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Faculty/School/Department/Research 
Centres 

University of Greenwich 
Faculty of Engineering and Science 
Department of Pharmaceutical, Chemical and Environmental 
Sciences 
Pharmaceutical and Medicinal Sciences Research Group 

Supervisory Team: please provide details of first, second, and where relevant, third supervisors 
for this project, and any external supervisors/advisors, where applicable 

First supervisor 
Adrian Dobbs 
http://www.gre.ac.uk/engsci/study/pharchemenv/staff/adrian-
dobbs 

Second supervisor 
Giulia Getti 
http://www.gre.ac.uk/engsci/study/lifesport/staff/giulia-getti  

Third supervisor 
Joanna Miest (ECR) 
http://www.gre.ac.uk/engsci/study/lifesport/staff/dr-joanna-
miest 

External/industrial supervisor 
Public Health England 
Dr Mark Sutton and Dr Charlotte Hind 

Contact details for project (for 
informal applicant queries) 

Adrian Dobbs A.Dobbs@gre.ac.uk 

DTA Programme(s): please tick which DTA programme(s) this project relates to: 
DTA Applied Biosciences for Health (Healthy Ageing)   

Project title Development of novel therapeutic approaches for the 
treatment of Leishmaniasis and related neglected tropical 
diseases. 

Project description: please provide a brief description, using the headings given below, of the 
project (max. 450 words) which will used as part of the advertising material and will be placed in 
the public domain. Please also indicate whether there are any confidentiality/sensitivity/IP issues 
of the research which should not be made publicly available.  
SCIENTIFIC EXCELLENCE 
In developing a new therapeutic agent, there are two questions to address: how to get the drug to the 
specific site in the body where it is needed, and second, does it do what we want it to do at the target site, 
without undesirable side effects.  These requirements are incredibly challenging e.g. how do you ensure 
that an anti-parasitic drug only kills the parasite and not the host? 
 
This proposal aims to tackle these questions in the field of the parasitic disease, leishmaniasis.  Leishmaniasis 
affects many of the poorest people on earth, with 700,000-1 million new cases and 20-30,000 fatalities per 
annum.1   A successful project will positively affect the health and ageing of these people. 

http://www.gre.ac.uk/engsci/study/pharchemenv/staff/adrian-dobbs
http://www.gre.ac.uk/engsci/study/pharchemenv/staff/adrian-dobbs
http://www.gre.ac.uk/engsci/study/lifesport/staff/giulia-getti
http://www.gre.ac.uk/engsci/study/lifesport/staff/dr-joanna-miest
http://www.gre.ac.uk/engsci/study/lifesport/staff/dr-joanna-miest
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AIM AND HYPOTHESIS 
Mitochondria are found within all cells and are primarily responsible for generating energy.  The inner 
membrane of the mitochondria has a negative electrochemical potential2 and can therefore be targeted by 
positively charged compounds.  Crucially, this membrane potential is subtly different in different species. 
Phosphonium salts are positively charged compounds that are rapidly emerging as mitochondria-targeting 
agents, already being used in imaging systems.3 

 
The project combines the mitochondria-targeting of phosphonium salts and to append a toxic moiety, e.g. 
an organometallic agent4, to kill the cell.  Fine tuning of the magnitude of the charge will specifically target 
the parasitic mitochondria and not those within the host’s cells. 
 

 
 

PRELIMINARY RESULTS 
Dobbs supervised a Commonwealth split-site PhD studentship in 2017, who generated a small library of 
compounds of this general structure and tested these with Getti.  These demonstrated modest activity 
(IC50 = 4 - 45 M) but validated the hypothesis.  The project now requires a full time researcher to generate 
libraries of compounds and conduct mode of action studies. 

 
METHODOLOGY AND INNOVATIONS 
The project will be split 50% chemistry (preparing compounds, supervised by Dobbs), 40% molecular 
biology (testing the compounds, supervised by Getti/Miest) and 10% with collaborators (PHE, LJMU, NTU 
& Edinburgh).  The student performing the work will receive a broad interdisciplinary training.   
 
STRATEGIC RELEVANCE 
Although in recent decades there has been significant progress toward the elimination and even 
eradication of some neglected diseases, there is still an unmet need to discover and develop tools and 
strategies to diagnose, treat and interrupt transmission of neglected diseases.  This is in line with the 
London Declaration of 2012 and the WHO Roadmap on NTDs.  Thus the project proposed herein is timely 
and of high potential impact, potentially affecting the healthy aging and survival of millions. 
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INTERDISCIPLINARITY AND FIT WITH RELEVANT DTA PROGRAMME 
The proposal combines two experienced researchers and one ECR with 4 external organisations.  This 
project will be novel within the Biosciences DTA strand, offering expertise in medicinal chemistry and 
parasitology for the first time. 
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Lay summary (max 200 words) to be used for reference as part of the selection process where 
non-specialists are involved 
Neglected tropical diseases (NTDs) are a large and diverse group of diseases that disproportionately 
affect the health and livelihood of the poor in the developing world and typically lack attention and 
funding for research.  They are seen as one of the “Grand Challenges of health ageing” highlighted by 
organisations including the World Health Organisation (WHO) and the Gates Foundation. 
 
