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Project Summary:

Context and challenges: Steatotic liver disease is defined by accumulation of fat in the liver and may be part of
a systemic metabolic dysregulation (MASLD) often coupled with alcohol induced injury (Met-ALD), which are
global health problems. Autoimmune liver disease (AILD) is defined as a chronic immune-mediated liver injury,
with a growing recognition that steatosis impacts around one-third of patients. Steatosis is linked to liver
inflammation and subsequently to the development of liver fibrosis and liver failure. The immunologic pathways
that link hepatic dysfunction to fibrosis in metabolic and autoimmune disorders are poorly understood.
Unconventional T cells and activated B cells have been shown to be dysregulated in MASLD and AILD, and may
contribute to progressive fibrosis. Treatments to target these dysregulated immune pathways may aid fibrosis
regression.

Hypothesis: Aberrations in T and B-cell mediated immunity — especially provided by unconventional T cells and
activated B cells - plays a role in orchestrating the local inflammatory and fibrotic environment in the liver in
steatotic liver disease. Defining this mechanistically will provide new targets for intervention.

Aims:

1. To define the intrahepatic milieu in MASLD- driven and AILD-driven fibrosis as it progresses ex vivo, using
a combination of spatial transcriptomic techniques (imaging and sequencing based).

We will focus on the localisation/niche and in situ functionality of key T cell subsets (including T regulatory
and MAIT cells) and B cell subsets (such as B regulatory).

2. To define the intrahepatic milieu in MASLD, Met-ALD- and AILD- fibrosis regression in response to
therapy ex vivio, and compare the altered immune states in paired samples

3. To further define the in vitro secretome of unconventional T cells (MAIT cells) and B cells (B regulatory)
of relevance to fibrosis and its resolution.

Human MAIT cells have been shown to make both VEGF A and B, as well as secrete Vimentin — this unusual
biology will be further explored. B cell subsets have been shown to drive fibrosis, via autoreactive antibodies,
presenting autoantigens to t cells, and cytokine/chemokine interactions,

Alignment with therapeutic area and key scientific theme(s):

The project aligns as follows:



e Steatotic liver disease to encompass metabolism associated steatotic liver disease (MASLD), metabolic
and alcohol related liver disease (MetALD) and autoimmune liver disease with/without steatosis (AILD).

e Mechanistic _similarities and _differences between different drivers of steatohepatitis
(metabolic/alcohol/autoimmune) and how these influence differing rates of disease progression.

e  Predictors of and underlying mechanistic basis for fibrosis regression within the context of therapeutic
intervention in advanced fibrotic liver disease.

Project delivery:

This programme of work is based on samples obtained through the TGLU biobank (liver biopsy and liver FNA
samples), and Birmingham Biobank (liver tissue resection and transplant specimens), which has permissions to
allow for data and sample sharing with industrial partners. TGLU Biobank Project for Cirrhosis and AILD (EL
Culver) and Birmingham biobank (Ye Ooo). An MTA is already in place between Birmingham and Oxford for
blood/tissue sample sharing.

Spatial transcriptomic approaches are very data intense and new tools are being locally developed in concert
with other GSK-aligned groups in Oxford to explore these. We currently use a mixture of Visium and Xenium
approaches, with experience in the fields of viral hepatitis, early metabolic and cholestatic liver diseases. Data
analysis and bioinformatics support will be provided by post-doctoral fellows - Lucy Garner and Aneesha Bandari
(Postdoc - Spatial biology and Liver transcriptomics). The PhD fellow will be trained in both techniques and their
analysis, with a focus on detailed evaluation of B and T cell niche and function. The in vitro studies for T cells are
established in the Klenerman lab and B cells in the Y.Oo lab supported by AILD work from Culver, and these will
be further pursued to address the specific roles of each mediator.

Research environment:

The PhD student will have the opportunity to do both wet and dry lab work and can commit up to 20% of their
time for clinical development relevant to the project (metabolic liver and autoimmune liver clinics, supported by
Culver and Cobbold). The clinical department and the liver immunology labs are in close proximity and work in
parallel to allow for sample acquisition and processing, wet lab and transcriptomic experiments, and analysis.
There are weekly lab meetings, monthly PhD meetings, and clear milestones against which to assess progress.

Proposal for time spent during PhD program

1t year: Defining metabolic/met-ALD and AILD cohorts. Acquiring the appropriate histology blocks via OcRHe
and Birmingham Biobank. Design panels for and complete spatial transcriptomic runs.

2" year: Develop analysis in the spatial domain, focusing on specific disease subgroups, more severe disease
phenotypes, and paired samples pre-post treatment. Develop the in vitro study focused initially on the
vimentin/VEGFA/B findings and B cell-fibrosis pathways, but exploring new findings emerging from yrs 1 and 2.

3™ year: Provide a description of key mediators linking B-T cell responses with fibrosis, as well as some
mechanistic interrogation of these. Write up of project and presentation of data at National congresses.

Working closely aligned with GSK — Oxford exploratory interests during the PhD.
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