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Thesis Composition 


Chapter 1 of this thesis is an introduction to wheat and the Russian wheat aphid (RW A). 

This chapter also describes plant resistance, especially resistance genes and NBS-LRRs 

and a brief summary is given on the primary molecular techniques employed to study R 

genes. 

Chapter 2 focuses on the use of a PCR-based method to isolate ESTs. The results are 

discussed that were obtained after degenerate primers that target nucleotide binding sites 

(NBS) were used to amplify ESTs from RW A-infested wheat. The viability of such an 

approach to isolate specific genes i.e. resistance genes is discussed. 

Chapter 3 concentrates on the use of suppression subtractive hybridization (SSH) on 

R W A infested and uninfested wheat. The results obtained after applying SSH to two 

RWA infested near-isogenic wheat Jines, as well as to RW A infested and uninfested 

resistant wheat, are discussed. Further results from Southern and Northern hybridization 

as well as Real-Time PCR are also outlined. The suitability of this approach to isolate 

genes is discussed. 

Chapter 4 details the results obtained from a microarray assay that consisted of NBS­

amplified ESTs (generated as described in Chapter 2), probed with cONA synthesized 

from material obtained from RW A resistant wheat ('Tugela ON'). Southern and 

Northern hybridizations, as well as Real-Time PCR results are discussed. 

Chapter 5 is an outline of the significance of the techniques applied in this thesis and the 

scientific achievements made. Possibilities for future studies are mentioned. 

Appendices are included, containing a summary and published articles. 
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Research Aim and Objectives 

The Russian wheat aphid (Diuraphis noxia, Mordvilko; RWA) is a serious pest on wheat 

in many countries. To my knowledge, there is no detailed report yet of isolated and 

characterised genes, including nucleotide binding site-leucine-rich repeats (NBS-LRRs), 

involved in the RW A resistance response. There is considerable evidence from other 

plant species that NBS-LRRs are actively involved in protein-protein interaction. They 

are further indirectly involved in signal transduction during resistance responses of plants 

due to wounding or pathogen attack. In this PhD project, the first question asked was 

which genes are affected in their expression due to RW A infestation and secondly, if 

NBS-LRRs are among these genes . To answer these questions the techniques of 

suppression subtractive hybridization (SSH), the microarray-technology, Real-Time PCR 

and traditional Northern blotting were been applied after RWA infestation in RW A 

susceptible and resistant wheat cultivars. 

To achieve this aim, the project had the following objectives: 

(1) 	 Isolate NBS-LRRs from wheat by using degenerate primers for conserved NBS 

regions. This would allow determining if NBS-LRRs are present in wheat comparable 

to other plant species. It would further allow determining the degree of homology to 

already reported NBS-LRRs. 

(2) Create a cDNA library from ESTs created 	by amplification with degenerated NBS 

primers, which would enable random screening for NBS-LRRs. 

(3) Identify and characterise ESTs for their function and distribution in the wheat genome 

by can)'ing out a database search and grouping of ESTs into functional categories. 

This would allow carrying out a comparison study with reported data on ESTs from 

other plant species. 

(4) Identify and characterise a range of genes possibly involved in the response to RW A 

infestation by using the technique of SSH. This would enable setting up a library for 

genes involved in the response of wheat to RW A infestation. 

(5) Confirm results obtained by using the microarray technology. 	 This would allow 

determining the reliability of the microarray technology and general applicability to 

determine regulation of genes involved in the response of wheat to RW A infestation. 
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