
SGUL & LSHTM MRC London Intercollegiate Doctoral Training Partnership: Potential PhD Project for Studentship Applicants 

1 
 

MRC LID Studentships: 2023-24 Research Project 

 

 

                 
     

              

TITLE OF PROJECT 

Engineering monoclonal secretory antibodies for mucosal 
immunotherapy 

SUPERVISORY TEAM 

Supervisor Professor Julian Ma 
Email: jma@sgul.ac.uk 

SGUL 

Co-Supervisor 
 

Dr Audrey Teh 
Email: ateh@sgul.ac.uk 

SGUL  

PROJECT SUMMARY 

Project summary Mucosal Immunotherapy – developing complex secretory IgA 
antibodies for prevention of infectious diseases at mucosal 
surfaces. 
 

Project key words Antibody engineering  
Mucosal immunotherapy  
Molecular farming 
Passive immunisation 
 

MRC LID themes Infectious Disease 
Translational and Implementation Research 
Global Health 
 

MRC Core Skills developed 
through this project 

Whole organism physiology 

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

Molecular biology: plant biotechnology; immunological and 
biochemical techniques; protein purification and in vivo 
studies in small rodents. 
 

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  

Particular prior educational 
requirements for a student 
undertaking this project 

BSc level understanding of immunology 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Monoclonal antibodies are by far, the most important product 
pipeline for the pharmaceutical industry. They are widely 
used in the fields of inflammatory disease, cancer and 
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infections. Yet the industry is solely focused on IgG class 
antibodies, that are administered by injection.  
Nature expends far more energy making another class of 
antibody, secretory (S)IgA antibodies, which protect the 
mucosal surfaces of the body, including the respiratory, 
gastrointestinal and genito-urinary tracts. Exposed to the 
outside world, these are harsh, non-sterile environments, so 
SIgA has important adaptations for survival, which IgG does 
not possess. Protecting ourselves against infections at 
mucosal sites with IgA is extremely important, and the 
importance of mucosal SIgA is evidenced by the fact that we 
are not constantly succumbing to infections.  
 
The aim of this project is to develop strategies to make the 
assembly, expression and purification SIgA antibodies more 
robust. If successful, this will allow for predictable and 
reproducible production of different SIgAs and open up a 
completely unexplored paradigm for infection prevention.  
We previously demonstrated an efficient system for 
expression of SIgAs using plant biotechnology, that involves 
co-expression of the 4 constituent protein polypeptides. In 
this project, the initial objectives are to establish 1) protein 
targeted approaches to maximise stability and assembly in 
the plant system; 2) chaperone targeted approaches to allow 
efficient intracellular assembly and processing; 3) protein 
engineering approaches to simplify affinity purification of 
SIgAs. Once the expression platform is developed, SIgA 
mAbs will be produced and purified, and assessed in vivo, to 
determine 1) antibody stability at different mucosal sites; 2) 
mucosal absorption and systemic uptake, resulting in 
immunogenic or other adverse effects; 3) the effect of 
different formulations, including aerosolisation and display on 
nanoparticles. 
 
The successful candidate will learn a range of important 
laboratory techniques, including molecular biology (PCR 
cloning, protein engineering, expression vector design and 
optimisation), plant biotechnology (transient expression 
approaches in Nicotiana benthamiana), immunological and 
biochemical techniques (for the detection and analysis of 
antibodies, including surface plasmon resonance), protein 
purification and in vivo studies in small rodents.  
 
The techniques for cloning and expressing antibodies in 
plants are well established in the laboratory. The biggest 
potential risk is that the animal house at St. George’s will not 
re-open in time for the final year of this project. In mitigation, 
we are already working with a collaborator in China on our 
rodent studies, and this aspect of the work can be carried out 
there, potentially also involving a short period of study for the 
PhD student, when China re-opens to visitors. 
 

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

https://doi.org/10.1080/19490976.2020.1859813 
 

https://doi.org/10.1002/bit.28073 

https://doi.org/10.1080/19490976.2020.1859813
https://doi.org/10.1002/bit.28073
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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. To access the recording 
please see MRC LID Project – Ma & Teh. 
 

 
 

https://lshtm.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=b0a6cce9-0f48-4253-8079-af4c00f58b5a

