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resistance in the model plant Brachypodium distachyon
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Aims of the work

Brachypodium distachyon (L.) Beauv. has emerged as a new model plant for the functional genomics of the Triticeae as its biological attributes (e.g. a small diploid genome of 355 Mb) would greatly facilitate the elucidation
of complex traits of small grain cereals (Draper et al. 2001). In particular, the completely sequenced Brachypodium genome (http://www.brachybase.org) could act as a “genomic bridge” to cereal species like wheat and
barley and thereby considerably ease the task of mapping orthologous genes. In this work the model plant Brachypodium has been employed to analyze the genetics of quantitative resistance to leaf rust. Accordingly, our
main goals were (i) to develop an acceptable number of molecular markers throughout Brachypodium genome, (ii) to develop a new linkage map in Brachypodium based on an F2 population segregating for leaf rust

resistance, and (i) mapping QTL involved in resistance to leaf rust in Brachypodium.

Plant material

Looking for a population that was segregating for more than one trait (at least one abiotic and one biotic stress tolerance), but also able to stand among others of the International initiatives, a cross between Brachypodium
inbred lines was considered for the present study. An F2 mapping population of 110 individuals was thus generated at USDA-ARS between two diploid inbred lines showing different responses to leaf rust (Puccinia
brachypodii) infections, Bd3-1 (partially resistant) and Bd1-1 (susceptible). The Bd3-1 x Bd1-1 F2 population was used for map construction and leafrust first resistance test, the derived F3 families used for the second
resistancetest, and a final germplasm resource of immortalized recombinant inbreds (RILs) is being developed at the University of Modena and Reggio Emilia. An additional set of Bd1-1 x Bd3-1 Recombinant Inbred Lines is
available at D.G. laboratory in Minnesota.
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D " « This work demonstrates the potential of Brachypodium distachyon to study interaction between grasses and leaf rusts.
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Frequency distribution of AUDPC values for studies in comparative genomics. The newly developed map offers the opportunity to future identification of genomic regions underlying complex traits. This
F2ts (A), F2ta (B), F3t1 (C) and F3t2 (D). will allow to compare possibly the genetic architecture of already known leaf rust partial resistance QTL, between the model plant Brachypodium and the
In C and D each score was based on the
average of five plants derived from a single F2. barley crop.
Bd3-1 and Bd1-1 are indicated by arrows.
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