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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Prospective cohort studies show that higher intakes of ultra-processed food (UPF) increase the
risk of obesity and obesity-related outcomes, including cardiovascular disease, cancer and type 2
diabetes. Whether ultra-processing itself is detrimental, or whether UPFs just have a lower
nutritional quality, is debated. Higher UPF intakes are inversely associated with fruit, vegetables,
legumes and seafood consumption, and associated with greater intakes of energy, sugar and
saturated fat. Therefore, the association between UPFs and poor health could simply be from
excess nutrient intake or from a less healthful dietary pattern. If so, adjustment for dietary quality
or pattern should explain or greatly reduce the size of the significant associations between UPFs
and health-related outcomes. Here, by using a novel approach, we review the relative impact of
adjusting for diet quality/patterns on the reported associations between UPF intake and healthrelated outcomes in prospective cohort studies.
Prospective studies were obtained for the review via searches on PubMed for “ultraprocessed”,
and “(ultraprocessed) AND ((Prospective) OR (Longitudinal))”. Papers were included in the review
if they were prospective studies examining the impact of UPF intake (defined by the NOVA
classification) on any health-related outcome, and also performed diet quality or pattern
adjustments in their modelling analyses. 37 studies were identified that adjusted for diet quality
or pattern. We find that the majority of the associations between UPFs, obesity and healthrelated outcomes remain significant and unchanged in magnitude after adjustment for diet
quality or pattern. Our findings suggest that the adverse consequences of UPFs are independent
of dietary quality or pattern, questioning the utility of reformulation to mitigate against the
obesity pandemic and wider negative health outcomes of UPFs.

Diet quality does not explain the association between high UPF diets and adverse
health outcomes.
Ultra-processed foods

Due to ultra-processing?

Obesity and adverse healthrelated outcomes

Due to diet quality?
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Models with
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No increased risk of
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Our recent review shows that the
associations between high UPF diets
and adverse health outcomes in
prospective cohort studies, including
weight gain and increased risk of
overweight/obesity, are independent of
diet quality (saturated fat, added sugar
and sodium intake) or diet pattern.
Dicken and Batterham. Nutrients. 2022; 14(1):23.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
INTRODUCTION
The rising incidence of resistant organisms, particularly Gram-negative organisms, is a global
threat. The pipeline to creating novel antibiotics is fraught with challenges, and the modification
of existing antibiotics is an alternative strategy. Additionally, antibiotic-mediated bacterial lysis is
associated with the release of bacterial toxins resulting in systemic inflammation.
Therefore, novel targeted antibiotic delivery vehicles that selectively bind to bacteria, enhance
the antibacterial efficacy of existing antibiotics, whilst simultaneously neutralizing bacterial toxins.
This will help overcome multidrug-resistant bacterial infections and facilitate a reduction in the
antibiotic dose required, thereby limiting drug toxicity.
OBJECTIVES
To formulate the positively charged liposomal antibiotics that have not been tested in terms of
their antibacterial activity, by assessing the efficacy, safety and pharmacokinetics/
pharmacodynamics of novel liposome-encapsulated antibiotics compared to standard antibiotics.

Figure 1a. MIC values for positively charged Liposomal encapsulated meropenem PC:DOTAP: CHOL (5:3:2) and free
meropenem against lab strains E.coli & Pseudomonas.

Figure 1b. MIC values for positively charged Liposomal encapsulated meropenem PC:DOTAP: CHOL (3:3:4) and free
meropenem against lab strains E.coli & Pseudomonas.

