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MEDICAL STUDENT AWARD WINNER:

A Physiologically Relevant In Vitro Gut Barrier Model

After completing her fourth year of studies at Newcastle
School of Medicine, Bethan Rogers will be working on this

project whilst intercalating in a MRes Medical and Molecular
Biosciences, focused on gastrointestinal research at the
Faculty of Medical Sciences, Newcastle University.

‘My project aims to develop a more physiologically relevant laboratory model
of the human intestinal barrier, with a particular focus on the role of mucus
in regulating gut permeability. My interest in this field is both academic and
personal, as living with gastrointestinal conditions has given me a strong
appreciation of the impact these diseases have on patients’ lives.

Current in vitro models, such as Caco-2 cell monolayers, are widely used to
study drug absorption and epithelial barrier function. However, as these cells
are derived from colonic epithelium, they tend to exhibit higher transepithelial
electrical resistance (TEER) than is typically observed in the small intestine, and
they lack a key feature present in vivo, the mucus layer, which plays a critical role
in protecting the gut lining and modulating the movement of nutrients, drugs
and microbial products.

This project builds on preliminary findings, demonstrating that applying small-
intestinal mucin to epithelial models reduces TEER to values closer to those
seen in the human small intestine. My work aims to identify and characterise
the specific mucus-associated component responsible for this effect, and to
determine whether this modulation reflects a functionally relevant change in
barrier properties.

Our working hypothesis is that a specific glycoprotein component associated
with small-intestinal mucin reduces the TEER of Caco-2 monolayers to values
approximating those of in vivo enterocytes, creating a more physiologically
relevant model of human gut absorption.

The project aims are threefold. Firstly, to isolate and characterise the TEER-
modulating component of small-intestinal mucin using biochemical separation
and analytical techniques. Then to compare small-intestinal and gastric mucin
fractions to determine which components are unique to the small-intestinal
mucus and are responsible for the observed effect and, finally, to develop and
validate a modified in vitro gut-absorption model incorporating the identified
component and assess its functional performance in compound-uptake assays.
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Introducing a mucus-associated glycoprotein that modulates TEER to near-
physiological levels would bring a variety of advances to current research
practice. It could improve predictive accuracy for nutrient and drug permeability,
reducing discrepancies between in vitro and in vivo absorption data, reduce
reliance on animal models for early-stage drug screening and permeability
testing and provide mechanistic insight into how the mucus layer regulates
epithelial barrier function. This last could also contribute to the understanding
of intestinal diseases involving altered permeability, such as inflammatory bowel
disease, coeliac disease and irritable bowel syndrome. Finally, by adapting these
techniques to incorporate patient-derived samples, it has the potential to enable
personalised gut models.

Developing a more physiologically relevant in vitro model of intestinal
absorption has broad implications for gastrointestinal research and
pharmaceutical development. Ultimately, this research aims to improve the
physiological relevance of pre-clinical models used in drug development and
gastrointestinal research, with the potential to enhance translational accuracy
and reduce reliance on animal studies.’

‘At the start of her project, Beth had been exposed to very few laboratory
techniques in terms of cell culture, mucin preparation and Transepithelial
Resistance Measurements. Beth grasped these methods very rapidly and is
now an expert in all of these areas. The project, when completed, will allow
the current Gl absorption models to be advanced significantly to a model with
digestive fluids, mucus and a cell layer with in vivo TEERs. This will be a leap
forwards in development of new drugs and bioactives.’

‘Living with gastrointestinal conditions has deepened my appreciation for
research and patient support and | have long admired the work of Guts UK in
supporting those affected.

Winning this prize is a great honour that meaningfully recognises the scientific
value of my project. It has reinforced my passion for gastroenterology and
academic medicine, motivating me to pursue further research that enhances
knowledge in the field. | hope this award will help to open doors for me to
conduct research alongside clinical practice in the coming years. | am very
grateful for this prize, the opportunities it brings for my future career, and | am
committed to advancing impactful research through my work.’
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