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Project Description

With the rapid growth of the global population, the demand for food is steadily increasing.
However, advancement in crop yields by traditional breeding has reached its limits. There is
an urgent need to develop innovative strategies, by taking advantage of modern
biotechnology, to enhance agricultural production. The single-cell photosynthetic bacteria,
cyanobacteria, account for over 25% of global carbon fixation, thanks for their powerful
CO2-concentrating machinery. This unique system comprises proteins embedded in cell
membranes to pump CO2 and bicarbonate through cell membranes and accumulate them in
the cell, and the central CO2-fixing machines, named carboxysomes, to fix CO2. Advanced
understanding of the formation and regulation of the CO2-concentrating system offers great
opportunities for the construction of metabolic systems using synthetic biology. For
example, introducing the active CO2-concentrating system into plants is considered as a
promising strategy for boosting photosynthesis and crop yields. It will also inspire the
development of new nanomaterials and protein scaffolds for enhanced cell metabolism and
molecule delivery. This project will address how components of the CO2-concentrating
system are synthesised, how they are activated to be functional, and how to produce fully
functional CO2-concentrating systems in other organisms, such as higher plants. The longterm goal is to provide novel solutions for underpinning plant engineering and food
production, to meet the grand challenges in food and energy security.
This project represents joint scientific efforts of the Liu Lab (www.luningliu.org) at the
University of Liverpool and the Daniel Lab and Marles-Wright Lab at Newcastle University,
by combining interdisciplinary skills and training ranging from molecular genetics, cell
biology, biochemistry, microbiology to biophysics synthetic biology and structural biology.
The University of Liverpool provides a unique combination of facilities and expertise for this
project, including the Centre for Cell Imaging, Liverpool GeneMill, Centres for Proteome
Research, Computational Modelling and NMR Metabolomics. Training in all aspects of the
project will be provided with access to state-of-the-art infrastructure in the Institute of
Integrative Biology and with leading collaborators in the UK, Europe, Australia, US and
Asia, which means that there will be good opportunities for developing a strong scientific
network and the student’s career development.
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Funding Notes

The project is intended to start in October 2019. The fully-funded 4-year studentship will be
offered for UK/EU nationals who meet the BBSRC residency requirements, and covers:
•
•
•
•

Stipend at the standard Research Council UK rate (currently £14,777 per annum for
2018-2019)
Tuition fees at the standard Research Councils UK rate
Research and training costs
Additional funds to support conferences and a 3-month internship

Selection Requirements
We invite applications from highly motivated students with a wide range of academic
backgrounds including molecular biology, biochemistry, microbiology, or biotechnology.
Applicants should hold, or be expected to achieve, a First or Upper second-class UK honours
degree (or equivalent qualification gained outside the UK), or a Master degree, and have
demonstrated an ability to work in a laboratory environment.
To apply for this studentship, please send your CV and a cover letter with contact information of
two referees to Dr Luning Liu (luning.liu@liverpool.ac.uk). You are encouraged to contact by
email to discuss the project details at early as possible. More detailed research activities are
available on the lab website: www.luningliu.org.

The application deadline is 11th January 2019
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