Figure 2. Overview of research. A) Engineered liposome delivery vehicles (red) containing small molecule antibiotics which
specifically target pathogenic bacteria (green). B) Bacterial targeting is mediated by cationic lipids, including DOTAP (red), which
directs liposome binding to negatively charged PG lipids in bacteria cells (green). C) Confocal laser scanning microscopic (CLSM)
overlay showing antibiotic liposomes (red) co-localise selectively with E.coli (green) cells and not RBC (bright field).
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Exploring the crosstalk between lipid metabolism and interferon signalling in human monocytes
Authors: 1,2 Maggio A, 2Jury EC,1 Pineda-Torra I,
† Share senior authorship
Affiliations 1Centre for Cardiometabolic and Vascular Science, Department of Medicine, University College
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Background:
Liver X receptors (LXRs) are lipid-activated transcription factors that modulate cholesterol metabolism and
help regulate inflammation. There is evidence of a crosstalk between lipid metabolism and immune
programs. For example, interferons (IFNs) reduce cholesterol synthesis upon viral infection and IFN-alpha
downregulates triglyceride and fatty acid pathways in human monocytes. Here the crosstalk between LXR
and IFN signalling was assessed in human monocytes from healthy donors.
Methods:
Healthy human monocytes were isolated and treated with LXR agonist GW3965, IFN-alpha ±GW3965, LXR
antagonist (GSK) and vehicle controls (n=3-8) for 24 hours. Differential gene expression (qPCR and RNASequencing), cholesterol and glycosphingolipids (flow cytometry) and lipid content (lipidomics) were
assessed in each group.
Results:
LXR stimulation of human monocytes with GW3965 significantly upregulated known LXR-target genes
including cholesterol efflux-associated genes (e.g., ATP binding cassette subfamily A member-1, ABCA1) and
LXRα/β, in line with existing literature. GW3965 also significantly decreased membrane cholesterol and
increased glycosphingolipid expression. This effect was blocked by LXR antagonist GSK. GW3965 also
regulated novel LXR target genes associated with PD1-signalling (PD1 and PD1L) and ferroptosis (ACSL1).
Notably, GW3965 stimulation of LXR was opposed by IFN-alpha. LXR/INF-alpha co-stimulation
downregulated genes involved in plasma lipoprotein and high-density lipoprotein pathways (apolipoprotein
C1/E), cholesterol efflux (ABCA1) and triglyceride metabolism. Alterations in triacylglyceride metabolism
were confirmed by lipidomic analysis, whereby GW3965+IFN-alpha co-stimulation downregulated
triacylglycerides compared to GW3965 or IFN-alpha alone. Conversely, GW3965 and INF-alpha costimulation significantly upregulated genes involved in phospholipid metabolism and decreased the overall
content of phospholipids.
Finally, co-stimulation with GW3965 and IFN-alpha neutralised HLA-DR expression and increased membrane
glycosphingolipids and cholesterol.
Conclusion: The combination of GW3965 and IFN-alpha differentially regulates several genes involved in
lipid metabolism and plasma membrane lipid profiles, suggesting a crosstalk mechanism that could
influence monocyte function. These findings have potential implications for understanding atherosclerosisrisk in inflammatory conditions including autoimmunity.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
A plethora of studies have demonstrated that aging is associated with immune response decline.
However, the mechanisms underlying this process are still to be identified. It is also well-known
that vaccine efficacy in the elderly is impaired compared to the younger population. Our group
has shown that cutaneous fibroblasts participate in the impairment of the cutaneous immune
response. Senescent cutaneous fibroblasts which are commonly found in the skin of older people
contribute to increased baseline inflammation through the senescent-associated secretory
phenotype (SASP). We have previously found that SASP secretion, particularly CCL2, induces
inflammatory monocyte recruitment which leads to resident T cell inhibition through COX-2
derived Prostaglandin E2 production. Blocking monocyte recruitment with p38 MAPKinase
inhibitor (Losmapimod) resulted in enhanced skin immune response after treatment. In addition,
we have shown that senescent dermal fibroblasts may induce regulatory T cell expansion in the
skin which consequently makes the skin more tolerant to any antigen and increases the threshold
of immune activation. The number of p16 positive fibroblasts in normal skin of healthy donors
correlates positively with the number of regulatory T cells in the same skin sections. Identification
of the mechanisms of how senescent fibroblasts contribute to skin immune decline may provide
new therapeutic targets. This identification will enhance skin immune responses in the elderly,
helping in the fight against cancer and infection as well as generally increasing vaccine efficacy.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction: Inflammation is commonly treated with non-steroidal anti-inflammatory drugs
(NSAIDs), including Naproxen. Use of NSAIDs is limited by gastrointestinal adverse effect. An
emerging class of compounds are the hydrogen sulfide-releasing NSAIDs, with an H2S-releasing
moiety covalently attached. ATB-346, a derivative of Naproxen, has reduced gastrointestinal
adverse effects. Using a novel model of resolving dermal inflammation, we aimed to evaluate the
anti-inflammatory role of ATB-346 in humans.
Methods: Twenty-one healthy, male volunteers, aged 18-50 years were randomly allocated to one
of three groups: 1) Healthy control (HC), 2) Naproxen or 3) ATB-346. Volunteers were treated for
48 hours prior to UV-killed Escherichia coli intradermal injection. Skin blisters were formed on
each forearm at 4h and 48h, with exudate and blood examined for cellular profiles by flow
cytometry. Laser Doppler imaging allowed quantification of vascular hyper-reactivity alongside
clinical measurements of pain, tenderness and temperature.
Results: ATB-346 did not produce any serious adverse event. There were no differences across
groups for age or blister volume. At 4h, there were fewer CD45+ leucocytes in both drug groups
and at 48h in the ATB-346 group. No significant differences were found for lymphocytes (CD19-,
CD20-, CD56-, CD3-[Lin]), total mononuclear phagocytes (HLA-DR+, Lin-), classical monocytes
(HLA-DR+, Lin-, CD14+, CD16-), intermediate monocytes (HLA-DR+, Lin-, CD14+, CD16+), nonclassical monocytes (HLA-DR+, Lin-, CD14-, CD16+) or dendritic cells (HLA-DR+, Lin-, CD14-, CD16-).
At 4h there were significantly fewer neutrophils (CD16+, Siglec8+, Lin-, HLA-DR-) in the ATB-346
group compared to HC. There was a trend towards less vascular hyper-reactivity in the ATB-346
group and volunteers taking ATB-346 reported significantly lower pain scores.
Conclusion: We have shown that ATB-346 is potently anti-inflammatory and well tolerated. We
propose that this new class of drug represents a safe alternative to the long-term use of
traditional NSAIDs, which could be used across a range of diseases.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background
Melanoma is an aggressive skin cancer, 5-10% of which arise from an inherited genetic mutation,
most commonly the germline heterozygous CDKN2A-mutation.
The CDKN2A gene encodes p16, a tumour suppressor. Tumour suppressor mutations are known
to result in excess tumours, however it is not understood why individuals with the CDKN2A
mutation generally exclusively manifest cutaneous melanomas.
Methods
Consenting patients with CDKN2A-mutation were recruited from the NHS. Healthy donors were
recruited as controls for each patient. 50ml of blood was collected alongside one-two cutaneous
punch biopsies. Additionally melanoma tissue was obtained from patients with and without the
CDKN2A-mutation.
Immunophenotyping of PBMCs was achieved with flow cytometry, and FFPE (formaldehyde-fixed
and paraffin embedded) skin was analysed using histological immunofluorescence.
Results
Compared to healthy controls, patients with the CDKN2A-mutation exhibit no overt differences in
circulating leucocytes. In baseline ‘healthy’ skin, they have preserved numbers of innate immune
cells with reduced numbers of cutaneous T cells when compared to healthy controls. They also
have reduced expression of Melan A, a protein exclusively expressed by melanocytes. When
looking in melanoma-afflicted skin, patients with the CDKN2A-mutation have reduced CD8+ T cells
and NK cells compared to patients without the mutation.
Conclusions
We hypothesise that weak Melan A expression in healthy skin could result in diminished antimelanocyte immune activation in patients with the CDKN2A-mutation. This in combination with
reduced cutaneous T cells could impair destruction of malignant melanocytes in the early stages
of tumour formation. In the context of melanoma, patients with the CDKN2A-mutation have
fewer tumour-infiltrating CD8+ T cells and NK cells, and thus less cytotoxic machinery to achieve
tumour regression compared to healthy controls. These findings potentially indicate a protumourigenic environment based on localised immunodeficiency, with implications for future
therapies for these patients, particularly through enhancing cutaneous immune infiltration.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Skeletal muscle of patients with sporadic inclusion body myositis (sIBM) presents with
inflammation and muscle degeneration. There is an infiltration of immune cells as well as
upregulation of inflammatory cytokines. Further, sarcoplasmic accumulation of proteins such as
TDP-43 and p62 is observed. This project aims to explore the effect of inflammatory cytokines
IFNγ and interleukin 1-β (IL-1β) on TDP-43 and p62 aggregation in vitro, to better understand the
role of these cytokines in sIBM.
Myogenic cells from non-disease donors were differentiated for 7 days. IL-1β and IFNγ alone or
combined were added to myotubes for two days. Total protein expression of TDP-43 and p62 was
assessed using Western blotting. Sarcoplasmic TDP-43 aggregates and p62 puncta were assessed
using image analysis for size, frequency, and co-localisation with each other. Further, TDP-43
cellular localisation was classified as nuclear and/or sarcoplasmic.
IL-1β+IFNγ treatment increased p62 puncta size compared to control, without affecting puncta
frequency or p62 protein expression. In contrast, treatment with either IL-1β or IFNγ alone did not
alter p62 puncta size or frequency but both cytokines individually increased p62 protein
expression compared to control.
No treatment affected TDP-43 protein expression, size or frequency of aggregates. TDP-43
aggregates were not always co-localised with p62 and this was not affected by cytokine
treatments. The subcellular localisation of TDP-43 was not affected by IL-1β or IFNγ alone or
combined and TDP-43 was frequently found localised to the sarcoplasm under control conditions.
IL-1β+IFNγ but not these cytokines individually was able to recapitulate p62 sarcoplasmic
aggregation as seen in sIBM, suggesting a combined insult of multiple inflammatory pathways
may disrupt p62 processing in sIBM. TDP-43 protein expression, aggregation or localisation was
not affected by any IL-1β or IFNγ treatment, suggesting IL-1β and IFNγ do not influence TDP-43
aggregation or mislocalisation as seen in sIBM.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background: Systemic lupus erythematosus (SLE) is a multi-organ autoimmune disease. One of the
major causes of death for SLE patients is infection, partly due to impaired neutrophil
phagocytosis. Poly-unsaturated fatty acids (PUFAs) and their downstream metabolites, epoxyoxylipins and diols, can modulate inflammation. Most PUFA metabolites are anti-inflammatory,
but linoleic acid-derived epoxyoxy-lipins and diols (EpOMEs and DiHOMEs, respectively) have proinflammatory effects, potentially inhibiting phagocytosis. This project investigated the metabolism
and effects of EpOMEs and DiHOMEs on SLE neutrophils.
Methods: To investigate mRNA levels of epoxy-oxylipin and diol metabolite enzymes in SLE
patients and healthy controls (HCs), neutrophils were isolated and incubated as controls or with
ultra-violet killed Escherichia coli, after which mRNA was isolated and quantified using real-time
polymerase chain reaction. To quantify phagocytosis, neutrophils were pre-incubated with 1µM of
EpOMEs or DiHOMEs, with 10mM cytochalasin B as a negative inhibitor before addition of FITClabelled E. coli particles for 30 minutes and flow cytometry. To evaluate the effects of serum
factors, HC neutrophils were incubated in HC and SLE serum before quantifying phagocytosis.
Results: mRNA levels of PUFA metabolising enzymes trended higher in SLE patients compared to
HCs. Addition of the lipids had no effect in SLE or HC neutrophil phagocytosis, nor did they differ
in their response. SLE neutrophils showed reduced phagocytosis compared to HCs (p<0.05), a
smaller percentage of phagocytosing neutrophils (p<0.01), and a trend of reduced phagocytosis in
FITC-positive neutrophils (p=0.13). SLE neutrophils trended towards a reduced response to
cytochalasin B compared to HCs (p=0.067). Incubation in HC or SLE serum had no effect on
phagocytosis.
Conclusions: Despite possible higher PUFA metabolism in SLE patients, EpOMEs and DiHOMEs had
no effect on neutrophil phagocytosis. The reduced phagocytosis appears to be due to cell-intrinsic
mechanisms. Reduced reaction to cytochalasin B in SLE patients points to possible actin
cytoskeletal abnormalities.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction:
Multiple sclerosis (MS) is an inflammatory autoimmune disease resulting in neuronal
demyelination within the central nervous system and is diagnosed based on MRI, cerebrospinal
fluid analyses and clinical features. There are no blood-based biomarkers for MS diagnosis or
differentiation between MS subtypes including relapsing-remitting MS (RRMS) and progressive
MS (PMS).
Methods and Results:
To identify specific metabolomic signatures for patient stratification and potential disease
mechanisms underlying these subtypes we used supervised machine learning (ML) models. We
investigated 250 serum metabolites from 128 MS patients and 80 healthy control samples that
were quantified by Nightingale Health using NMR-spectroscopy. Using these metabolites, we
developed ML models that stratified RRMS and PMS patients with high accuracy (96.8%).
Furthermore, ML models and forest plots helped to derive metabolomic signatures specific to
RRMS and PMS, revealing elevations in ketones and apolipoprotein(Apo)B/ApoA1 and reductions
in glucose, fatty acid ratios and amino acid (aa) metabolism, most significantly in PMS. In addition,
enrichment analysis identified valine, leucine, and isoleucine biosynthesis (p-adj: 3.54E-03) to be
specific to RRMS. In PMS, identified metabolites were over-represented in phenylalanine, tyrosine
and tryptophan biosynthesis (p-adj: 3.87E-02), pyruvate metabolism (FDR: 2.39E-02),
glycolysis/gluconeogenesis (FDR: 2.39E-02).
Conclusion:
These results suggest a potential energy shift from glycolysis towards increased gluconeogenesis
and ketogenesis, supported by increased fatty acid β-oxidation and conversion of ketogenic and
gluconeogenic aa, phenylalanine and tyrosine in PMS. This may be linked to progression, whereby
as MS progresses, the brain becomes reliant on ketones as alternative energy sources. Lastly,
phenylalanine and tyrosine (known dopamine precursors) reductions may link to lowered
dopamine levels and dopaminergic abnormalities in T cells, previously observed in MS patients.
Taken together, looking into these metabolites collectively, could pose as potential MS and
progression biomarkers and suggests potential of dopaminergic therapeutics in MS.

