations. We observed a positive, but satistically inggnificant, correlation (r = 0.46, p =
0.18) between inter-population geographic distance and G vaues. These data provide support for
the hypothesis that regiond populations of F. graminearum within the U.S. Corn Bdlt are part of a
sngle, largely panmictic, metapopul ation.

We congtructed a genetic linkage map of Gibberella zeae (Fusarium graminearum) by crossng
nitrate non-utilizing (nit) mutants of G. zeae strains R-5470 (from Japan) and Z-3639 (from Kansas).
Ninety-nine Nit" progeny were sdlected and anayzed for Amplified Fragment Length Polymorphisms.
We used 34 pairs of two-base sdective primers to identify 1051 polymorphic markers that mapped to
502 unique loci on nine linkage groups. The totd map length is gpproximately 1300 centiM organs with
an average interva of 2.5 map units between loci. Three of these linkage groups have high levels of
segregation distortion, with selection of Nit™ recombinant progeny accounting for two of the three
skewed regions. Two linkage groups appear to have intercaary inversons. Loci governing
trichothecene toxin amount and type (deoxynivaenol versus nivalenol) map on linkage groups IV and |,
respectively. Thislinkage map will be useful in population genetic studies, map-based cloning, QTL
andysis, ordering genomic libraries, and comparisons with related species.
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