
1. ABSTRACT

An actin cytoskeleton comprises an essential cytoskeletal structure that organizes a cytoplasm 

during number of processes occurring in animal and plant cells, such as cell division and growth, 

formation of membrane protrusions and cellular movement or cytoplasmic streaming. A dynamic 

actin net and an exact spatial and temporal actin filament organization is, therefore, necessary for 

correct growth processes and development of multicellular organism. 

Depolymerization  and  re-establishment  of  actin  arrays  is  mediated  by  actin  associated 

proteins. Among them, an Arp2/3 complex (actin related protein 2 and 3) plays an important role as 

a  catalyst  of  the  actin  filament  nucleation  and,  thus,  enables  the  formation  of  dynamic  actin 

network.  In  non-plant  cells,  Arp2/3  complex-dependent  polymerization  of  actin  filaments  is 

required for movement of whole cells (fibroblasts or keratocytes),  it drives organels and pathogens 

throughout the cell or mediates endocytic processes. The role of the Arp2/3 complex in non-motile 

plant cells is despite the considerable effort over last three years far from being understood. Unlike 

animals, where loss-of-function mutations in the Arp2/3 complex are lethal, only limited number of 

cell types show significant phenotype in Arabidopsis mutants. The evidence exists that the complex 

is  essential  for  some  tip-growing  cells,  but  a  mosaic  showing  a  mechanism of  actin  filament 

nucleation and the action of the Arp2/3 complex in plant is quite fragmentary. 

My Ph.D. thesis is focused on the processes of the actin filament initiation and polymerization 

in tobacco BY-2 cells. To observe the processes of the polymerization of actin filaments, I took an 

advantage  of  the  depolymerization  effect  of  low  temperature  on  actin  filaments  and  during 

subsequent  recovery,  I  observed  the  first  steps  of  actin  filament  initiation.  Consequently,  I 

investigated  a  localization  of  Arp2/3  complex  subunits  in  untreated  BY-2  cells  and  in  cells 

recovering their actin network either by immunolabelling using various antibodies against Arp2/3 

complex subunits or in living cells by fusion of green fluorescent protein with ARP3 subunit of the 

complex. Further, I aimed to uncover the potential role of the Arp2/3 complex during tip-growth of 

tobacco  pollen  tubes.  The  results  will  be  discussed  taking  into  consideration  the  most  recent 

knowledge and  theories on the disputed role of the Arp2/3 complex in plants will be challenged.  
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