128 patients with Multiple Sclerosis (MS)
250 serum metabolites assessed
by NMR
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
The soluble lipid mediators, epoxy-oxylipins, exhibit anti-inflammatory/pro-resolution
characteristics in numerous in vitro and animal studies. However, these observations are yet to be
translated into a human setting. The aim of this study was to understand the influences of epoxyoxylipins in the human resolving inflammatory response by targeting the first step in their
metabolism i.e. blocking the conversion of 12,13-EpOME to 12,13-DiHOME by the soluble epoxide
hydrolase (sEH) enzyme. As a result, an alternate therapeutic route to the current approach of
targeting the pathways involved in the initiation of inflammation may be validated.
Epoxy-oxylipin levels were raised by pharmacologically inhibiting sEH with GSK2256294 (15 mg
taken orally). Two hours post dosing, inflammation was induced by intradermal injection of UVkilled E. coli in each forearm. Peripheral blood was sampled at baseline and 2h post dosing as well
as 24h and 48h post induction of inflammation. Negative pressure suction blisters were raised at
4h and 24h post infection. Cell numbers/phenotypes and lipid levels, in both sample types, were
analysed by polychromatic flow cytometry and mass spectrophotometry, respectively.
In peripheral blood, GSK2256294 significantly increased the levels of 12,13-EpOME whilst
decreasing the levels of 12,13-DiHOME. This was associated with a greater number of ‘immature’
neutrophils. At the site of inflammation, the clearance of UV-killed E. coli was reduced
significantly.
These data suggest a novel pathway by which epoxy-oxylipins regulate immature neutrophil
release during infection and indicate these newly released neutrophils have a lower capacity to
carry out bacterial phagocytosis.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Decompensation is pivotal in the clinical history of cirrhosis and involves multiple organ systems.
Current prognostic models do not appreciate the physiological complexity of decompensation in
cirrhosis. Network physiology interprets physiological states based on the interaction between
organ systems and has been reported to predict survival in populations of patients. Parenclitic
network analysis allows network mapping for the individual patient and could improve current
scoring systems in cirrhosis. My research aimed to assess the prognostic value of a parenclitic
network approach in patients with cirrhosis using routine clinical data. The study involves 106
patients with cirrhosis that were referred to Clinica Medica V, Padova University Hospital, Italy
between 2009 and 2020. Patients were recruited and followed 180 days for mortality. Parenclitic
network analysis was performed using software designed in-house on MATLAB build R2021a
(MATLAB, 2021) and statistical analysis was performed using SPSS Statistics 26 (IBM Corp.,
Armonk, New York; Corp I.B.M., 2019). Parenclitic deviation (δ) along albumin-bilirubin, albuminprothrombin time and albumin-hepatic encephalopathy axes was significantly higher in nonsurvivors. Albumin-bilirubin, and albumin-prothrombin time parencletic deviations predicted 12month survival independent of MELD and Child-Pugh scores. Detected parenclitic deviations
provide new insight into the pathophysiology of cirrhosis not covered by current scoring systems.
Addition of parenclitic deviation to MELD improved predictive value by up to 5%.
Keywords: Parenclitic, network analysis, cirrhosis, prognosis, decompensation.
Fig 1. The ROC curves comparing MELD alone with MELD-δAlb-Bil and MELD- δAlb-PT in
classifying patients as survivor or non-survivor. Addition of parenclitic deviation of Alb-Bil and AlbPT axes could increase the AUC for MELD from 0.792 (95% CI, 0.696–0.888) to 0.835 (0.747–0.924)
and 0.824 (0.730–0.918) respectively (p < 0.001 for all curves).
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction
Pancreatic cancer is one of the most lethal cancers with a 5-year survival rate below 10%. Thus,
new therapeutic strategies to tackle this disease are urgently needed. Based on the key role
mitochondria play in cancer cells, our strategy focuses on improving treatment outcomes by
inactivating these organelles using multimodal strategies, such as a combination of a
mitochondria-targeted ROS inducer (verteporfin) and metformin, a clinically approved type II
diabetes drug that has shown mitochondrial inhibition properties.
Aims
Our aim is to determine the therapeutic response as well as the mechanism of action of the
above-mentioned combination treatment targeting mitochondria on clinically relevant in vitro
patient-derived pancreatic cancer models as well as in in vivo models.
Materials and Methods
The clinically approved photosensitiser (verteporfin) and metformin were co-administered to a
panel of patient-derived xenograft (PDX) models. Metabolic activity and proliferation rate posttreatment were analysed using MTT, BrdU and colony formation assays. Cell morphology was
analysed by neutral red staining. Cell viability was evaluated by LIVE/DEAD essay. Changes in
mitochondrial activity and reactive oxygen species (ROS) production post-treatment were
measured by flow cytometry.
Results
Even though some degree of cell death was observed when using monotherapies, combination
treatment significantly reduced the viability of cells by 2-fold (PDX354) and 4.4-fold (PDX185)
compared to monotherapies (1.2-fold in PDX354 and 4-fold in PDX185). Moreover, combining
both drugs had a greater effect on mitochondrial activity inhibition (2.8-fold change in PDX354
and 4-f-fold change in PDX185) and ROS generation (2.4-fold change in PDX354 and 5.5-fold
change in PDX185). Moreover, combination therapy hindered colony formation and proliferation
of cells over long period (14 days) post treatment.
Conclusion
Our data indicate that light-based therapies in combination with metformin could be a potential
strategy to improve the outcome of patients with pancreatic cancer.

Figure 1: Evaluation of the cytotoxicity induced by monotherapies and combination treatment
on PDX354 and 185 cells following 5min 52sec (2.5J/cm2) illumination period. A.1-A.2) Cells
viability was measured with MTT assay. B.1-B.2) Cell proliferations activity was measured
with BrdU ELISA assay. Analysis was assessed 72h post illumination.

ABSTRACT FORM
Division of Medicine Research Retreat, Thursday 30th June 2022
Please submit online by 5pm Tuesday 3rd May 2022
Name:
Position:
Department:
Presentation Title:
Authors:

Presentation preference:

Maria Ines Castanho Martins
Gender: Female
Student
Institute for Liver and Digestive Health
Telotristat ethyl affects crosstalk between tumor cells and stromal
fibroblasts in small intestinal neuroendocrine tumors (SI-NETs)
Hodgetts H 1, Martins M C 1, Chen L 1, Laskaratos F 1, Hall A 1, Luong
T 2, Toumpanakis C 2, Mandair D 2, Caplin M 2, Rombouts K 1
1Regenerative Medicine and Fibrosis Group, Institute for Liver and
Digestive Health, Royal Free Hospital, University Colleg
Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction: SI-NETs are often associated with mesenteric fibrosis (MF) which causes significant
morbidity and mortality. Telotristat ethyl (TE) was developed to treat carcinoid syndrome in SINET patients however, recent studies indicated TE could also have anti-tumor activity, the
mechanism for which remains unclear.
Aim: This study aimed to investigate the potential effects of TE on SI-NET – fibroblast crosstalk in
tumor progression and MF development.
Materials and methods: A co-culture paracrine in vitro model with GOT-1, a human midgut NET
cell line, and LX2 a human fibroblast cell line was optimized. The optimal concentration of TE was
assessed by MTS assay. Cell proliferation and serotonin secretion were quantified by BrdU ELISA
and serotonin ELISA, respectively. Cells were treated with conditioned medium with/without TE
for 72 hours followed by RNA sequencing and Gene Set Enrichment Analysis (GSEA). To validate
GSEA data and further analyse first and second tier targets selected from related signalling
pathways, qRT-PCR, western blot and IHC was performed in tissue from 34 SI-NET patients
grouped into 4 categories of mesenteric fibrosis severity.
Results: TE significantly decreased proliferation and serotonin secretion in a dose-dependent
manner in GOT1 but not LX2 cells. GSEA data indicated genes from ECM-related reactomes were
downregulated when grown in conditioned medium with TE. LAMA5, COL6A2, ITGA9 and DCN
expression was significantly increased in minimal, mild and severely fibrotic patients. Beta-catenin
protein expression was upregulated in tumour tissue across all fibrosis groups. IHC determined
the presence of genes such as COL4A2 in the stroma and ADAM12 in tumor cells.
Conclusion: TE may affect expression of secreted proteins and interfere with SI-NET-fibroblast
crosstalk thus impairing tumor cell progression and MF development in SI-NET patients. Further
analysis is required however this study represents an important step in understanding the
mechanisms of TE when treating SI-NET patients.

Figure 1. Enrichment plots of Extracellular
matrix (ECM)-related reactomes.

Figure 2. Distribution of proteins from ‘core enriched’ genes
involved in the ECM. IHC performed on matched samples of
normal SI, primary tumour and mesenteric mass from human SINETs.

D

Figure 4. qPCR of ‘core enriched’ genes in human SI-NETs.

