












Summary 



Zusammenfassung 







To  my  parents, 

my  grandmother,  and  Aleksey, 

with  all  my  love 



Acknowledgements 



H H H

http://www.jerome-dreyfuss.com/






H H

http://en.wikipedia.org/wiki/H%C3%A9l%C3%A8ne_Cixous






Table of contents 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 



Abbreviations 



 

 

 

 



 

 

 

 

 

 

 

 





1 Introduction 

1.1 Cell polarity 



1.2 Fission yeast 



1.3 Actin cytoskeleton of fission yeast 

1.3.1 Actin cytoskeleton organization 

1.3.2 Localization and functions of For3 





1.3.3 Localization and functions of Bud6 



1.3.4 Endocytosis and exocytosis 



 

1.4 Microtubule cytoskeleton of fission yeast 



1.4.1 Microtubule cytoskeleton organization 





1.4.2 Localization and functions of Mal3 



1.4.3 Localization and functions of Tip1 and Tea2 



1.4.4 Localization and functions of Tea1 



1.4.5 Tea1 anchoring at cell ends: roles of Tea3 and Mod5 



1.4.6 Links between microtubule and actin cytoskeletons 





1.5 Cell polarity control in fission yeast 

1.5.1 Cell wall remodeling machinery 

http://en.wikipedia.org/wiki/Beta-glucan


1.5.2 Additional proteins affecting cell polarity 











1.5.3 Summary of cell morphogenesis mechanisms 



1.5.4 Cytokinesis 









1.6 Role of sterol-rich membranes (SRMs) in cell polarity 

1.6.1 Composition and functions of lipid rafts and SRM domains 



1.6.2 Role of SRMs in fission yeast cell polarity 



1.6.3 SRM positioning in fission yeast 





2 Aim 



3 Materials and methods 

3.1 Materials and methods used to study SRMs in S.pombe 

cells 

3.1.1 Live marker for SRM visualization 



3.1.2 Yeast strains and cell culture 



3.1.3 Imaging SRMs in cells recovering from starvation 



3.1.4 Image analysis software 

3.1.4.1 Z-projections 





3.1.4.2 Registration 

3.1.4.3 Detecting the cell periphery and measuring cell properties 







3.1.4.4 Construction of kymographs 



3.1.4.5 Quality control 

3.1.4.6 Analysis of cell growth 





3.1.4.7 Analysis of SRM dynamics 



3.2 Materials and methods used to study endocytosis in 

S.pombe cells 

3.2.1 Creation of an endocytosis marker by GFP-tagging of Shd1 





3.2.2 Crossing S.pombe strain containing endocytosis marker 

Shd1-GFP with mutant strains 

3.2.3 Imaging S.pombe cells with endocytosis marker Shd1-GFP 





4 Results 

4.1 SRMs during recovery from starvation in wild type 

cells 

4.1.1 Localization of SRMs and growth markers in starved wild 

type cells 



4.1.2 SRMs and cell growth in post-starvation wild type cells 

4.1.2.1 Four phases of the first post-starvation cell cycle 







4.1.2.2 Analysis of growth speed: introducing slow and fast growth 









4.1.2.3 Classification of growth patterns 



4.1.2.4 Timing of the four post-starvation phases 





4.1.2.5 Correlation between SRM dynamics and cell growth 







4.1.2.6 Loss of SRM polarization in pausing cells 





4.1.3 Importance of SRMs for cell growth 











de novo



4.2 Role of F-actin and endocytosis in SRM dynamics 

4.2.1 Role of F-actin in SRM polarization and cell growth 

4.2.1.1 SRM dynamics in cells treated with latrunculin B 





4.2.1.2 Growth of cells treated with latrunculin B 



4.2.2 Role of endocytosis in SRM dynamics 

4.2.2.1 Differences in endocytosis dynamics between S.pombe and 

S.cerevisiae 





4.2.2.2 Endocytosis and SRM polarization 









4.3 Role of microtubule cytoskeleton in SRM dynamics 

4.3.1 Microtubule-mediated SRM stabilization 











4.3.2 Influence of reduced microtubule length on SRM positioning 
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4.4 Role of growth markers in positioning SRMs and 

growth sites 

4.4.1 Role of Tea1 in microtubule-mediated SRM positioning 













4.4.2 Role of Tip1 in SRM dynamics 





4.4.3 Role of Mod5 in SRM dynamics 
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4.5 Link between SRMs and cell growth 

4.5.1 Role of Tea4 in Tea1-mediated SRM positioning 





4.5.2 Role of For3 in SRM dynamics 











4.5.3 Role of Bud6 in SRM dynamics 









4.5.4 Combined effect of bud6 and tea1 deletion on SRM 

positioning and cell growth 
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4.6 Tea1- and Myo1-mediated SRM confinement to cell 

ends 

4.6.1 Role of myosin Myo1 in SRM dynamics 







4.6.2 Combined effect of myo1 and tea1 deletion on SRM 

positioning and cell growth 
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5 Discussion 

5.1 Growth of post-starvation cells 





















5.2 Regulation of SRM dynamics and its connection to cell 

growth 



















5.3 Outlook 
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