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Methodology for salt application. Hydroponics is one of the fundamental tools for plant research and it was reviewed recently (Shavrukov et al. 2012a, Chapter in the Book ‘Hydroponics’). Gene expression profiles are different in response to methods of NaCl application. Salt shock (single, one step NaCl application) results in rapid changes in genes with osmotic function and fewer changes in ionic responsive genes were registered. Salt stress (graduate NaCl application) causes smooth and different gene reactions (Shavrukov 2012b, JEB).

Vacuolar H+-pyrophosphatase (V-PPase). Three vacuolar H+-pyrophosphatase genes have been identified in barley (HVP10, HVP1 and HVP3). The first and second genes, HVP10 and HVP1, were localised to chromosome 7HL and 7HS, respectively, in a mapping population developed from the cross ‘Barque-73 x CPI-71284’ (Shavrukov et al. 2012c, Planta). These genes play tissue-specific roles in both Na+ exclusion (roots), and in compartmentalisation of toxic Na+ into vacuoles (shoots) in salinity-tolerant barley genotypes. HVP10 and HVP1 gene sequences suggest that they share a similar gene structure but different amino-acid sequence of proteins. This suggests different mechanisms of regulation of gene expression and possibly different roles of both HVP10 and HVP1 in Na+ exclusion and salinity tolerance. We mapped a third gene, HVP3, to chromosome 1H and it was expressed neither in roots nor in shoots of any of the barley genotypes tested in response to salt stress. Nucleotide sequence analysis indicated on insertions/deletions occurring during evolution within two highly conserved domains shared by HVP10-HVP1 and HVP3 genes.

Alternative Oxidase genes (AOX). We started a new project with Dr. Kathleen Soole (Flinders University, Australia), where localisation, structure and function of AOX genes for salinity tolerance in cereals will be studied. Previous results of Kathleen’s laboratory suggested that over-expression of AOX genes in Arabidopsis can improve salinity tolerance through more effective mechanism of Na+ exclusion.
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