
TABLE OF CONTENTS 

SUMMARY ............................................................................... 1 

RESUMEN ................................................................................. 4 

RESUM ..................................................................................... 7 

ABBREVIATIONS ..................................................................... 11 

GENERAL INTRODUCTION....................................................... 13 

1. Plant viruses: from infectious agents to biotechnological tools ......................................... 15 

1.1 AMV: Structure and importance  .................................................................................. 17 

1.2 Viral infection cycle ....................................................................................................... 19 

1.3 Movement proteins: key elements of viral movement ................................................ 21 

1.4 Family of movement proteins 30K ................................................................................ 23 

2. Virus evolution and adaptation to the host ........................................................................ 26 

2.1 Virus intrinsic characteristics that generate genetic variability .................................... 26 

2.2 Virus interactions with the environment ...................................................................... 28 

3. Gene silencing ..................................................................................................................... 30 

3.1 Gene silencing pathways ............................................................................................... 30 

3.2 Gene silencing as a defense mechanism against viruses .............................................. 32 

3.3 Virus-induced gene silencing as a tool for gene functionality studies in plants .......... .34 

3.4 Other gene silencing applications ................................................................................. 36 

4. Viral-host protein interaction .............................................................................................. 37 

4.1 Approaches to studying protein-protein interactions (PPIs) ........................................ 37 

4.2 Host factors interacting with viral movement proteins ................................................ 41 

5. Histones: key elements in DNA compaction ....................................................................... 43 

5.1 Histone 2B family .......................................................................................................... 45 

5.2 H2B are involved in pathogen responses ...................................................................... 47 



JUSTIFICATION AND OBJECTIVES ............................................ 49 

CHAPTER I. An evolved 5' untranslated region of alfalfa mosaic 

virus allows the RNA transport of movement-defective variants

 ............................................................................................... 53 

Abstract ................................................................................................................................... 57 

Key word .................................................................................................................................. 57 

Introduction ............................................................................................................................. 59 

Results ..................................................................................................................................... 62 

Discussion ................................................................................................................................ 75 

Materials and methods ........................................................................................................... 79 

Supplementary material .......................................................................................................... 83 

CHAPTER II. Engineering VIGS vectors by modifying movement 

proteins of the 30K family ...................................................... 85 

Abstract ................................................................................................................................... 89 

Key word .................................................................................................................................. 89 

Introduction ............................................................................................................................. 91 

Results ..................................................................................................................................... 94 

Discussion .............................................................................................................................. 104 

Materials and methods ......................................................................................................... 108 

Supplementary material ........................................................................................................ 112 

CHAPTER III. Identification of host factors interacting with 

movement proteins of the 30K family in Nicotiana tabacum . 115 

Abstract ................................................................................................................................. 119 

Key word ................................................................................................................................ 119 

Introduction ........................................................................................................................... 121 

Results ................................................................................................................................... 124 



Discussion .............................................................................................................................. 135 

Materials and methods ......................................................................................................... 138 

Supplementary material ........................................................................................................ 141 

CHAPTER IV. Viral movement proteins interact with histone 2B 

to promote viral infection ..................................................... 143 

Abstract ................................................................................................................................. 147 

Key word ................................................................................................................................ 147 

Introduction ........................................................................................................................... 149 

Results ................................................................................................................................... 151 

Discussion .............................................................................................................................. 167 

Materials and methods ......................................................................................................... 173 

Supplementary material ........................................................................................................ 179 

GENERAL DISCUSSION ........................................................... 181 

CONCLUSIONS ....................................................................... 193 

REFERENCES .......................................................................... 197 

ANNEXE ................................................................................. 215 

 


