
3 Year PhD Studentship 

Developing a Hydrogen/Deuterium Exchange Mass Spectrometry (HDX-MS) Platform 
to Study the Structure and Assembly of Bacterial Nanocompartments. 

 

Supervisors: Dr. David Clarke and Dr. Logan Mackay. School of Chemistry, University of Edinburgh. 

Applications are invited for a fully funded 3-year PhD studentship in the area of Biomolecular Mass 
Spectrometry. This is a fully funded studentship available to UK nationals (or EU nationals who have 
been resident in the UK for 3 years). There is a tax-free stipend covering tuition fees and living 
expenses at the current EPSRC rate (currently ~£14,553 per year).  

The Project: Bacterial nanocompartments (BNCs) are large protein assemblies comprising a hollow 
icosahedral multimeric protein cage which can sequester a range of ‘cargo’ protein (often enzymes) 
inside. This project will develop techniques in 
hydrogen/deuterium exchange mass 
spectrometry (HDX-MS) to study the structure, 
dynamics and assembly of BNCs. These mass 
spectrometry studies will complement existing 
structural biology studies using X-ray 
crystallography and electron microscopy. 
Understanding these fascinating systems will 
allow their future manipulation as potential 
platforms for biotechnology, synthetic biology, 
and drug delivery.   

 

Training: The successful candidate will work in a 

highly interdisciplinary team spanning the disciplines of chemistry, biology and engineering. The 

student will learn skills in protein mass spectrometry, recombinant protein production, biochemistry, 

and structural biology. Protein crystallography and electron microscopy will be performed in 

collaboration with Dr. Jon Marles-Wright, University of Newcastle (www.marles-wright-lab.org).  
 

Location: The School of Chemistry is among the top ranked departments within the EU and houses 

from state-of-the-art mass spectrometry facility. Our instruments in include a 12 Telsa SolariX FT-ICR 

MS (Bruker), an UltrafleXtreme MALDI ToF/ToF (Bruker), and a Synapt-G2 (Waters). This project will 

also utilise a newly acquired commercial system for automated HDX-MS (Waters).  
 

Reading:  1. He et al. Structural characterization of encapsulated ferritin provides insight into iron 

storage in bacterial nanocompartments. eLife 2016, 5, e18972.  

2. Konermann et al. Hydrogen exchange mass spectrometry for studying protein structure 

and dynamics. Chem. Soc.  Rev. 2011, 40, 1224-1234.   
 

Applicants should possess a recent first class or 2(i) in Chemistry, Biochemistry or closely related 

subject. The ideal candidate will have a strong interest in mass spectrometry, protein chemistry and 

structural biology. Previous experience in the field of mass spectrometry is desirable. The deadline 

for applications is 30th April 2017 and Applications will be reviewed as they are received. The 

expected start date is 1st Sept 2017.  

For further information please see our website, www.clarkelab.co.uk. To apply, interested candidates 

should contact Dr David Clarke (dave.clarke@ed.ac.uk). Candidates should be prepared to supply an 

up-to-date CV with details of two referees. Informal enquiries are encouraged. 
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Figure 1. A. Transmission electron microscopy image of BNC from 
the bacterium R. rubrum. B. Cartoon representation of a BMC, 
comprising the multimeric ‘shell’ protein (blue) which encapsulates 
the ‘cargo protein’ (gold). 


