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The front cover depicts the idea of the publication by J.-D. Wen et al. (J.-D., Wen et 
al., 2008, Nature, 452, 598-603) who used optical tweezers to monitor the translation 
of a single mRNA by an E.coli ribosome. It is astonishing that translation is not a 
continuous process but one of successive translocation and pause cycles. 
Understanding the details of the mechanism of translation in combination with atomic 
level structure of ribosomes may solve the thirty years old mystery of frameshifting. 
(Graphic by Laura Lancaster and Courtney Hodges, Berkeley Lab)  



 

Contents 
 
Chapter Ⅰ General introduction and outline 

 
1 

Chapter Ⅱ Structural diversity of RNA structures involved in 
programmed ribosomal frameshifting: a literature 
review 
 

5 

Chapter Ⅲ Stem-loop structures can effectively substitute for an 
RNA pseudoknot in -1 ribosomal frameshifting 
(Nucleic Acids Res., 2011, 39, 8952-8959) 
 

39 

Chapter Ⅳ Stimulation of ribosomal frameshifting by antisense 
LNA 
(Nucleic Acids Res., 2010, 38, 7665-7672) 
 

57 

Chapter Ⅴ Antisense oligonucleotides that mimic a pseudoknot 
are highly efficient in stimulating -1 ribosomal 
frameshifting 
(Submitted to Nucleic Acids Res.) 
 

73 

Chapter Ⅵ Comparison of preQ1 riboswitches by molecular 
dynamics simulations and ribosomal frameshifting:  
identification of a novel RNA-ligand interaction 
(Manuscript in preparation) 
 

89 

Chapter Ⅶ General discussion 
 

105 

 Samenvatting 
 

115 

 Curriculum Vitae 
 

120 

 List of publications  121 

 
 

Acknowledgments 122 

 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


