
Repurposing ferric binding proteins for asymmetric organic synthesis: 

bringing proteins to life 

A fully funded 4-year EastBIO PhD position is available to work on Artificial Metalloenzymes 

in collaboration between the research groups of Dr Amanda Jarvis and Professor Dominic 

Campopiano (1st Sept 2019 start date). Further information on research and applying is 

available. Applicants should have interests spanning catalysis, molecular biology and 

synthetic chemistry. To apply you should contact both amanda.jarvis@ed.ac.uk and 

dominic.campopiano@ed.ac.uk with a copy of your CV, ideally by mid-November such that 

letters of support and formal EastBio application paperwork can be prepared. 

 
Supervisors: Dr Amanda Jarvis, Professor Dominic Campopiano 

Project description:  

Asymmetric catalysis is key to allow the synthesis of a whole range of products including 

bioactive molecules such as pharmaceuticals and agrochemicals. Enzymes are amazing 

asymmetric catalysts, providing high selectivities and activities under benign conditions. 

Recent work, has shown that natural metalloenzymes can be repurposed to perform unnatural 

reactions such as C-H amination,1 and organoborane synthesis.2  

The Jarvis group is interested in expanding the range of chemistry that artificial 

metalloenzymes can provide with a view to using these to expand the reach of biocatalysis.3 

In collaboration with the Campopiano group, this project will focus on bringing a ferric binding 

protein to life. The Campopiano group has previously worked on the ferric-ion binding protein 

from Neisseria gonorrhoeae (nFBP) and shown that the nFBP site is promiscuous and can 

bind a number of other metals (e.g. Ti4+, Zr4+, Hf4+) both as single ions and as novel metal 

clusters (Fig. 1).4 The natural nFBP is used as an iron transporter and does not perform a 

catalytic role within the cell. The nFBP metal-binding site is rich with oxygen ligands in the 

form of tyrosine, thus making it a potential alternative to chiral ligands, such as BINOL, for 

asymmetric Lewis acid catalysis. In this project, you will bring FBP to life as a Lewis acid 

catalyst for asymmetric reactions. Protein engineering techniques, e.g. directed evolution, will 

be used to increase the activities and selectivities of the enzymes. This will result in introducing 

new chemistry into a previously inactive protein, providing new catalysts for the biological 

toolbox. These enzymes will then be exploited using synthetic biology to develop biosystems 

for chemical synthesis. 

Training: Training will be provided in molecular biology, structural biology and bioinorganic 

chemistry (understanding metal binding of the proteins), synthetic chemistry and bio / chemical 

catalysis.  

Funding notes: 

The successful applicant will have at minimum a 2.1 undergraduate degree and/or a MSc in 

Chemistry or Biochemistry.  

Fully funded 4 year (48 months) studentship (stipend and fees) to start in September 2019. 

This is studentship is funded by the EASTBIO Centre for Doctoral Training. Further information 

on how to apply and eligibility can be found on the EASTBIO website.  

http://www.eastscotbiodtp.ac.uk/repurposing-ferric-binding-proteins-asymmetric-organic-synthesis-bringing-proteins-life
http://www.eastscotbiodtp.ac.uk/how-apply-0
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