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Prof Sergio RUTELLA 

sergio.rutella@ntu.ac.uk  

DTA Programme(s): please tick which DTA programme(s) this project relates to: 

DTA Applied Biosciences for Health (Healthy Ageing) 

Project title Hypoxia in neurodegenerative diseases: Targets for new 
therapeutic strategies 

Project description:  

Scientific Excellence 
The project combines expertise of researchers in Health & Wellbeing at Nottingham Trent University 
with partners at OncoTherics Ltd to evaluate the use of hypoxia-activated bioreductive agents in 
monitoring endogenous hypoxia. 
 
Research aims and/or research hypothesis, set within national/international context 
The incidence of Parkinson’s and Alzheimer’s disease increases with age, posing serious health 
concerns. Hypoxia contributes to rapid neurodegenerative decline and impacts on disease 
progression. Whilst mechanisms exist to allow hypoxic cells to adapt to intermittent low-oxygen 
environments, hypoxia ultimately causes sustained neuronal damage leading to neurodegeneration. 
Bioreductive prodrugs (i.e. prodrugs that are activated only under hypoxic-like states) provide a 
means of imaging the hypoxic-derived state of cell populations and/or initiate cellular adaptation to 
restore cellular functionality. Our aims are to: 

1. evaluate whether novel bioreductive agents reduce the impact of hypoxic states on neuronal 
cells; 

2. use novel bioreductive agents to indirectly image key adaptations within cell populations that 
contain altered levels of mediators; 

3. evaluate the restoration of cellular functionality.  

https://www.ntu.ac.uk/staff-profiles/science-technology/sergio-rutella
https://www.ntu.ac.uk/staff-profiles/science-technology/sergio-rutella
https://www.ntu.ac.uk/staff-profiles/science-technology/luigi-de-girolamo
https://www.ntu.ac.uk/staff-profiles/science-technology/luigi-de-girolamo
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Methodology, Research Design and Planning, highlighting novelty, ambition and Innovations 
Methodology: We propose to use novel bioreductive agents to monitor endogenous hypoxia in a 
model of neurodegeneration linked to mitochondrial dysfunction, leveraging on state-of-the-art 
molecular biology technologies (including IncuCyte® Live Cell Analysis and gene expression profiling 
with the NanoString platform). 
 
Research Design: In vitro molecular studies will use the prodrug to evaluate how mitochondrial 
dysfunction induces endogenous hypoxia. These experiments will:  

1. evaluate direct and indirect endogenous hypoxic conditions on mixed three-dimensional 
populations of neural cells to examine mitochondrial dysfunction and inflammatory responses; 

2. determine how novel bioreductive agents alone and in combination with a hypoxic state can 
mitigate neuronal damage mediated by mitochondria (seahorse technology); 

3. determine the influence of hypoxia and novel bioreductive agents on reactive oxygen species 
and neurokines.  

 
Ambition & Innovation: These studies will provide a comprehensive macromolecular systems biology 
profile to highlight the application of novel bioreductive agents in a neurodegenerative condition. We 
aim to extend the use of these compounds designed to be activated in acute or chronic tumour 
hypoxia to demonstrate their utility as biomarkers and/or treatments in neurodegeneration. 
 
NTU institutional strategic research priorities, fit to the Strategic Research Areas 
The project strategically aligns with the Health and Disease theme that underpins Bioscience research, 
encompasses the SST Bioinformatics and Biomathematics theme as well as working with an Alliance 
member institute and industrial partner. The topic firmly aligns with AO3 and builds a strong 
supervisory team with expertise in inflammation and disease to contribute to excellence in molecular 
and translational biosciences within the School.  
 
Fit within the remit of the DTA, interdisciplinary aspects  
The project strategically aligns with Healthy Ageing and will focus on the translation of applied 
research by expanding the use of novel bioreductive agents owned and supplied by OncoTherics Ltd. 
The project will work with Bioinformatics researchers that sit across the School. 
 
Project confidentiality  
Partners at OncoTherics Ltd will provide the hypoxia activated bioreductive agents. This will involve 
confidentiality/sensitivity/IP issues of the research.  

Lay summary (max 200 words) to be used for reference as part of the selection process where non-
specialists are involved 

This project aims to mimic brain tissue by growing a mixed and interactive cell population that can be 
induced to recreate the molecular events that lead to neurodegeneration. The model will then be 
used to assess new drugs that are activated in response to a low oxygen environment, known as 
hypoxia. These drugs will be able to identify specific cell populations within brain tissue where 
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mitochondria, the cell’s powerhouse, has malfunctioned either as a consequence of hypoxia or as a 
contributor to the process. The response of the tissue will be monitored in real-time using high 
throughput molecular approaches that produce a full profile of changes that have occurred in genes 
and proteins. The data from these studies will be analysed using sophisticated mathematical 
approaches to assess the importance and impact of the prodrug on cellular health. Together, the 
project will provide new information on how these new drugs can monitor and potentially treat 
neurodegenerative diseases. 

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 

The successful candidate will gain experience within the commercial environment of OncoTherics Ltd 
through annual short, focused placements that target prodrug development. 

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 

The successful candidate will gain experience through potential international collaborative partners 
linked to OncoTherics Ltd including the University Health Network (UHN), Toronto. This will provide 
opportunities for short, focused placements that target clinical efficacy.  There is an opportunity to 
attend the University Health Network (UHN), Toronto. 

Scientific, economic and societal impact of the project 

This project will bring together a strong supervisory team with a track record of producing 
internationally recognized research in the areas of hypoxia and neurodegeneration (see publication 
list). This will contribute to the established excellence in molecular and translational bioscience within 
the School, with the supervisory team holding outputs deemed to be at least 3*.  The intellectual 
property arising from the work would provide economic and societal impacts through OncoTherics 
and further academic research opportunities. 

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 

Entrants must have at least an undergraduate honours degree, with an upper second class or a first 
class grade, in Biochemistry or related discipline. Entrants with a lower second class grade at first degree 
must also have a postgraduate Masters Degree at Merit.  

The minimum English language proficiency requirement for international applicants is IELTS 6.5 (with 
a minimum of 6.0 in all skills). 

 


