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Abstract 

 

The overall objective of the work described in this thesis was to characterise the three 

genes Hv14.3.3c, HvMAPKK1 and HvFKBP41, in terms of a role in defence and stress 

response signalling. These genes had previously been found to be differentially expressed 

in compatible versus incompatible interactions of barley with the fungus Rhynchosporium 

secalis, suggesting a possible role in the plant defence response, while current literature 

suggests these genes may also play a role in signal transduction, possibly under a broad 

range of stresses, including abiotic as well as biotic. 
 

Two main approaches were undertaken to characterise gene function: expression analysis 

and the identification of protein-protein interactions. 

To facilitate expression analysis, full length cDNA fragments of each gene were first 

obtained using bioinformatics, RACE and genomic walking techniques. Expression was 

then investigated using quantitative real-time RT-PCR. The results of the expression 

analysis confirmed that the candidate genes were in fact differentially expressed during 

infection, suggesting a role in the defence response of barley against R. secalis. Analysing 

their expression in the context of other stresses and treatments, namely frost, drought and 

ABA, indicated their role may not be limited only to biotic stress, but include abiotic stress 

as well. 

To investigate the possibility that these genes are involved in signalling during the defence 

response, protein-protein interaction techniques such as yeast two-hybrid and affinity 

pulldowns were used to identify interacting proteins in an attempt to place the genes within 

a known signalling network and build and extend on these networks. 

Y2H screening was used successfully to identify two putative interactors of Hv14.3.3c; an 

EPSP (5-enolpyruvylshikimate-3-phosphate) synthase and a putative wound-induced 

protein, and two interactors of HvFKBP41; a Rab-type GTPase and the same wound-

induced protein. From what is known about the function of these genes in the literature, 

they fit well with a role in stress response signalling and the potential to be involved in 

signalling networks with the candidate gene products and also with each other. 

Through the trial of many different affinity pulldown techniques, a method for identifying 

interacting proteins from plant extracts was successfully established, however, issues with 

protein identification meant that interacting proteins were not identified using this 

technique. 

Steps were then made towards confirming the interactions identified using the Y2H 

system. Full length cDNA sequences of the identified interactors were obtained and 
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expression analysis performed, in the aim of investigating co-expression patterns between 

the genes encoding the interacting proteins and the three candidate genes, to support a 

potential interaction. 

To confirm the Hv14.3.3c-HvEPSP interaction, co-immunoprecipitation and BRET were 

then used, however confirmation was unsuccessful due to issues with non-specific binding 

in co-immunoprecipitation and technical issues trying to establish the BRET analysis 

system in barley. 
 

In summary, the results of this study place the candidate genes Hv14.3.3c, HvMAPKK1 

and HvFKBP41 as players in signal transduction during the plant defence/stress response. 

With the identification of previously uncharacterised protein interactions, some progress 

has also been made towards placing these genes within known signalling networks and 

identifying potential downstream genes that could possibly play a more specific role in 

defence response signalling and therefore be potential targets for the generation of resistant 

or stress tolerant plants.  
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