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TITLE OF PROJECT 

Impact of climate change on human health: detection of known and 
emerging mosquito-transmitted arboviruses in East Africa 

SUPERVISORY TEAM 

Supervisor Dr Henry Staines 
Email: hstaines@sgul.ac.uk  

SGUL 

Co-Supervisor 
 

Professor Kirsty Le Doare 
Email: kiledoar@sgul.ac.uk  

SGUL  

Co-Supervisor Dr Elisabetta Groppelli 
Email: e.groppelli@sgul.ac.uk   

SGUL 

PROJECT SUMMARY 

Project summary Climate change is rapidly exacerbating the threat and burden 
of mosquito-transmitted diseases and highlights the urgent 
need for specific, sensitive and affordable diagnostic tools. 
This project aims to develop and refine molecular assays to 
detect multiple mosquito-transmitted viruses for circulating 
(Dengue, Chikungunya, Zika viruses) and emerging (Usutu, 
Ntaya, Babanki viruses) flaviviruses and togaviruses. 
Additionally, it aims to lay the groundwork for the 
development of affordable rapid tests by generating and 
characterising crucial reagents, like purified viral antigens. 
 

Project key words Molecular virology  
Diagnostic development  
Climate change  
Impact on human health 
 

MRC LID themes Infectious Disease 
Global Health 
 

MRC Core Skills developed 
through this project 

Quantitative skills 

Skills we expect a student 
to develop/acquire whilst 
pursuing this project 

The project relies on a combination of approaches, including 
molecular biology and virology 
 

Is this project available for 
students applying for the 
1+4 route? 
And possible Master’s 
options identified by 
supervisory team 

Route 1+4 = Yes       
+4 = Yes 

Suitable 
Master’s 
programmes 
 

SGUL – MRes Biomedical Science (Infection 
& Immunity) 
LSHTM – MSc Control of Infectious Diseases 
LSHTM – MSc Medical Microbiology 

https://www.sgul.ac.uk/profiles/henry-staines
mailto:hstaines@sgul.ac.uk
https://www.sgul.ac.uk/profiles/kirsty-le-doare
mailto:kiledoar@sgul.ac.uk
https://www.sgul.ac.uk/profiles/elisabetta-groppelli
mailto:e.groppelli@sgul.ac.uk
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Particular prior educational 
requirements for a student 
undertaking this project 

A good understanding of the following will be advantageous: 
general virology and genome organisation of RNA viruses; 
PCR, qPCR, RT-qPCR; mosquito-transmitted viral diseases. 
 

Other useful information If a student was awarded a studentship for this project, they 
should expect Dr Staines to be their primary supervisor until 
upgrading and Dr Groppelli to be their primary supervisor 
thereafter. 
 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Uganda has been historically linked to mosquito-transmitted 
viruses, with several important species having been isolated 
for the first time in the country. However, their current burden 
on human health is under-recognised due to lack of large-
scale cost-effective diagnostics and the urgent need for data 
is becoming more apparent as climate change is turning 
Uganda and East Africa into the optimal settings for virus-
transmitting mosquitoes. 
 
The project aims at developing molecular assays that can 
simultaneously detect at least 3 mosquito-transmitted viruses 
with high specificity and sensitivity. Initially, lab-work will 
focus on the gold standard assay (RT-qPCR; viral sequence 
analysis; primers design) using synthetic nucleic acids targets 
and virus samples generated in the lab; it will then progress 
to assess the performance of the assay using serum samples 
collected in Uganda in the context of related studies.  
Although RT-qPCR offers the highest level of specificity and 
sensitivity, its high-costs and requirement for specialistic 
equipment and expertise limit its use in the field, in low- and 
middle-income countries and to a scale that is required in the 
event of outbreaks. Therefore, the project aims at laying the 
groundwork for the development of rapid tests by generating 
and characterising crucial reagents, like purified viral 
antigens. 
 
