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Title: Investigating the role of hydrocarbons in cyanobacterial lipid membranes.  

Name of Institution/Country: European Spallation Source, Sweden 

Name of internship provider: European Spallation Source  

Contact details: Dr Sophie Ayscough, sophie.ayscough@ess.eu 

Proposed timeframe: 8-12 weeks between May-July 2022 (exact dates to be agreed with candidates) 

Administrative contact person at the organisation: Adrameh Gaye, adrameh.gaye@ess.eu  

Virtual/hybrid/on-site: On-site 

 

Scientific research questions 

The membranes of biological cells are made from lipids. Lipids are lyo- and thermo-tropic liquid 

crystals i.e. the lipid large-scale structure is dependent on hydration and temperature. The aim of this 

project is to study the effect of increasing hydrocarbon content on lipid large-scale structures.  

Understanding lipid-hydrocarbon phases is important to understand the complex geometry of lipid 

membranes within photosynthetic bacteria, algae and plant chloroplasts. Simple hydrocarbons have 

been found to be present in high concentrations in photosynthetic organisms but their purpose to 

the cells is not known.  

Understanding lipid membrane additive effects also has larger implication in the formulation of 

pharmaceutical, cosmetic and food products. Changes in the temperature of the phase transition of a 

lipid mixture with increasing hydrocarbon content will indicate an increase in flexibility and/or 

curvature of the lipid membrane, this will be investigated using differential scanning calorimetry, 

infrared spectroscopy and small angle X-ray scattering.  

This is part of a larger project investigating the role of hydrocarbons in photosynthetic bacteria 

(cyanobacteria). The larger project involves a broad range of techniques including neutron and x-ray 

scattering at large scale research facilities.  

Experimental approach 

This internship will take place on site. The intern will learn how to use differential scanning 

calorimetry and attenuated total reflectance infrared spectroscopy techniques. The role will involve 

preparing lipid films and liposomes and investigating the effect of different lipid and hydrocarbon 

mixtures on lipid phase behaviour and membrane properties.  



Tasks of the intern 

 The intern will carry out experiments in the chemistry labs on site.  

 The intern will analyse the collected data. 

 The intern should be able to design future experiments to further investigate any interesting 

results.  

 The intern will write up results in a report format as they progress.  

 At the end of the project the intern will present their results to the group.  

General information about the work group, the university and the region 

The internship will take place within the Sample User Lab facility group at the European Spallation 

Source in Lund, Sweden.  The European Spallation Source is an international research facility which 

will in future be the most powerful neutron source in Europe. The project takes place in the brand 

new lab facilities on site.  

Lund is a charming cobblestoned town with many historical sights. At the same time, it offers small 

town charm and convenient access to the nearby metropolis of Malmö, just across the Øresund 

bridge from Copenhagen, with its large international airport. Lund is also within 30 minutes of 

beaches and forests, a fantastic place to spend your free time in the summer. 

Eligibility and qualification of the applicant.  

 Desired student would be doing an undergraduate degree or Masters in Chemistry, Physics, 

Biological Physics or related discipline.  

 Experience in any of the techniques mentioned is not required or expected as training will be 

given on site.  

 Student should have an interest in hands on problem solving in the laboratory.  

 Previous experience in a chemical laboratory is desirable. 

Availability of scholarship 

A scholarship for the student will be provided by BWFGB/Hamburg. It includes a stipend of 125 EUR 

per week and a lump sum travel allowance of 150 EUR.  


