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Project Background  
Fresh water is our most essential natural resource: it underpins human society and provides a habitat for 
globally threatened biodiversity. Worldwide, lakes and reservoirs are under immense anthropogenic 
pressure, including increasing nutrient pollution, dissolved organic carbon concentration and global 
warming (1-3). Lakes and reservoirs are at risk during heatwaves and these events are forecast to increase 
(4) dramatically pushing them to the limits of their resilience. As a society, we are already experiencing 
warmer summers which are dramatically increasing the occurrence of cyanobacterial blooms with 
detrimental effects on the appearance, quality, and use of freshwater resources. While environmental 
stressors and biological interactions control the dynamics, the microbiome underpins how cyanobacterial 
blooms are produced. Traditionally, the community composition associated with cyanobacterial blooms has 
largely been identified by traditional microscopy that can neither resolve the identity of many species, nor 
determine the expression of key genes that control ecological function. Recent advances in high-
throughput sequencing and proteomics make the application of these techniques economically viable for 
environmental monitoring. It is now possible to accurately characterise the critical microbial consortia that 
are associated with cyanobacterial blooms. 

Project Aims and Methods  
The aim of this project is to study how different environmental stressors influence cyanobacterial blooms. 
Specifically, we would like to address these fundamental questions: 1) What effect does the increase of 
temperature and/or nutrients have on the microbiome (e.g., bacteria and archaea) of cyanobacterial bloom 
species, and 2) establish, via experiments combined with molecular data, how different environmental 
stressors affect the production of cyanotoxins and taste-and-odour compounds. 

Water supply reservoirs are subject to ‘pressure’ because of their function. Reservoirs are drawn down and 
refilled; this pattern is currently changing as the result of climate change and population growth, with 
direct and indirect effects on biological processes. Urgent work is needed to address how the microbiome 
of cyanobacterial blooms can be integrated with the management of reservoirs within an ecological 
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context.  We will carry out this work using water samples collected from Bristol and surrounding areas. The 
student will have the opportunity to do fieldwork with our CASE partner Bristol Water. At Bristol, the 
student will learn to grow and isolate strains of cyanobacteria in the lab, and apply molecular biology 
techniques (e.g., DNA extraction, PCR). During the project, the student will also learn computational skills 
to analyse genomic and omics data (e.g. metagenomics, proteomics) generated in by this project and 
publicly available databases (e.g., NCBI, JGI, MG-Rast). The student will gain analytical skills to probe the 
biogeochemistry of the water at molecular scale, including chromatography and mass spectrometry.    

Candidate requirements 
At least a 2.1 (Hons) degree or equivalent in a relevant quantitative subject (e.g., microbiology, 
bioinformatics, population genomics, environmental biotechnology, genetics, genomics, and computer 
science). A Masters degree in a relevant subject would be desirable but not essential. Computer 
programming skills would be an advantage. Some relevant field or outdoor experience is essential for the 
student to participate in fieldwork. We welcome and encourage student applications from under-
represented groups. We value a diverse research environment. 

Project partners  
Bristol Water  

Training  
By the end of the PhD program student will have learnt comparative genomics, molecular evolution and 
biogeochemistry (organic carbon, nutrient and molecular analysis). The student will be trained in computer 
programming (Shall Scripting, R Scripting, and either PERL or Python), bioinformatics and phylogenetics. 
They will also be trained in field preparation, execution and sample collection and processing (experience 
permitting). All the skills they will learn are highly transferrable and will be useful to them irrespective of 
what career path they will choose within the realm of microbial genomics more broadly (e.g., bioinformatic 
and genomics). 

Background reading and references 
1- Ho et al. 2019, Nature  doi:10.1038/s41586-019-1648-7.   
2- 2- Huisman et al.2018, Nat Rev Microbiol doi:10.1038/s41579-018-0040-1 (2018).   
3- Paerl et al. 2012, Water Res doi:10.1016/j.watres.2011.08.002.   
4- Maberly et al. 2020, Nat Commun doi:10.1038/s41467-020-15108-z 

Useful links 
http://www.bristol.ac.uk/geography/courses/postgraduate/ 

Bristol NERC GW4+ DTP Prospectus:   
http://www.bristol.ac.uk/study/postgraduate/2023/doctoral/phd-great-western-four-dtp/  

How to apply to the University of Bristol:  
http://www.bristol.ac.uk/study/postgraduate/apply/  

Please note:  If you wish to apply for more than one project please contact the Bristol NERC 
GW4+ DTP Administrator to find out the process for doing this. 

The application deadline is Monday 9 January 2023 at 2359 GMT. 
Interviews will take place during the period 22 February – 8 March 2023. 

NERC GW4+ DTP Website:  
For more information about the NERC GW4+ Doctoral Training Partnership please visit 
https://www.nercgw4plus.ac.uk. 
 
General Enquiries:  
Bristol NERC GW4+ DTP Administrator   
Email: bristol-nercgw4plusdtp-admin@bristol.ac.uk  

http://www.bristol.ac.uk/geography/courses/postgraduate/
http://www.bristol.ac.uk/study/postgraduate/2023/doctoral/phd-great-western-four-dtp/
http://www.bristol.ac.uk/study/postgraduate/apply/
https://www.nercgw4plus.ac.uk/
https://uob-my.sharepoint.com/personal/fr14987_bristol_ac_uk/Documents/Attachments/bristol-nercgw4plusdtp-admin@bristol.ac.uk

