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Description / Project: 

Theta ribozymes represent a subclass of self-cleaving, minimal Hepatitis Delta Virus-like 
ribozymes encoded in the genome of bacteriophages associated with the mammalian gut. Their 
frequent occurrence at the 3’-end of suppressor tRNA genes suggests a role in the recoding of 
the viral genome and, consequently, in the phage life cycle, highlighting their significance as a 
target for structural investigations. 

While theta ribozymes exhibit extensive sequence diversity – with more than 1700 unique 
sequences –, the correct positioning of the catalytically crucial cytidine is ensured by a precise 
interplay of a handful of highly conserved nucleotides around the scission site, resulting in a 
remarkable self-cleavage activity observed for most of these ribozymes. 

It is therefore particularly intriguing that a single mutation in the helical region reduces the 
efficiency by almost 80%, whereas exchanging a base pair above the catalytic core to a less 
stable one only affects the activity by 40%. 

 
The aim of this Master’s thesis project is to uncover the structural and dynamic basis underlying 
these activity differences using NMR spectroscopy. By comparing the structural homogeneity and 
conformational dynamics of the variants to the original sequence, the project will provide insight 
into how subtle changes in helices and base pairs modulate catalytic performance. 

Methods: In vitro transcription, NMR spectroscopy 

What we expect from you: 

• Interested in RNA biochemistry 
• Motivated to learn about NMR techniques and NMR data analysis 

Starting date:  Anytime 

Research Group:  Prof. Roland K.O. Sigel 

Supervisor / Contact:  Dr. Silke Johannsen / Máté Fonyó 

 silke.johannsen@chem.uzh.ch / mate.fonyo@chem.uzh.ch 
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