Figure 3. Western blot analysis of beta-catenin
in human SI-NETs.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
A thorough understanding of human lung development is a pre-requisite for effective lung
regeneration and repair. The adult human lung harbours many immune cells, crucial in normal
homeostasis and disease. Studies in other tissues have also shown immune cells directing
homeostasis, tissue regeneration and development. However, the role of immune cells in human
lung epithelial development is unknown.
Using human foetal lungs, aged from 4 to 22 post-conception weeks (pcw), we first characterised
their immune cells using immunohistochemistry and flow cytometry. We found an abundance of
immune cells, with biphasic distribution, where cell numbers peak around 8 and 20 pcw. We
performed scRNAseq, using FACS-isolated immune cells, which showed that there are significant
differences in cell-type proportions across foetal age. A particularly exciting result is our observation
of the whole differentiation trajectory of B cell development within the foetal lung, from pre pro B
cells to mature B cells. Using RNAscope, we saw clusters of multi-stage B cells, suggestive of a
potential extravascular niche of B cell development within foetal lungs.
To study immune cell-epithelial interaction functionally, we used a 3D human foetal lung organoid
culture system. Cytokine screening identified IL-1 as a candidate for further study, and after
confirming expression of the IL1 receptor in organoids and in vivo, we performed additional
organoid experiments, finding that IL-1 caused withdrawal from self-renewal, and differentiation
to basal cells. Our immune cell scRNAseq data showed that myeloid cells, particularly DC2 cells and
macrophages, express IL-1Using RNAscope and immunohistochemistry, we observed those cells
near the epithelium in vivo and cytokine arrays showed that they are able to secrete IL-1 In
conclusion, our results have shown, for the first time, that immune cells interact with the lung
epithelium and contribute to lung development.
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expressing Z alpha-1-antitrypsin studied by in situ structural biology
Kamila Kamuda, Riccardo Ronzoni, Federica Michielin, Jemima
Burden, Shu Chen, James B. Gilchrist, James A. Irving and David A.
Lomas
Oral;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Alpha-1-antitrypsin (a1AT) is a member of the serpin superfamily of serine protease inhibitors that
is synthesised and secreted by liver hepatocytes. The native protein adopts a metastable
conformation which is fundamental for its inhibitory function. This property makes the protein
susceptible to point mutations, many of which lead to the self-oligomerisation into long-chain
polymers. a1AT polymerisation and misfolding leads to the alpha-1-antitrypsin deficiency, a
disease characterised by low levels of circulating protein associated with early-onset emphysema
and accumulation of the protein in liver tissue, predisposing to hepatic cirrhosis. Polymers of a1AT
accumulate as ER-derived inclusion bodies, what correspondingly affects the organelle’s spatial
organisation and the molecular landscape of the cell.
The aim of this project is to investigate the effect of the Z disease-associated mutant of a1AT
(Glu342Lys) on the cell’s molecular and organellar organisation. As well as providing insight into
the molecular aetiology of the disease, this represents a model system for studying the cellular
responses to chronic protein accumulation in the absence of an unfolded protein response – a
canonical pathway for protein clearance. For these purposes we will implement imaging
techniques that operate over a range of levels from fluorescence microscopy through to detailed
cellular electron microscopy and cryo-electron tomography.
Organelle integrity and spatial organisation impact cellular function and is required for
maintenance of homeostasis. Studies conducted on differentiated hepatic organoids and inducible
model CHO cells expressing wild-type and Z mutant a1AT show perturbation of ER and
mitochondrial morphology. Detailed analyses of the functional and molecular consequences of
polymer accumulation on the ER, mitochondria, and translational and degradative machinery are
expected to advance our understanding of the development of diseases of protein accumulation.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Despite the rapid development and rollout of first-generation vaccines, COVID-19 remains one of
the greatest ongoing global health concerns. Whilst single cell transcriptional studies have
provided deep biological insights into the cellular responses to SARS-CoV-2, they have been
hampered by a lack of reliable information regarding time of infection and limited longitudinal
samples, making temporal inferences difficult. As the first of its kind, the Human COVID-19
Challenge Study offers the unique opportunity to study these cellular dynamics, from preinfection to recovery, in a controlled and safe environment. Moreover, it provides a means to
better understand why some people find themselves protected upon exposure, compared to
those who go on to develop an infection, offering key clues surrounding pathogenesis, as well as
future therapies and treatments.
To examine the local and systemic innate and adaptive immune response in COVID-19, matched
nasopharyngeal and peripheral blood samples were collected at 6-7 time points (pre-infection to
28 days post-infection) from 16 healthy seronegative individuals challenged with pre-Alpha SARSCoV-2 (n=184). Samples were processed for single cell- and CITE-sequencing, enabling differences
to be explored at the transcriptomic and proteomic level.
Preliminary analyses revealed dozens of highly dynamic cellular response states in epithelial, nasal
resident and circulating immune cells associated with specific infection time points. Several
ciliated anti-viral responses were identified in the nose, including a novel acute phase and
professional antigen presentation response activated immediately after infection. In the blood, a
highly temporally restricted expansion of adaptive immune response was observed, with
expanded T cell clones restricted to day 10 after inoculation individuals that became PCR positive.
Overall, our results so far have started to pull apart the temporal and highly dynamic SARS-CoV-2
specific responses, both locally at the site of infection and systemically, providing several
molecular and cellular features which contribute towards protection.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Alpha-1-antitrypsin deficiency (AATD) is a rare protein misfolding disease, primarily afflicting
Northern European and Iberian populations. The deficiency is due to mutations in the gene
encoding alpha-1-antitypsin which promote misfolding and subsequent aggregation of antitrypsin
into polymeric chains within hepatocytes. This results in both gain-of-toxicity and loss-of-function
phenotypes, with accumulating polymers inducing cellular damage to hepatocytes, causing severe
liver cirrhosis in the long-term. The aggregation of polymers within hepatocytes causes a marked
reduction in circulating antitrypsin levels leading to early on-set emphysema. AATD has been
studied for over half a century and the mechanism defining the polymerisation pathway in
molecular detail remains unsolved. Several theories have been proposed, with varying degrees of
experimental support, on artificially induced antitrypsin polymers. We propose that utilising cryoelectron microscopy to characterise the nature of the intermolecular linkage between the
monomeric subunits of ex vivo liver tissue derived antitrypsin polymers is fundamental to
developing therapeutics that inhibit or reverse polymerisation, as currently the treatment of last
resort is liver transplantation. We highlight the use of Fab fragments to decorate antitrypsin liver
polymers to reduce flexibility and provide crucial orientational information. Cryo-EM studies
yielded a 3D density map of the monomeric subunit below 6Å. We aim to apply this structural
biology techniques to other related protein misfold diseases (i.e., serpinopathies) such as Familial
encephalopathy with neuroserpin inclusion bodies (FENIB).

There are multiple theories regarding the AAT polymerization pathway. Cryo-EM techniques can
be used to identify which proposed intermolecular linkage is found in ex vivo AAT liver polymers.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Here I describe insights into the mechanisms underlying a conformational disease from
experiments (X-ray crystallography, NMR, fluorescence spectroscopy, cell biology) using a lead
compound from a drug discovery pipeline and conformationally-selective monoclonal antibodies.
Alpha-1-antitrypsin is a member of the serpin superfamily of protease inhibitors expressed by
hepatocytes and continually released via the secretory pathway into the circulation. A cognate
inhibitor of neutrophil elastase, the primary physiological role of this protein is protection of the
lungs from damage by inflammation-associated proteases. Certain mutations promote the
formation of aberrant long-chain polymers; these become trapped within the endoplasmic
reticulum, accumulating as cirrhosis-associated deposits in liver tissue. Coupled with an increased
rate of proteasomal degradation, the consequent circulating deficiency also leads to early-onset
emphysema.
During the development of a small molecule to ameliorate the polymer burden in individuals with
the common severe ‘Z’ allele of alpha-1-antitrypsin (AATZ), a compound was obtained with many
of the desired properties (C716). This molecule showed efficacy in preventing polymerisation
induced in vitro, in cells and in a preclinical mouse model of disease.
A co-crystal structure with C716 revealed an interaction with a cryptic binding site within a
functional region of the protein important for inhibition of a protease known as the 'breach'. The
structure reveals adjustments and displacements of amino acids that appear to have been
induced by the ligand. However, NMR experiments using native and pathogenic protein showed
that these changes occur in AATZ in the absence of ligand and in fact correspond with an
intermediate step on the polymerisation pathway.
Combined with epitope mapping of conformationally selective monoclonal antibodies, we are
able to draw conclusions regarding the early structural changes that occur during alpha-1antitrypsin polymerisation. In addition to providing the first atomic-level insight into a component
of the polymerisation pathway, these data reveal a commonality between polymerisation in vivo,
in cells and in vitro. This has implications for the mechanism of polymerisation in the serpin
superfamily and strategies to target this pathway.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Polymerogenic variants of α1-antitrypsin cause liver disease, but how polymers damage cells is
not fully understood. Despite sharing the same polymerogenic genotype, only around a third of
adults show clinically significant liver fibrosis. We know some risk factors for α1-antitrypsin
deficiency-related liver disease progression, such as obesity, metabolic syndrome, and alcohol
consumption, but we cannot yet reliably predict those at risk of developing liver disease.
Furthermore, there is no approved disease-modifying therapy for this liver disease, which can
require transplantation.
To identify new molecular processes that mediate the pathogenesis of α1-antitrypsin deficiencyrelated liver disease, we conducted a genome-wide modifier screen in a transgenic C. elegans
model. This implicated copper homeostasis in modulating the damaging effects of α1-antitrypsin
polymers.
Here we present our progress in understanding the molecular basis of the interaction between
copper and α1-antitrypsin, and how this relates to the mechanism of cellular damage in α1antitrypsin deficiency-related liver disease.
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Hypothesis: Copper binds to antitrypsin in hepatocytes (1),
accumulates with antitrypsin polymers and leads to cellular
damage (2)
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Approximately 1:2000 individuals in the UK are homozygous for common severe Z deficiency allele
of α1-antitrypsin (AAT) (Glu342Lys). Z AAT, and other variants, form long-chains of ordered
polymers that accumulate within the endoplasmic reticulum of hepatocytes. The polymers are
associated with liver disease in neonates and adults and with an increased risk of hepatocellular
carcinoma. The failure to secrete the mutant protein causes deficiency of an important plasma
proteinase inhibitor that underlies the COPD. Polymers of mutant Z AAT are secreted by the liver
and are detectable in the plasma of all individuals that carry a Z allele Thus, their presence is a
biomarker of AAT deficiency (AATD).
The overarching goal of this project is to contribute to a solution by the development of a
diagnostic assay readily deployed to, and used at, a wide variety of point-of-care settings. In
particular, this project aims to decrease the barrier to early diagnosis by (1) developing a lateral
flow immunoassay device that (2) provides a cost-effective, point-of-care diagnosis and (3) is
readily used and interpreted by non-specialists.
AATD has been described as “one of the most common rare conditions”, however, typically there
is a delay of several years between the onset of symptoms and diagnosis. Indeed, except for
extreme cases in which a transplant is carried out in a neonate, a diagnosis of AATD usually occurs
when the most common symptoms related to this disorder (emphysema, cirrhosis and/or fibrosis)
appear. This lack of timely intervention prevents effective management of the risk of lung and
liver disease to which patients are exposed through mitigation of exacerbating factors.
This highlights the importance of a cost-effective, inclusive assay that provides an accurate
phenotypic diagnosis of AATD that is mutation-agnostic and therefore generalisable to a range of
pathogenic variants.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Single-cell genomic analysis of airway basal cells [1] show two surprising findings:
1) The mutational burden of basal lung cells has a bimodal distribution, with some cells near
normal while others are highly mutated
2) The proportion of near-normal cells is higher in ex-smokers than in current smokers, suggesting
that the healthy population of cells expands after cessation of smoking
Different hypotheses for driving underlying mechanisms could include:
1 a) A quiescent subpopulation of basal stem cells which divide much slower and hence mutate
less
b) A protected niche in airways where tobacco carcinogens cannot penetrate
c) Some variation in cells' inherent resistance to tobacco-induced mutagenesis
2 a) Loss of mutational advantage conferred by driver mutations in the absence of smoke
b) Accumulated high mutational burden leading to negative selection through either deleterious
passenger mutations or immune surveillance, bolstered by the lack of immunosuppressant
tobacco smoke
Here we present a modular computational model which builds on an experimentally verified
homeostatic model [2] to account for mutations on division and relative cell fitness. The model
simulates each patient’s basal lung cell population based on their smoking record. Each
hypothesis about underlying mechanisms is included as an independently excludable module.
The resultant models are fitted to experimental data via Bayesian Optimisation, minimising the
Wasserstein distance between the mutational distributions of the simulated and real cell
populations. By comparing how well the different models fit, we infer the relative validity of the
hypotheses.
First-principles modelling of underlying mechanisms to compare hypotheses provides insight into
the way cancer develops in the lungs. This could allow for more targeted analyses of datasets to
improve risk modelling and streamline the search for novel preventative treatments.
References
[1] Yoshida et al, Nature 2020
[2] Teixeira et al, eLife 2013
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
The 3 major classes of soil transmitted helminths (whipworm, hookworm and Ascaris) affect 1.5
billion people worldwide mostly in poor countries, where they have adverse effects on child
development, nutrition, and the work capacity of adults. Although there are drugs effective on
hookworm and Ascaris, notably the benzimidazoles, those same drugs show poor efficacy against
whipworm (Trichuris trichiura). Therefore, the control of whipworm is an unmet clinical need. In
the absence of a vaccine, new chemical anthelmintic lead compounds are urgently needed. One of
the fastest routes to a novel therapeutic lead is to screen libraries of drugs which are either
already approved for human use or have already been part of clinical trials. We have pursued this
approach to anthelmintic lead discovery using an invertebrate automated phenotyping platform
(INVAPP) for screening chemicals and the well-established nematode genetic model organism
Caenorhabditis elegans. The 400 compound Medicines for Malaria Pandemic Response Box library
was screened with each compound tested initially at 1.0 x 10-4M. We identified compounds
which significantly impaired C. elegans growth and motility. In subsequent tests over a range of
concentrations, we showed that some compounds were active at sub-micromolar concentrations,
comparable with marketed anthelmintics. Not all parasites can be robustly maintained in vitro and
the ease with which high-throughput screens can be pursued on C. elegans makes this a useful
approach to identify chemical leads and complement the often lower-throughput experiments on
parasite models.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Hyper-sialylation of mucins is observed as a common phenomenon in several cancerous and
fibrotic diseases. A common example is MUC1 carrying sialylated core 1 O-linked glycans, termed
MUC1-ST. Activation of immune cells by MUC1-ST via the Sialic acid-binding immunoglobulin-type
lectins (SIGLECS) has proven to be detrimental for the diseased state by causing immunogenic
chaos. For example, MUC1-ST in breast cancers was shown to interact with monocytes and
macrophages via SIGLEC9 engagement which drove the expression of a tumour-associated
macrophage (TAM)-like phenotype releasing several cytokines responsible for monocyte and
neutrophil recruitment. In addition, release of angiogenic factors and extracellular matrix (ECM)
degrading factors supported the role of SIGLEC9 activated macrophages as ‘wound healing’
phenotypes. Our preliminary data suggests that MUC1-ST may be a pan-disease driver in diseases
of inflamed epithelium, generating ‘wound-healing’ myeloid phenotypes that progress disease.
Our main aim is to study SIGLEC9 and the associated pathways and phenotypes, in vitro, in
myeloid models (AML cell lines) of epithelial repair by CRISPR mediated deletion using co-cultures
with glyco-edited MUC1+ cell lines and recombinant glycoproteins.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)

