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Almost all contact with the surroundings of a plant cell is initially perceived via the plasma 
membrane embedded proteins that are known to act as sensors and facilitators of transport. 
Knowledge of the plasma membrane protein profile is therefore needed, if we are to use targeted 
breeding or gene technology to develop crop plants that tolerate soils of poor quality, have 
enhanced seed quality and nutritional value or to breed plants that are resistant to pathogenic 
attacks. 
We have optimized the aqueous polymer two-phase systems for isolation of plasma membranes 
from barley seeds, roots and leaves. By employing an efficient reversed-phase chromatography 
strategy, which combined with SDS-PAGE and tandem mass spectrometry has proved valuable 
for enrichment of integral membrane proteins (Hynek et al., 2006), we were able to characterize 
the plasma membrane of the aleurone layers and embryos from barley seeds.  
At the moment, we are focusing on isolation and characterization of plasma membrane proteins 
from barley leaves, because plasma membrane proteins play an important signaling role in the 
response to pathogens. Pathogens such as the powdery mildew fungus have been suggested to 
induce both expression and activation of a plasma membrane proton pump in barley epidermis 
(Finnie et al., 2002). Furthermore, mediators of resistance to the fungus have been identified in 
the plasma membrane.  
In order to compare the plasma membrane proteome of infected and non-infected barley leaves, 
we are currently optimizing and implementing a 2-DE method based on benzyldimethyl-n-
hexadecylammonium chloride (16-BAC) electrophoresis in the first dimension and SDS-PAGE 
in the second, for obtaining a much improved separation of membrane proteins. This 2-DE gel 
method, when combined with tandem mass spectrometry is a powerful tool for plasma 
membrane proteomics.   
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