
Kinetochore proteins in Magnaporthe oryzae 

 

  1 
 

 

             TABLE OF CONTENTS 

I. List of tables ......................................................................................3 

II. List of figures ...................................................................................3 

III. List of abbreviations .......................................................................5 

Abstract .................................................................................................7 

1. Chapter 1: Review of literature ......................................................13 

1.1 Introduction ..................................................................................13 

1.1.1 The Cell Cycle and Mitosis .......................................................13 

1.1.2 The Kinetochore ........................................................................17 

1.2 The Dam1 Complex (also known as the DASH Complex) in 

yeasts ..................................................................................................20 

1.2.1 DASH Complex proteins in association with spindle and 

kinetochore .........................................................................................22 

1.2.2 Structure of the DASH complex ................................................26 

1.2.3 Regulation of DASH complex proteins .....................................29 

1.2.4 The DASH complex, MT Network and MAPs .........................31 

1.3 The cell cycle in fungi ..................................................................33 

1.3.1 Development in M. oryzae and its regulation by the cell cycle .35 

1.4 Rice Blast Disease ........................................................................38 

2. Chapter 2: PRESENT STUDY- Characterisation of genes involved 

in the development and virulence of pathogenic fungi- Introduction, 

Objectives and Materials and Methods ..............................................45 

2.1. INTRODUCTION .......................................................................45 

2.2. OBJECTIVES ..............................................................................48 

2.3. MATERIALS AND METHODS ................................................48 

2.3.1. Fungal Strains and culture conditions ......................................48 

2.3.2. Bacterial strains and culture conditions ....................................49 

2.3.3. Bioinformatics analysis of DASH Complex proteins...............50 

2.3.4. Nucleic acid manipulation ........................................................50 

2.3.5. Bacterial and fungal transformation .........................................53 



Kinetochore proteins in Magnaporthe oryzae 

 

  2 
 

Protoplast transformation of M. oryzae ..............................................54 

2.3.6. Pathogenicity assays .................................................................57 

2.3.7. Microscopy ...............................................................................58 

2.3.7.1 Conidiation .............................................................................59 

2.3.7.2 Hyphal growth ........................................................................60 

3. Chapter 3:  Generation of strains for study of kinetochore genes ..65 

3.1. Analysis of DASH complex proteins in M. oryzae .....................65 

3.1.1 Homology based identification of Dam1 complex proteins using 

Magnaporthe oryzae genome sequence .............................................65 

3.2. Development of strains for study of kinetochore proteins in M. 

oryzae..................................................................................................73 

3.2.1 Tagging of genes for localisation studies ..................................73 

3.2.2 Generation of mutant strains......................................................87 

4.  Chapter 4: The role of kinetochore proteins in the development 

and virulence of Magnaporthe oryzae ................................................99 

4.1 Mis12 is associated with the nucleus during interphase .............101 

4.2 Outer kinetochore DASH complex proteins Dam1 and Ask1 

associate with the nucleus during mitosis.........................................106 

4.3 Dam1 is crucial to proper spindle structure and segregation of 

chromosomes ....................................................................................110 

4.4 Polarised growth is dependent on proper DASH complex function116 

4.5.1 Dam1 function is crucial for proper conidiation .....................128 

4.5.1 Conidium development displays a convergence of distinct cell 

division patterns ................................................................................138 

4.6 DASH complex protein Dam1 is required for pathogenic 

development and virulence ...............................................................143 

5. Chapter 5: Summary and Conclusion ...........................................151 

6. Bibliography .................................................................................159 

7. Publications, oral and poster presentations ...................................173 

 

 

 


