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Campylobacter pathogenesis: the Unfolded Protein Response (UPR), 
inflammation and human disease 

SUPERVISORY TEAM 

Supervisor Dr Ozan Gundogdu 
Email: Ozan.Gundogdu@lshtm.ac.uk 

LSHTM 

Co-Supervisor 
 

Professor Brendan Wren 
Email: Brendan.Wren@lshtm.ac.uk 

LSHTM 

PROJECT SUMMARY 

Project summary Infectious diarrhoea is a global problem with Campylobacter 
being the most common bacterial cause. Despite its 
importance, the mechanisms by which Campylobacter 
infection promotes inflammation and disease in humans 
remain unclear. We recently found that Campylobacter 
activates the human unfolded protein response (UPR), a 
conserved pathway in eukaryotic cells that although important 
for restoring cellular homeostasis and relieving stress, is also 
implicated in pathological inflammation. We will investigate 
the cellular and molecular drivers of Campylobacter-driven 
UPR activation with an overarching aim to define its key 
features using molecular microbiology, immunology and 
omics-based approaches to better understand 
Campylobacter infection and disease. 
 

Project key words Campylobacter  
Gastroenteritis 
Inflammation 
Unfolded Protein Response (UPR) 
 

MRC LID themes Infectious Disease 
Global Health 
 

MRC Core Skills developed 
through this project 

Whole organism physiology 
Interdisciplinary skills 
Quantitative skills 
 

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

Molecular Biology – Creation of defined isogenic mutants and 
complemented strains. These created determinant mutants will 
be used for downstream in vitro and in vivo assays.  
 

https://www.lshtm.ac.uk/aboutus/people/gundogdu.ozan
mailto:Ozan.Gundogdu@lshtm.ac.uk
https://www.lshtm.ac.uk/aboutus/people/wren.brendan
mailto:Brendan.Wren@lshtm.ac.uk
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Microbiology – We will use a range of in vitro host-pathogen 
models to investigate UPR activation and to characterise 
cellular mechanisms that activate UPR in human, mouse and 
chicken IECs. 
 
Bioinformatics – In parallel to these cellular approaches, where 
strains display pronounced UPR activation, we will perform 
transcriptomics (dual RNA-Seq) on RNA isolated from C. jejuni 
and the IECs.  
 
In addition to key scientific skills, development of core 
transferrable skills are core tenets of the LSHTM doctoral 
programme. The student will join the Campylobacter research 
group and be provided with world-class training that will lead 
to them becoming an independent scientist. They will have 
the option to attend MSc modules that can aid their 
knowledge development. In addition, the student will attend 
relevant courses/workshops to understand the value of 
knowledge transfer and the value of intellectual property (IP). 
The student will be able to take part in numerous courses 
provided by the Teaching and Education Development (TED) 
team based within the School. Meetings and social events 
are organised at intervals throughout the year to encourage 
students to get to know each other and to develop a 
supportive environment.  
 

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 
 

LSHTM – MSc Medical Microbiology 

Particular prior educational 
requirements for a student 
undertaking this project 

The doctoral candidate should have completed an 
undergraduate and postgraduate degree related to 
microbiology 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Campylobacter infection is the most common bacterial cause 
of human diarrhoeal disease. The species Campylobacter 
jejuni is responsible for over 80% of human cases with disease 
symptoms typically including bloody diarrhoea, fever and 
abdominal pains. Despite its prevalence and importance, our 
understanding of how C. jejuni causes human disease is 
limited and this has impacted the development of disease 
intervention strategies. A key precursor of diarrhoea is 
inflammation triggered when C. jejuni invades human intestinal 
epithelial cells (IECs), leading to tissue damage and disease. 
We have discovered that Campylobacter activates the host 
unfolded protein response (UPR), a highly conserved pathway 
in eukaryotic cells that restores endoplasmic reticulum 
homeostasis and relieves stress, however, has also been 
implicated with various pathological conditions that involve 
inflammation. We hypothesise that disproportionate UPR 
activation is a key driver for inflammation and subsequent 
disease. We propose a comprehensive, multidisciplinary 
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experimental programme that combines molecular, 
immunological and omics-based approaches to decipher the 
mechanisms of UPR activation that could translate into 
targeted therapeutic strategies. 
 
The PhD objectives are: -  
1. Determine if C. jejuni strains and their virulence 
determinants activate the UPR in different eukaryotic cells of 
chicken, mouse and/or human origin. 
2. Exploit omics-based technologies such as dual RNA-Seq to 
determine the impact of UPR activation on C. jejuni and host 
transcription. 
3. Characterise in vitro the cellular mechanisms that regulate 
UPR pathway components in chicken, mouse and/or human 
IECs. 
 
Techniques / Approaches 
Molecular Biology – Creation of defined isogenic mutants and 
complemented strains. These created determinant mutants will 
be used for downstream in vitro and in vivo assays.  
Microbiology – We will use a range of in vitro host-pathogen 
models to investigate UPR activation and to characterise 
cellular mechanisms that activate UPR in human, mouse and 
chicken IECs. 
Bioinformatics – In parallel to these cellular approaches, where 
strains display pronounced UPR activation, we will perform 
transcriptomics (dual RNA-Seq) on RNA isolated from C. jejuni 
and the IECs.  
 
Confirmed availability of any required databases or 
specialist materials 
N/A 
 
Laboratory Environment 
The primary supervisor (OG) is currently leading a diverse set 
of doctoral and postdoctoral researchers at the LSHTM 
investigating Campylobacter pathogenesis and physiology. 
The co-supervisor (BW) is a world expert on pathogenesis and 
host-pathogen interactions. The doctoral candidate will join a 
vibrant team with extensive expertise in Campylobacter 
infection, molecular microbiology, immunology, and omics-
based methods.  
 

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

https://doi.org/10.1101/2022.03.04.482506 
 

https://doi.org/10.3389/fcimb.2020.607704 
 

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 – Gundogdu & Wren.  
 

 

https://doi.org/10.1101/2022.03.04.482506
https://doi.org/10.3389/fcimb.2020.607704
https://lshtm.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=25f76c55-17b5-43e4-b942-af4e00c2dcae
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