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A synteny approach between the genomes of rice and barley was adopted to individuate candidate genes
(CGs) for the barley developmental mutants previously mapped by our group. Map positions were used to
select sequenced RFLPs linked with the mutant loci. In silico mapping of these markers by BLAST
searches against the rice genome sequence allowed the identification of syntenic chromosomal regions in
rice. CGs of particular interest include the rice ortholog of maize Liguleless1 (Lg1), which represents a
candidate for the barley liguleless (lig) locus, and the rice FRIZZY PANICLE (FZP) gene, which
represents a candidate for the barley branched1 (brc1) locus.

A fragment of the barley Lg1 gene was isolated by PCR with degenerate primers and mapped via SNP
mapping on chromosome 2H, in the region hosting the lig locus, providing preliminary evidence of the
correlation between CG and mutant phenotype. Cloning of the entire gene sequence and cosegregation
analysis with the mutant phenotype are underway.

The brc1 locus (previously brc-5, Franckowiak and Lundqvist 2002) was mapped on barley chromosome
2H, sublinkage group 17 (Castiglioni et al. 1998). A syntenic chromosomal region was defined on rice
chromosome 7. Annotation of this region resulted in the identification of FRIZZY PANICLE (FZP), a rice
gene involved in inflorescence architecture and orthologous to maize Branched Silkless1 (BD1). The
barley orthologue was isolated and is being SNP-mapped on the high-density molecular map developed in
our lab, to corroborate the correlation between the locus and the mutant phenotype.

A strong CG was also found for the calcaroides b19 and calcaroides C15 loci located on barley
chromosome 5H. The rice syntenous region for these loci hosts a predicted gene exhibiting high sequence
similarity to rough sheath2, a MYB gene implicated in the negative regulation of knox activity in maize
(Timmermans et al. 1999; Tsiantis et al. 1999). The barley rough sheat2 (Brs2) homologue was isolated
in our group and its expression characterized by in situ hybridization on barley vegetative apexes and
immature inflorescences. The gene shows a strong expression in a ring-shaped domain at the lemma
basis. Two experimental evidences are contrasting with a possibile functional role of Brs2 in the
calcaroides phenotype: a. differences in gene expression between the wild type and  calcaroides mutant
were not evident from reverse transcription experiments; b. Brs2 was mapped on chromosome 7H, in
proximity to the short awn (lks2) locus. Cosegregation between the MYB gene and the lks2 locus is under
investigation.
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