The serpinopathies are characterised by the misfolding and intracellular polymerisation of
mutant serpins within the endoplasmic reticulum (ER). FENIB (familiar encephalopathy with
neuroserpin inclusion bodies) is an autosomal dominant neurodegenerative pathology caused
by ER accumulation of neuroserpin (NS) polymers, characterised by dementia and epilepsy.
Here we study the toxicity of polymerogenic NS to mouse neurons generated from neural stem
cells in vitro, focusing on alterations in the ER, the mitochondrial network and the
cytoskeleton.
Our analysis shows that neuronal expression of G392E NS does not activate the unfolded
protein response (UPR) but induces the activation of NFkB. We also observed a reduction in
the extension of the mitochondria-ER contact sites (MERCs) and a lower potential of the inner
mitochondrial membrane, together with a higher percentage of perinuclear mitochondria in
these neurons. Finally, compared to neurons expressing wild type NS, G392E NS expression
caused a decrease in neurite length but not in neurite number, as assessed by staining of the
actin cytoskeleton.
These data support that expression of polymerogenic NS affects the interaction between the
ER and mitochondria in neurons, altering mitochondrial dynamics and neuronal morphology,
in a complex interplay that underlies neurodegeneration in FENIB.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Alpha-1-antitrypsin (α1AT) is a member of the serpin superfamily best known to regulate the
proteolytic activity of neutrophil elastase (NE). Mutations in the SERPINA1 gene can lead to α1AT
deficiency (α1ATD) that may present as chronic obstructive pulmonary disease (COPD) and liver
cirrhosis. It is a highly dynamic protein that undergoes drastic structural changes during
polymerisation proceeding via more than one intermediate state. Recently the first step on the
pathway, termed M*, has been studied by crystallography and NMR. However, the modest
changes involved are insufficient to support an inter-molecular interaction, and the
polymerisation pathway remains largely uncharacterised. The aim of my PhD project is to use
biochemical and biophysical techniques to gain mechanistic and structural insight into the
formation of pathogenic intermediates along the α1AT polymerisation pathway. Biochemical data
on later intermediates of the pathogenic α1AT Z variant polymerisation pathway will be explored
using a toolkit of monoclonal antibodies (mAbs) that were developed to provide insight on a wide
variety of α1AT characteristics. The structure and conformational dynamics of α1AT
polymerisation will also be investigated using solution state NMR spectroscopy. Liver-derived
α1AT polymers derived by solid state NMR will provide interpretation of commonalities and
differences with solution-state α1AT polymers.

ABSTRACT FORM
Division of Medicine Research Retreat, Thursday 30th June 2022
Please submit online by 5pm Tuesday 3rd May 2022
Name:
Position:
Department:
Presentation Title:
Authors:
Presentation preference:

Jessica Allen-Hyttinen
Gender: Female
Student
UCL Respiratory
Branching out into a novel mechanical constriction model to
investigate human foetal lung hypoplasia ex vivo
Oral ☐

Poster ☒

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Despite advances in characterising the morphogenesis of the human airway tree, the precise
molecular mechanisms driving epithelial branching during the pseudoglandular stage of
development remain obscure. For conditions characterised by lung hypoplasia such as congenital
diaphragmatic hernia (CDH), disturbed branching morphology and alveologenesis present a
significant threat to life. Surgical modelling systems have defined the anatomical and functional
effects of abdominal organ compression on lung development in vivo but are limited by a late
gestational age requirement for manual herniation of the diaphragm.
By utilising ex vivo 3D-culture of early human foetal lung tissue and selective two-photon
polymerisation of a Matrigel-diffusible compound, we present a novel opportunity to study the
effects of physical constriction on lung development at both the gross anatomical and single-cell
level. After a week of ALI culture, compression effects were assessed using light microscopy,
immunofluorescent staining, and single-cell RNA-sequencing.
Preliminary results indicate cellular and transcriptional discrepancies between normal and
compressed lung tissue, implicating genes and signaling pathways that are crucial for typical airway
development. This system has the potential to identify novel therapeutic targets to benefit
neonates impacted by lung hypoplasia.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)

The differentiation of fibroblasts into highly activated and extracellular matrix (ECM)
producing myofibroblasts is essential for tissue repair. However, excessive myofibroblast
accumulation and persistence can lead to tissue fibrosis where dysregulated ECM
deposition destroys normal tissue architecture and disrupts organ function. TGF-β1 is the
most potent fibroblast differentiation signal and fibrogenic cytokine characterized to date
and has been widely implicated in multiple fibrotic conditions. Fibroblast differentiation is
accompanied by the reconfiguration of metabolic networks to produce the required
biosynthetic and bioenergetic substrates for ECM synthesis. Therefore, characterizing and
targeting these metabolic changes may reveal novel therapeutic approaches and prevent
pathological ECM growth. However, the metabolic fidelity of in vitro models, in which
these metabolic pathways are usually dissected, may not fully reflect the physiological
environment, and therefore may mask the identification of critical metabolic
vulnerabilities during fibrogenesis. Here, we report that the global fibroblast TGF-β1regulated transcriptional response, measured using RNA-sequencing, is highly influenced
by nutrient availability in two common DMEM formulations and a newly released
physiological media that aims to replicate the metabolite profile of human blood.
Furthermore, the anti-fibrotic efficacy of targeting glutamine metabolism and amino acid
biosynthesis, which has seen promising results in the oncology setting, is highly
dependent on media selection. Experimental models which replicate nutrient
availability and metabolic fidelity within the tissue microenvironment will be critical to
identify promising anti-fibrotic therapeutic approaches based on metabolic inhibition.
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Developing A 384-Well Plate Format Screening Method For Human
Primary Airway Epithelial Cell Proliferation
Jessica C. Orr, Yuki Ishii, Denise Bairros De Pilger, Neil O. Carragher,
Robin Ketteler, Sam M. Janes, Robert E. Hynds
Oral ☐
Poster ☒

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Basal cells are the stem cells of the pseudostratified epithelium, an epithelium that in humans
extends from the trachea to the small airways. Restoration of the airway epithelium is essential
following injury, yet the mechanisms that govern basal cell self-renewal and differentiation are
not fully understood. Pharmaceuticals that modulate basal cell proliferation are useful research
tools and could be developed into treatments to improve regeneration following epithelial
damage.
Primary human bronchial epithelial cells (HBECs) were transduced with a reporter construct
containing Firefly Luciferase and zsGreen under a constitutive promoter to enable automated
quantification of relative cell numbers. Transduced HBECs (zsGreen+) were seeded in a 384-well
format at multiple seeding densities. Cell proliferation was assessed in basal medium and after the
addition of 10 µM Rho-associated protein kinase inhibitor (Y-27632) or a combination of 5 µM Y27632, 10 µM A83-01 and 100 ng/mL Noggin. After four days, cell number was detected by
fluorescent imaging and determining luciferase activity by the addition of 150 µg/mL luciferin to
live cells.
The clear increase in cell numbers was observed following treatment with 10 µM Y-27632. The
signal window between control and Y-27632-treated wells was largest when cells were seeded at
2000 cells/well. With these conditions, the signal window for this assay was calculated as 24.42
and the Z’ factor was 0.85 indicating that this assay is suitable for high-throughput screening.
The adaptation of 2D HBEC culture to a 384-well format and the generation of luciferaseexpressing primary cell cultures have allowed us to create an assay that will enable highthroughput screening of chemical libraries to identify compounds that alter the number of
primary airway basal cells in vitro. Future applications of this assay will reveal the mechanisms
involved in basal cell self-renewal and potentially identify novel therapeutic strategies to
modulate basal cell behaviour in vivo.

