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• Scientific excellence: Inflammation control through immunometabolism has recently been identified as 
a fundamental mechanism in normal homeostasis and acute and chronic immune system responses; 
and has been strongly linked with aberrant immune responses in ageing, cancer, neurodegenerative 
diseases, allergy, autoimmunity and injury repair (O’Neill, (2016) Nature Reviews Immunology). We 
have long known that diet can impact on health and disease, and athletic performance but we can 
now pinpoint immunometabolic control as central to this. The potential to immunomodulate 
responses through perturbation of cellular metabolism with natural or synthetic compounds would 
impact on functional food development for healthy ageing and improved sports performance and 
also the generation of therapeutics for treatment or prophylaxis of a myriad of diseases.  

• Healthy ageing is achievable through understanding how to earlier diagnose and provide appropriate 
treatment or lifestyle changes, that can ease current societal and economic strain. Within the School of 
Pharmacy and Biomolecular Sciences (Coxon/Sexton Groups) we have identified specific molecular 
classes e.g. isothiocyanates and peptides, that are synthetic versions of naturally occurring molecules. 
These and more-so, their synthetic analogues, can modulate biological pathways manifesting control 
of inflammatory processes offsetting known pro-inflammatory stimuli. The synthetic analogues can 
also facilitate novel detection and tracing of molecular targets and pathways of immunometabolism 
and aid monitoring of treatment effectiveness and systemic and subcellular bioavailability. This 
research, therefore, aligns with the UA-DTA priority area of healthcare. Additionally, powerful and 
versatile chemical tools will facilitate collaborations with UK and international researchers in 
multidisciplinary areas. 

Aim: To develop a preclinical formulated medicine candidate and companion diagnostic tests for a 
range of inflammation/ immunometabolic related health conditions.  
Hypothesis: Bespoke chemical tools will provide a clear and rapid reporter of biological processes in 
real-time in a primary patient sample and can elicit beneficial health-related outcomes. 

 
Methodology and innovations: Building upon the success of a previously funded UA-DTA (Bioscience 
for Health) studentship, this project will develop innovative chemical tools e.g. fluorinated 
isothiocyanates/peptides (patent application submitted) as: 

1. Tools to probe and understand the key metabolic processes in immunometabolism that 
underpin disease development/progression.  

2. Diagnostic markers for inflammation and disease detection (e.g. inflammation, 
neurodegeneration and cancer) in primary human samples using specialist analytical 
techniques.  

3. New medicines for therapeutic intervention or dietary supplementation through appropriate 
formulation. 
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Interdisciplinarity: The student will receive training in a) cutting-edge synthetic medicinal 
chemistry/chemical biology (e.g. peptide synthesis), analytical techniques (e.g. 19FNMR and mass 
spectrometry) using state of the art instrumentation in refurbished chemistry laboratories (cost of 
£12M); b) developing drug formulation solutions e.g. nano/microparticle encapsulation using particle 
size analysis and microscopy; as well as c) phlebotomy, cell fractionation and primary cell culture, cell 
and bead-based assays of immune function and cytotoxicity utilising muti-parameter flow cytometry 
and confocal fluorescence microscopy.  
Lay summary (max 200 words) to be used for reference as part of the selection process 
where non-specialists are involved 
The design and discovery of new synthetic molecules that can mimic natural biological molecules 
(chemical tools and probes) coupled with an array of interdisciplinary techniques allow us to ask 
important questions about the mechanisms that underpin key biological events that occur during 
health, ageing and disease. For example, we require new innovative ways to understand how 
inflammation leads to a wide range of diseases such as dementia (and related conditions), 
autoimmune diseases (e.g. rheumatoid arthritis & multiple sclerosis) and cancer. This can lead to 
improved medicines, dietary supplements and disease diagnosis/prognosis, and elicit beneficial 
health outcomes in important areas such as cancer, neurodegeneration and resistant infectious 
disease. 
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available to the student as part of the 
project 
Evgen Pharma, Liverpool Science Park will act as a collaborative partner in development and 
commercialisation of the technology(ies) developed.  
International placement opportunity please include details, where known, of any potential 
international placement opportunities or collaborations available to the student as part of 
the project 
There may be (depending on project specific outcomes) an opportunity for an internship in the 
laboratory of Dr Bart De Spiegeler (Ghent University, Belgium).  
Scientific, economic and societal impact of the project 
The successful completion of this project will afford a positive impact upon the scientific community, 
UK/EU economy and society through providing: 

1. New tools for intervention, prevention, research and diagnostic tests for disease;  
2. New healthcare products and treatments;  
3. Healthier ageing and, thus, lower burden on the NHS, for which funding is increasingly  

stretched under an ever growing and ageing population.  
4. Scope for improved athletic performances with improved recovery times.  
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Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, relevant 
skills, experience etc 
The ideal candidate should have completed a degree (2:1 or above) and masters in a 
chemistry/pharmacology-related field, however, full training in all of the above areas will be provided. 
It is envisaged that this PhD will provide an excellent platform for learning many new and cutting-edge 
techniques. This will be an ideal training for someone with an interest in academic and industrial drug 
discovery and development.  

 

 


