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Chris Horne, University of Canterbury 

Between October and November 2018 I worked alongside Distiguioshed Professor Borries 
Demeler (University of Lethbridge, Canada), a world leading researcher in biophysics. Here, I 
was introduced to multiwavelength sedimentation velocity experiments using an analytical 
ultracentrifuge. This is a powerful new method for analysing complex interactions within 
solution that are comprised of different types of molecules.  

My research is focused on defining the DNA binding mechanism for a bacterial 
transcriptional regulator from Escherichia coli. This regulator negatively controls the 
expression of the genes necessary for the uptake and breakdown of sialic acid, an 
alternative nutrient source for bacteria. While significant progress has been made to 
determine the structure of this regulator, to mechanistically understand the DNA interaction 
we needed to define the stoichiometry of complex formation.  

During my time at the University of Lethbridge I successfully employed multiwavelength 
sedimentation velocity experiments to define the stoichiometry of the protein DNA 
complex. Initially spectral profiles were measured for the protein and DNA components. A 
titration range of protein to DNA was then measured across a wavelength range of 220-300. 
Following data analysis using Professor Demeler’s software Ultrascan, this data was 
decomposed using the initial spectral profiles into seperate signals were the molar ratio 
could be directly interpreted from the data.  

The experience and knowledge gained during this trip has been priceless. While my project 
was focused on defining protein DNA interactions, multiwavelength analysis can be applied 
to numerous other fields, such as protein drug interactions or as a diagnostic tool. This 
therefore supports the potential for strong international collaboration and will highlight the 
innovative science New Zealand has to offer.  

This opportunity would not have been possible without the support of the Maurice Wilkins 
Centre, so I thank you – it is much appreciated.  
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