ABSTRACT FORM
Division of Medicine Research Retreat, Thursday 30th June 2022
Please submit online by 5pm Tuesday 3rd May 2022
Name:
Position:
Department:
Presentation Title:
Authors:
Presentation preference:

Clara Gathmann
Gender: Female
Student
Other
Drugs disrupting the RhoA – GEF-H1 interaction for ocular disorders
Edith Chan, David Selwood, Maria Balda, Karl Matter
Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Fibrotic and inflammatory ocular diseases constitute a major cause for sight loss and patients face
treatments of limited effectivity and considerable side effects. Overexpressed protein in these
disorders, GEF-H1 was found to promote inflammation and fibrosis in ocular tissues by overactivating the cytoskeletal regulator RhoA. A drug inhibitor that targets the RhoA-GEFH1 proteinprotein interaction (PPI) could hence be a viable approach to revert these effects. The druggability
of the RhoGEF family has yet to be demonstrated, and due to the specific cellular activities of
GEFs, their inhibitors could prove as a useful strategy beyond ocular disorders.
A synthetic peptide was designed in silico based on the RhoA-GEFH1 PPI by our group. It rescues
fibrosis and inflammation in both cellular and murine ocular disease models that overexpress GEFH1. Using a ligand-based drug design strategy, a small molecule (Sm762) which mimics the
peptide has been designed. Sm762 shows µM activity in these in vivo models. Our aim is to
improve the activity of Sm762 to the nM range using molecular modeling and synthetic chemistry.
To characterize the affinity of these inhibitors, GEF-H1 fusion protein has been purified and used
to develop binding assays such as pull downs and surface plasmon resonance. A synthetic route
towards Sm762 has been designed and the synthesis of several analogues achieved. The biological
evaluation of these molecules could build a structure-activity relationship (SAR) model to assist
further design of analogues with improved activity. To discover new GEF-H1 binders, a highthroughput screening approach was also tested. A DNA-encoded library of billions of molecules
was screened, which generated five hits that are also under biological validation.
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The TGFβ and Neuropilin-1 interaction
Anastasia Patsiarika, David Selwood
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Female

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Neuropilin-1 is a transmembrane protein that acts as a co-receptor for many cytokines like VEGFA
and Class III Semaphorines. The protein plays a role in cell proliferation, axon guidance and
immune system regulation. Little is known about Neuropilon-1's ability to interact with TGFβ.
Here we show that the protein interacts with active TGFβ and the interaction is essential for the
canonical TGFβ signalling. The small molecule EG00229, a Neuropilin-1 ligand is able to inhibit the
interaction both in SPR and in vitro.
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Novel Cyclosporin-like molecules inhibit the antiviral restriction factor
IFITM3 to enhance stem cell gene therapy.
Valeria Pingitore, David Selwood
Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
The efficiency of gene delivery in human hematopoietic stem cells (HSC) represents a major
challenge for the clinical application of gene therapy for the treatment of several inherited
diseases. Gene delivery through lentiviral vectors currently requires high vector doses and long ex
vivo culture of HSC, factors that decrease the efficiency and increase the cost of therapy.
IFITM3 is a type 1 IFN-induced gene constitutively expressed in HSCs that inhibits the viral entry
by acting as a viral restriction factor. Naturally-occurring cyclosporines (Cs) have recently been
found to improve lentiviral transduction in HSCs by overcoming IFITM3 restriction.
The design and synthesis of novel Cs-like compounds represents an interesting approach in order
to find the best transduction enhancers for the gene therapy. One of the most important
challenges, in this sense, is represented by the synthesis of compounds with low activity towards
Cyclophilin A (CypA) - a protective protein of the lentiviral capsid from the activity of the
restriction factor TRIM5.
Based on the encouraging results previously obtained by our research group regarding the
synthesis of a first model of Cs-like transduction enhancer, we report here the design, synthesis
and biological evaluation of a family of novel Cs-like transduction enhancers obtained by the
Grubbs Metathesis reaction.

Figure: Generic structure of the novel Cs-like transduction enhancers.
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Identification of druggable targets by bioactivity profiling
Mateusz Kaczynski & AW Edith Chan
Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
In target-based drug discovery, identifying appropriate disease targets (e.g. proteins or pathways)
is necessary for developing compounds with a meaningful clinical impact.
Many computational target prediction methods have been developed. However, they tend to
reinforce what are the most druggable targets, pointing towards the known druggable genes.
Novel computational methods are being evaluated in our group to improve the identification of
the non-obvious druggable targets. This could be helpful, particularly in neglected diseases. Our
research is focused on a data-intensive, knowledge-graph based druggability platform that
examines the performance of algorithms for target prioritization, especially for predicting the
non-druggable targets, that have historically been difficult to modulate.
A probabilistic predictive or machine learning approach relies on establishing both a positive and
negative set of examples to learn from. However, positive results, such as IC50 tend to be
reported more often in the literature, meaning that there is a paucity of negative data for use in
machine learning.
In this preliminary study, we used experimentally obtained bioactivity profiles of human proteins
reported in the ChEMBL database. We analysed aggregated compound-protein activities against
established druggability. We examined how this data can be used to indicate a successful drug
target. Finally, we report a simple heuristic that can be used to derive a difficult-to-drug, negative
dataset that can be used in a supervised machine learning setting.

Distribution of activities of molecules (5-95 percentile) in selected groups of human proteins

ABSTRACT FORM
Division of Medicine Research Retreat, Thursday 30th June 2022
Please submit online by 5pm Tuesday 3rd May 2022
Name:
Position:
Department:
Presentation Title:
Authors:
Presentation preference:

