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PREFACE

Maize is an important crop grown in many regions worldwide and is considered as one of the
major staple food sources globally. Alternatively, maize can also be used in bio-fuel
production, as raw material for industrial products, as fodder, and many more. Many factors
influence the production of maize, but one of the most important diseases influencing maize
production is Grey Leaf Spot (GLS) disease. GLS disease has been associated with major
maize yield losses in many maize growing regions. Two sibling fungal species have been
identified as the casual agents for GLS disease, namely Cercospora zeae-maydis and
Cercospora zeina. C. zeina is associated with GLS affecting African maize production. As no
effective and sustainable management strategy for GLS disease has been identified,
research needs to be focussed on the establishment of effective control mechanisms.

Pathogens such as fungi make use of effector molecules to be able to evade detection by
the host or to manipulate the host defence system. Effectors therefore enable a pathogen to
cause disease in the absence of a putative host resistance gene. Nothing is known about the
mechanisms of maize infection of C. zeina on a molecular level. Identification of C. zeina
effectors would aid in our understanding of host-pathogen interactions to be able to develop

effective control strategies.

The aim of this MSc study was therefore to determine if homologs of the previously
identified effectors Avr4, Ecp2, and Ecp6 were present in the draft genome of an African
isolate of C. zeina. The identified C. zeina effector homologs were annotated and the
expression profiles of these effectors were determined and correlated with fungal quantities

in planta.

All work presented in this dissertation is based on experiments conducted in the Cereal
Foliar Pathogen Research Laboratory at the University of Pretoria, South Africa. The
dissertation is presented in the form of four separate chapters. Due to the nature of this

style, some repetition between chapters and the literature review was unavoidable.

Chapter 1 provides a comprehensive overview of GLS disease of maize and plant-fungal
interactions. The chapter focussed on the disease cycle, symptoms, and management
strategies of GLS as well as plant-fungal interactions and resistance, defence signalling in
plants, and the function and evolution of Dothideomycete effectors. Chapter 2 describes the
identification and annotation process of the C. zeina Avr4, Ecp2, and Ecp6 effectors. The

predicted sequences of these effectors were also analysed through protein alignments and

vii
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phylogenetics. In Chapter 3, in planta expression profiles of the C. zeina Avr4, Ecp2, and
Ecp6 effectors were elucidated across eight time points. Two C. zeina reference genes
(GAPDH and Cyt Ill) were also identified for effective normalisation of in planta expression
levels. Fungal quantity at each time point was determined and correlated with the relative
expression levels of each effector. Chapter 4 consists of a general discussion on the results
and conclusions obtained from the two research chapters as well as future prospects based
on the results.

Research done in this dissertation have been presented at FABI (Forestry and Agricultural
Biotechnology Institute) seminar meetings, a post-graduate symposium held at the
University of Pretoria in 2012, and at the GRI (Genome Research Institute) symposium at
the University of Pretoria in 2013. Research findings from chapter two and three will be
written up as a publication and will be submitted to an international peer-reviewed journal for

publication.
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