Although there has been significant progress toward the elimination and even eradication of some NTDs, 
there is still an unmet need to discover, develop, and deliver tools and strategies to diagnose, treat and 
interrupt their transmission.  This is in line with the London Declaration of 2012 
(http://unitingtocombatntds.org/london-declaration-neglected-tropical-diseases/) and the World Health 
Organisation Roadmap on NTDs 
(http://www.who.int/neglected_diseases/NTD_RoadMap_2012_Fullversion.pdf). 

 
The project proposed will develop novel therapies for the treatment of parasite-transmitted NTDs, and 
Leishmaniasis in particular.  This affects many of the poorest people on earth, with 700,000-1 million new 
cases and 20-30,000 fatalities per annum.  The project combines expertise in synthetic/medicinal chemistry 
(Dobbs), molecular biology (Getti, Miest) with external collaborators in academia (NTU and LJMU (within 
UA) and LSHTM and Edinburgh), industry (Public Health England) and internationally (Ghana).  A 
successful project outcome will positively affect the health and aging of these people. 
Industrial/Employer placement opportunity please include potential external placement 
opportunities or collaborations available to the student as part of the project 
Public Health England (PHE, Porton Down, Wiltshire): Dr J. Mark Sutton and Dr Charlotte Hind. 
Mark Sutton is the Scientific Leader of Healthcare Biotechnology in the Microbiology Services Division of 
PHE and is also on the Advisory Board for the UA Biosciences DTA.  Charlotte works in Mark’s team. In 
2017, they further analysed our initial compounds, confirming our preliminary results and further screened 
the compounds against gram positive and gram negative bacteria.  They were particularly active against 
gram positive bacteria. They have indicated that the student will be able to undertake a 2-3 month 
placement with them at Porton Down, to learn additional molecular biology techniques. 

https://pubs.acs.org/author/Zielonka%2C+Jacek
https://pubs.acs.org/author/Zielonka%2C+Jacek
https://pubs.acs.org/author/Joseph%2C+Joy
https://pubs.acs.org/author/Sikora%2C+Adam
https://pubs.acs.org/author/Hardy%2C+Micael
https://pubs.acs.org/author/Ouari%2C+Olivier
https://pubs.acs.org/author/Vasquez-Vivar%2C+Jeannette
https://pubs.acs.org/author/Cheng%2C+Gang
https://pubs.acs.org/author/Lopez%2C+Marcos
https://pubs.acs.org/author/Kalyanaraman%2C+Balaraman
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International placement opportunity please include any potential international placement 
opportunities or collaborations available to the student as part of the project 
Kwame Nkrumah University of Science and Technology (KNUST), Ghana. 
Dobbs & Getti have recently been awarded (March 2018) a Royal Society International Exchange Grant 
(IES\R3\170301; UoG code U1258-0541) in collaboration with Kwame Nkrumah University of Science and 
Technology (KNUST) in Ghana to establish a joint centre of Medicinal Chemistry and Parasitology, 
particularly studying Leishmaniasis, the main topic of the proposal.  The student would have the 
opportunity to visit KNUST and work in the laboratories in Ghana, as part of this knowledge exchange 
scheme and it would be funded by the RS grant. 
Scientific, economic and societal impact of the project 
Neglected tropical diseases (NTDs) affect the health and livelihood of the poor in the developing world 
and typically lack attention and funding for research.  They are seen as one of the “Grand Challenges” 
highlighted by organisations including the World Health Organisation.  Parasitic diseases, such as 
leishmaniasis, comprise one group of NTDs, with 1+ million new cases of leishmanial infection and 20-
30,000 fatalities worldwide per annum.  Thus a successful project outcome would have many potential 
beneficiaries, including the healthy ageing of these people. 
In research terms, a successful outcome will lead to applications to very high impact publications in the 
top interdisciplinary journals (Science (IF = 34.66) or JACS (IF = 13.03)).  IP protection will potentially be 
important.  Further large grant applications would be expected to the MRC, the Wellcome Trust or 
possibly the Gates Foundation in 2020/21. 
 
In societal terms, much greater benefit, would be seen in the lives of patients in the developing world.  
Currently >1bn people live in areas where there is a risk of infection, and there were 1 million new cases of 
cutaneous leishmaniasis and 300,000 of visceral leishmaniasis reported in 2016 (WHO, 
www.who.int/leishmaniasis/en/), and between 20-30,000 fatalities.  The development of new therapies 
could potentially save millions of pounds in treatment/medical costs in the medium-long term. 
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 
1st or Upper Second class degree (MChem or BSc) in Chemistry, Medicinal Chemistry or closely related 
subject. 

 