Yi Jiang
Gender: Female
Student
Neuroscience
The role of the actin cytoskeleton in axon ensheathment and myelin
formation
Y. Jiang, M. Swire, H. Li, W.D. Richardson
Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
The mechanism by which oligodendrocytes (OLs) ensheath axons involves dynamic changes to the
actin cytoskeleton. Two actin scaffold proteins, WAVE1 and N-WASP, bind to and activate the
ARP2/3 complex, which is responsible for initiating actin polymerization and filament formation.
This is thought to be necessary for an OL to form its first myelin wrap around an axon
(ensheathment). Germline knockout (KO) of WAVE1 in mice alters neuronal morphology and
results in enlargement of ventricles, hypomyelination, reduced OL number and decreased size of
white matter tracts such as the corpus callosum, suggesting that WAVE1 might be required in OLs
for axon ensheathment leading to myelination.
To test this, we generated an OL lineage-specific WAVE1 conditional knockout (cKO) in mice,
crossing Sox10-Cre to Wave1(flox). Efficient cKO was confirmed by complete absence of WAVE1
immunolabeling in the corpus callosum and other white matter tracts. WAVE1-cKO offspring were
myelinated normally, judged by immunolabelling for Myelin basic protein. The numbers of
mature CC1+ OLs and Olig2+ OL were unaltered, suggesting that WAVE1 does not affect the
proliferation or differentiation of OL lineage cells. We conclude that the reduced myelin observed
in WAVE1 germline KOs is a secondary consequence of neuronal loss. We are currently
investigating whether there are ultrastructural changes in myelin of WAVE1 cKO animals using
electron microscopy.
N-WASP might compensate for the loss of WAVE1 in OL lineage cells. Deleting N-WASP in OLs
using Cnp-Cre leads to the formation of abnormal myelin structures (Katanov et al., 2020) while
deleting in all OL lineage cells (and other cells including Schwann cells) using Sox10-Cre results in
neonatal death (our own unpublished data). We are currently investigating whether deleting NWASP, or both N-WASP and WAVE1, in adult OPCs (e.g. using PDGFRα-CreERT2 plus tamoxifen)
can block formation of newly-formed OLs and myelin. If so, we aim to test the ability of the cKO
mice to learn new motor- or non-motor skills.
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Sex differences in Tregs may contribute to autoimmune disease
susceptibility
George. A Robinson, Junjie Peng, Hannah Peckham, Gary Butler, Ines
Pineda-Torra, Coziana Ciurtin, Elizabeth C. Jury
Oral;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background:
Men and women have differential immune responses resulting in variation in autoimmune
disease risk. An example is lupus, which predominately affects women of a childbearing age (90%
women). We hypothesised that sex-hormones could influence inflammation and autoimmune
susceptibility following puberty.
Methods:
Flow cytometry was used to measure the frequency of 28 immune cell subsets from young postpubertal healthy cis-men/women (n=17/22) and was analysed by logistic regression and balanced
random forest machine learning (BRF-ML). RNA-sequencing was used to assess the phenotype of
regulatory T-cells (Tregs) isolated from matched individuals and from age-matched transgender
individuals under cross-sex-hormone treatment (trans-men/women, n=5/group). Differentially
expressed gene (DEG) data was analysed by cluster, extended-network, pathway and open-target
disease analysis. Suppression assays assessed the function of Tregs in vitro.
Results:
BRF-ML identified increased circulating anti-inflammatory Tregs in young cis-men compared to ciswomen (p=0.0097). Tregs from young cis-men were also more suppressive in vitro. From RNA
sequencing analysis, 82 Treg DEGs were identified between young cis-men and cis-women, which
could confidently cluster individuals by sex and significantly enriched the PI3K/AKT signalling gene
ontology pathway. Importantly, 58.5% of these genes were not located on the X/Y chromosomes,
suggesting a role of sex-hormones in Treg function.
Despite having no influence on Treg frequency, cross-sex-hormone treatment altered many Treg
transcriptomic pathways, including increased cytokine production and decreased immune
activation in trans-men and trans-women, respectively, supporting a role of sex-hormones in Treg
function. Many of the sex-hormone-induced Treg functional DEGs overlapped with the 82 DEGs
identified between cis-men and cis-women and were significantly associated with PI3K/AKT
signalling and with lupus by open-target disease analysis (p=0.02).
Conclusion:
Sex-chromosomes and hormones may drive specific changes in circulating Treg frequency and
function, respectively. Young cis-men have a more anti-inflammatory Treg profile which could
explain autoimmune susceptibilities by sex and inform sex-tailored therapeutic strategies.
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Overcoming rituximab resistance in autoimmune disease: back to
basics
Kavina Shah, Samuel Taylor, Geraldine Cambridge, Arne Akbar, David
A Isenberg, Maria J Leandro, Venkat Reddy
Oral;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background
Following B-cell depletion therapy with the anti-CD20 monoclonal antibody, rituximab, in systemic
lupus erythematosus (SLE) and rheumatoid arthritis (RA), there is a relation to a higher frequency
of IgD-CD27+switched memory B cells (swMBC) and IgD-CD27- double negative (DN) B cells in
poor responders. Here, we investigated whether the relative expression of the target antigen
CD20 on B cell subpopulations underlies drug resistance.
Methods
Peripheral blood samples from 6 rituximab naïve (RTX-N) patients with autoimmune rheumatic
diseases (active systemic lupus erythematosus) and rheumatoid arthritis), 6 patients previously
treated with rituximab (RTX-T); and 6 healthy controls (HC) were obtained. B cell subpopulations
were defined using the relative expression of IgD and CD27 using flow cytometry.
Results
Patients in the RTX-N group had significantly higher frequency of CD19+CD20-B cells
(median=25.9% of total B cell, compared to 1.26% in HC), p =0.0022. CD19+CD20-B cells were
predominantly swMBC and DN cells. All patients in the RTX-T group (median 22 months post
rituximab) had detectable CD19+CD20-B cells (median=52.25 % of total B cells), of which the
majority were swMBC (median=4.54%, range 0.23-74%) and DN B cells (median=53.5%, range
11.6-98.1%). Collectively, we noted that the median frequency of CD19+CD20-B cells in peripheral
circulation was higher in RTX-T > RTX-N > HC.
Conclusions
Our preliminary results have identified that a significant proportion of CD19+CD20- swMBC and
DN B cells evade rituximab. Given, the potential of these cells to contribute to disease activity in
autoimmune disease, alternative strategies targeting CD19 may help overcome rituximab
resistance.
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The N-linked glycans at the SCR-17 and SCR-18 domains mediate a Cterminal dimerization site in human Factor H -implications for its
regulatory function
Xin Gao ,Hina Iqbal, Ding-Quan Yu,Jayesh Gor ,Alun R. Coker,Stephen
J. Perkins
Oral;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Human complement factor (CFH) plays a central role in regulating C3b in the complement
alternative pathway to protect the host cell from pathogens. CFH contain 20 short complement
regulator (SCR) domains and eight N-glycosylation sites. The N-terminal CFH SCR domains mediate
C3b degradation while the C-terminal CFH domains facilitate the binding of CFH to host cell
surfaces to protect these. Previous studies of Pichia-generated CFH fragments indicated a selfassociation site at SCR-17/18, which contributes to the dimerization of human factor H. Two Nlinked glycans are located on SCR-17 and SCR-18. The expression of SCR-17/18 without glycans in
an E. coli system showed by analytical ultracentrifugation that no dimers were now formed. To
investigate this, the full-length CFH and C-terminal fragments were purified from human plasma
and Pichia pastoris, and their glycans were enzymatically removed using PNGase F. Their
oligomeric states were characterized by size-exclusion chromatography, mass spectrometry, and
analytical ultracentrifugation. SCR-17/18 from Pichia showed less dimer formation without its
glycans, confirming that the glycans mediate the formation of SCR-17/18 dimers. Affinity analyses
of the key CFH-C3b interaction by surface plasmon resonance demonstrated a decrease of
deglycosylated full-length CFH binding to immobilised C3b, showing that the CFH glycosylation
level is important for the CFH regulation of C3b. We conclude that our study revealed a hitherto
unknown aspect of CFH regulatory relation based on the glycosylation of CFH.