Project objectives 

1. Development of multiplex RT-qPCR assays for the 
detection of circulating (Dengue, Chikungunya, Zika 
viruses) and emerging (Usutu, Ntaya, Babanki 
viruses) mosquito-transmitted flaviviruses and 
togaviruses using synthetic constructs and viral 
lysates 

2. Validation of the RT-qPCR assays above with 
diagnostic material from ongoing studies in Uganda 

3. Development of expression vectors for the production 
of viral proteins to kick start the development of rapid 
diagnostic test  

 
Techniques to be used 

1. Molecular biology, including RT-qPCR and ddPCR; 
viral sequences analysis; construct design. 
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2. Culture of mammalian and insect cell lines; culture 
and quantification of viral stocks in BSL2 and BSL3 

3. Protein expression, including expression vector 
design; western blot. 

4. Preparation of ethical approval documents to access 
acellular human samples in the UK and Uganda. 

 
Confirmed availability of any required databases or 
specialist materials 

1. The required viral sequences are available in the 
published literature 

2. Access to acellular (serum) human samples in the UK 
and Uganda will follow ethical and governance 
procedure and requirements. 

 
Environment  

1. Laboratory facilities and expertise: state-of-the art 
virology labs, including a BSL3 suite (Dr Elisabetta 
Groppelli, SGUL) 

2. Established link with the Uganda Virus Research 
Institute and Kawempe National Referral Hospital 
(Prof Kirsty Le Doare, SGUL/UVRI) 

3. Established link with a social enterprise partner, 
Global Access Diagnostics (Dr Henry Staines, SGUL, 
Dr Elisabetta Groppelli, SGUL) 

 
Potential risks to the project and plans for their 
mitigation 

1. In the event of unsuccessful attempts or inability to 
generate viral samples for the validation of molecular 
and rapid tests, ready-made virus stocks will be 
purchased from repositories (i.e. Biodefense and 
Emerging Infections Research Resources Repository) 

2. Two approaches (molecular and antigen-based) are 
explored so increase the chances of successful 
outcomes 

 

Further reading 
(Relevant preprints and/or 
open access articles) 

https://www.lancetcountdown.org/data-platform/climate-
change-impacts-exposures-and-vulnerability/1-3-climate-
sensitive-infectious-diseases/1-3-2-vulnerability-to-mosquito-
borne-diseases 

 

https://www.thelancet.com/journals/lanplh/article/PIIS2542-
5196(20)30178-9/fulltext 

  

DOI: https://doi.org/10.1016/S2542-5196(20)30178-9   
 

Additional information from 
the supervisory team 

The supervisory team has provided a recording for 
prospective applicants who are interested in their project. 
This recording should be watched before any discussions 
begin with the supervisory team.  
 

https://www.lancetcountdown.org/data-platform/climate-change-impacts-exposures-and-vulnerability/1-3-climate-sensitive-infectious-diseases/1-3-2-vulnerability-to-mosquito-borne-diseases
https://www.lancetcountdown.org/data-platform/climate-change-impacts-exposures-and-vulnerability/1-3-climate-sensitive-infectious-diseases/1-3-2-vulnerability-to-mosquito-borne-diseases
https://www.lancetcountdown.org/data-platform/climate-change-impacts-exposures-and-vulnerability/1-3-climate-sensitive-infectious-diseases/1-3-2-vulnerability-to-mosquito-borne-diseases
https://www.lancetcountdown.org/data-platform/climate-change-impacts-exposures-and-vulnerability/1-3-climate-sensitive-infectious-diseases/1-3-2-vulnerability-to-mosquito-borne-diseases
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(20)30178-9/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(20)30178-9/fulltext
https://doi.org/10.1016/S2542-5196(20)30178-9
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To access the recording please contact the supervisory team 
by email. (You should provide them with the information 
outlined under MRC LID Applicant Guidance & FAQs Section 
17. ‘How do I start the conversation with the project 
supervisory team?’. They will then respond, and provide you 
with the recording to watch before further conversations are 
had.) 
 

 
 