FIGURE 01. Domain structure and sequences for the Factor H C-terminal
domains. (A) Schematic diagram of the 20 SCR domains in Factor H, showing
their functional significance, location of eight N-linked glycosylation sites, and
the structure of N-linked glycans.
(B) Schematic view of the SCR-17 to SCR-20 protein structures with their
disease associated mutations as blue spheres (aHUS), lime spheres (aHUS
and C3G) and cyan spheres (C3G). The N-linked Asn glycosylation sites in
SCR-17 and SCR-18 were in Yellow spheres. The number of mutations in each
domain is bracketed beside the domain label
(C) A schematic diagram of the SCR-16/20 dimer formed by the side-by-side
association of SCR-17 and SCR-18. The Y shape represent the N-linked
glycans.
(D) The five domain sequences are shown, with the five conserved Trp and Cys
residues highlighted in black, and other conserved residues in yellow. The two
glycosylation sites are underlined. The inter-SCR linkers are boxed. Residues
highlighted in grey have b-strand secondary structures. The diseaseassociated residues are coloured in red. If expressed with a hexa-His tag, the
C-terminal sequence in green will be present. The N-terminal sequence
EAEAEF is the a- factor signal and the EcoRI site.
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Differential impact of sex steroid hormones on B cell class switching,
dependant upon sex chromosomal complement
Hannah Peckham, Anna Radziszewska, George Robinson, Lucia
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Oral;Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Cis-gender females mount stronger humoral immune responses than cis-gender males in
response to infection/vaccination, but are more likely to develop B-cell-driven autoimmune
disorders. Murine work suggests a complex interplay between sex chromosomes and hormones
creates this sex-bias. Oestrogen has been shown to enhance class-switch recombination(CSR)- the
process by which B-cells ‘switch’ to IgG/A/E immunoglobulin isotypes. This study utilises a unique
in vivo human model, with samples from both cis-gender and trans-gender age-matched young
healthy volunteers, to investigate the impact of sex-chromosomal complement and hormonal
milieu on CSR.
Peripheral blood samples were collected from cis-male(n=43) and -female(n=62) volunteers(1431yrs), and trans-male(n=25) and trans-female(n=23) volunteers(15-19yrs) on GnRHanalogue(“puberty blockers”), +/- testosterone or oestrogen treatment, respectively.
PBMC/serum phenotyping was performed using flow cytometry and LEGENDplex™ immunoassay.
Sorted CD19+ cells from a representative subset(n=22) were sent for RNAseq analysis.
Post-pubertal cis-males had lower percentages of class-switched(IgD-CD27+) B-cells than cisfemales(p=0.002), specifically pertaining to decreased IgG+ B-cells(p=0.009). Whilst IgG subclasses
1-3 are implicated in infection responses and the bulk of pathogenic autoantibodies, IgG4 is
purported to be immunoregulatory. Cis-males demonstrated a higher IgG4:IgG1 serum antibody
ratio than cis-females(p=0.003).
Oestrogen blockade on an XX background in trans-males resulted in a reduced proportion of classswitched B-cells compared to cis-females(p=0.005), in-line with the cis-male profile. The ratio of
IgG1:IgG4 subclasses was unaffected. Interestingly, oestrogen treatment on the XY background of
trans-females demonstrated no overall effect on class-switching(p=0.250) but IgG4:IgG1 ratios
were decreased significantly(p=0.015).
Preliminary mechanistic analysis showed that AICDA(Activation-induced cytidine deaminase, an
enzyme essential for CSR DNA mutations) expression was decreased in cis-males(p=0.038), and
that oestrogen blockade in trans-males(p=0.125) was associated with a potential reduction,
compared to cis-females. No differences were observed following oestrogen treatment in transfemales compared to cis-males(p=0.230).
Oestrogen differentially affected B-cell CSR on XX and XY chromosomal backgrounds. Further
work is implicated to establish the mechanisms behind this.
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Representative flow cytometry plots and scatter plots showing (A) differences between cis-female (n=53) and cis-male
(n=35) healthy control percentages of CD19+ B cells that are class-switched (CD27+ IgD-).
(B) Class-switched cells pertained specifically to lower levels of IgG+ B cells in cis-males (n=8) compared to -females
(n=19). (C) Trans-males on puberty hormone blockers (“BLK”; n=15) +/- gender-affirming testosterone treatment (“+T”;
n=10) had significantly lower levels of CD27+IgD- B cells compared to Cis-females (n=53) (D) Trans-females on
puberty blockers (“BLK”; n=7) +/- gender-affirming oestradiol (“+E”; n=15) did not significantly differ from cis-males
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Patient-specific and disease-related determinants for cardiovascular
disease (CVD) risk stratification in the APPLE (Atherosclerosis
Prevention in Paediatric Lupus Erythematosus) clinical trial cohort
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Elizabeth Jury, Coziana Ciurtin
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction
The risk of developing CVD through atherosclerosis in juvenile-onset systemic lupus
erythematosus (JSLE) patients is significantly increased. This study aimed to stratify and
characterize JSLE patients at elevated CVD-risk using patient/disease-related factors and
metabolomic data from patients recruited to the APPLE clinical trial, designed to assess
atherosclerosis development.
Methods
Unsupervised hierarchical clustering was performed to stratify patients by arterial intima-media
thickness (IMT) measurements at baseline (N=151) and carotid (c)IMT progression over 36 months
(placebo arm only, N=60). Baseline metabolomic profiles (~250 serum metabolites) were
compared between clusters using conventional statistics, univariate logistic regression, sparse
PLS-DA and random forest classifier. An independent cohort (UCL-JSLE cohort, N=89) with
matching metabolomics and immunophenotyping was used for validation.
Results
Baseline IMT stratification identified 3 clusters with high, intermediate, and low baseline IMT
measurements and progression trajectories over 36 months, each having distinct
racial/BMI/household education/income characteristics. Analysis of cIMT progression over 36
months identified 2 patient groups with high and low IMT progression. Unique metabolomic
profiles differentiated high and low cIMT progression groups, with good discriminatory ability
(0.81 AUC in ROC analysis using top 6 metabolites). cIMT progression over 36 months in the
placebo group correlated positively with baseline disease activity (SLEDAI), damage score (SLICC),
white blood cell count, serum complement C3, blood pressure and BMI. Metabolomics signatures
were applied to stratify patients in the validation cohort (UCL-JSLE), where 3 groups were
identified with distinct metabolomics profiles indicating JSLE patients with high-risk (N= 20),
intermediate-risk (N= 43) and low-risk (N= 26) CVD-risk. Significant differences were observed in
the frequency of classical monocytes (p=0.015) and nonclassical monocytes (p=0.005) when
comparing high and low CVD-risk groups.
Conclusion
Complex analysis of IMT patterns and progression in the APPLE trial cohort identified novel key
determinants that could guide further research for CVD-risk stratification in JSLE.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background: Neutralising anti-drug antibodies (ADA) can greatly reduce the efficacy of disease
modifying treatments in multiple sclerosis (MS) patients. The factors predisposing an individual to
develop ADA are poorly characterised, creating an unmet need for biomarkers to predict ADA and
subsequent treatment failure. Up to 35% of MS patients treated with beta interferons (IFNβ)
develop ADA and are an ideal cohort to investigate biomarkers in. A multiomic approach was used
to predict ADA development in IFNβ treated MS patients.
Methods: Serum was collected from MS patients as part of a multi-centre study of ADA
development (ABIRISK). ADA status was determined after 12 months on IFNβ, where 30 patients
were ADA positive (ADA+). Metabolomic profiles (n=82) and whole blood transcriptomics (n=11)
were examined before and 3 months after IFNβ treatment. Machine learning was used to predict
ADA using serum metabolomics data, while transcriptomic profiles were examined in matched
patients.
Results: Metabolomic and transcriptomic analysis suggest a disrupted lipid metabolism amongst
ADA+ patients prior to starting IFNβ. As such, metabolite concentrations were used to develop
models which can classify patients with an accuracy of 84%, while normalised lipid metabolism
gene counts were used to cluster patients by ADA status. Furthermore, patients who were ADA+
by month 12 had a distinct response to IFNβ in the first 3 months, showing 29 differentially
regulated metabolites and a down regulation of 11 IFN signalling genes previously associated with
response to IFNβ therapy. These differences in response to treatment, particularly within IFN
signalling, can be used to predict development of ADA early in the treatment course.
Conclusion: Metabolite concentration and gene expression signatures are promising tools for
prediction of ADA development in MS patients treated with IFNβ and could provide novel insight
into mechanisms of immunogenicity, which may apply to other treatments.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Juvenile-onset systemic lupus erythematosus (JSLE) is a rare severe inflammatory disease that
starts before the age of 18 and can affect any part of the body. JSLE is often accompanied by
disruptions in the cholesterol metabolism; indeed, cardiovascular disease is the greatest cause of
death in JSLE patients. JSLE is characterised by the production of autoantibodies against nuclear
components, which are secreted by B cells. To become antibody secreting cells (ASC) or plasma
cells, B cells must first be activated. This occurs within B cell follicles of secondary lymphoid
organs in a germinal centre reaction. B cells can also be activated outside the follicle into
extrafollicular plasma cells, which are associated with the production of autoantibodies, and are
increased in adult SLE. In mice, oxysterol receptor GPR183 is required for appropriate B cell
positioning in the lymphoid follicle. Thus, we aimed to investigate whether pathological changes
in GPR183-oxysterol interactions contribute to heightened extrafollicular B cell responses and
potential pathogenicity in (J)SLE. We found that GPR183 is co-expressed with B cell activation
marker CD27 and identifies memory B cells. GPR183+CD27+ B cells are reduced in JSLE peripheral
blood compared to healthy controls, and have reduced expression of lymph node- and guthoming receptors CXCR5 and CCR9. In the parent into F1 mouse model of lupus, ch25h and
cyp7b1 – the enzymes responsible for producing GPR183’s main oxysterol ligand 7α,25dihydroxycholesterol – were increased in the spleens of mice with lupus compared to control
mice, whilst the hsd3b7 – which breaks down 7α,25-dihydroxycholesterol – was reduced.
Treatment with GPR183 antagonist NIBR189 significantly suppressed lupus, as measured by
reduced proteinuria. The percentage of germinal centre B cells was also significantly higher in
NIBR189-treated mice compared to untreated lupus mice, suggesting reduced extrafollicular B cell
differentiation. Our data identify GPR183-oxysterol interactions as an important and
therapeutically relevant pathway in (J)SLE.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background: Highly differentiated T cells have been reported to be enriched in rheumatoid
arthritis (RA) compared to healthy individuals. The role of terminally differentiated T effector
memory re-expressing CD45RA (Temra) in RA pathogenesis and disease activity is still unclear,
including whether they can be used as a marker of sustained disease activity in RA patients
receiving anti-TNF therapy.
Objectives: To investigate the role of peripheral blood Temra in identifying disease refractory to
anti-TNF therapy in RA.
Methods: RA patients on anti-TNF therapy were recruited from rheumatology clinic (crosssectional cohort). Clinical data and whole blood were collected. Patients were stratified based on
disease activity. A separate cohort of anti-TNF patients (longitudinal cohort) who have been in
remission on ≥6 months was also recruited. Whole blood was obtained prior to dose tapering
(dose halving) and at the point of a flare. Whole blood was processed by gradient centrifugation
to obtain peripheral blood mononuclear cells (PBMC). PBMC were stained with fluorochromeconjugated antibodies for multi-parameter flow cytometry.
Results: 64 RA patients and 14 healthy individuals were recruited. There was a higher proportion
of CD4 (age-adjusted p = 0.004) and CD8 Temra (age-adjusted p = 0.0007) in RA patients on antiTNF with persistent disease activity compared to those who had achieved remission. These
differences were confirmed when analysing Temra absolute numbers. Unexpectedly, the
difference in Temra frequency between remission and non-remission RA was not observed in
patients treated with methotrexate or abatacept. The frequency of CD4 and CD8 Temra
correlated with CRP only in patients on anti-TNF (CD4 Temra Spearman r = 0.5185, p = 0.001, and
CD8 Temra Spearman r = 0.5040, p = 0.005). There was an increase in CD4 (p = 0.003) but not CD8
Temra at 3 months in patients who flared on tapering anti-TNF compared to those who remained
in remission. (Fig. 1)
Conclusion: Increased CD4 and CD8 Temra frequency were associated with persistent disease
activity in anti-TNF treated patients. CD4 Temra increased in those who flared on tapering antiTNF. These results suggest that Temra may play a role in driving persistent disease activity
refractory to anti-TNF therapy rather than merely a marker of inflammation.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background
Recent evidence suggests that aberrations in cytotoxic cell function can contribute to tissue
damage in autoimmunity. However, data in systemic lupus erythematosus (SLE) are conflicting
and research in the more severe, juvenile form of the disease (JSLE) is limited. The aim of this
study is to investigate the phenotype and function of cytotoxic lymphocytes in patients with JSLE
compared to age/sex-matched healthy controls (HCs).
Methods
Peripheral blood mononuclear cells (PBMCs) and serum were collected from JSLE patients (n=33,
15.6-29.8 years), and age/sex-matched healthy controls (n=55, 15.2-31.3 years). Ex vivo PBMCs
and PBMCs cultured for 72hr with anti-CD3 were stained with anti-CD3, -CD8, -CD56, -CD45RO, CD132, -perforin, -granzyme A, -granzyme B, -granulysin, -CD107a, -IFN-γ, -TNF-α, and -IL-2
antibodies and analysed by flow cytometry. Serum perforin levels were measured using a
multiplex bead-based assay in 17 patients and 18 HCs. Statistical significance was calculated using
Mann-Whitney U tests.
Results
Patients with JSLE had reduced frequencies of CD8+ T cells expressing the cytotoxic mediators
perforin (p=0.016) and CD107a (p=0.045) and effector cytokines IFN-γ (p=0.009) and TNF-α
(p=0.015) compared to HCs. The proportions of NK cells as a whole (p=0.00018), as well as
perforin (p=0.00006) and granzyme A (p=0.001) expressing NK cells were also markedly
diminished in JSLE patients versus HCs. This was accompanied by a reduction in serum perforin
concentration in JSLE (p=0.025). The expression of CD8+ T cell cytotoxic markers and intracellular
cytokines was rescued by stimulation of the T cell receptor in vitro with anti-CD3, indicating that a
mechanistic defect in cytotoxic mediator/cytokine production is unlikely in JSLE.
Conclusion
Cytotoxic capacity of CD8+ and NK cells as well as NK cell frequencies were diminished in patients
with JSLE. Further work is necessary to elucidate the mechanisms underlying these defects.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)

Background: Primary Sjögren´s syndrome (pSS) is a chronic autoimmune rheumatic disease
characterized by widespread immune system activation leading to exocrine gland damage and
functional impairment of the salivary and lachrymal glands as well as systemic damage to various
organs and tissues. Despite clear evidence supporting an immune-mediated pathogenesis there
are disease modifying treatments for pSS patients.
This project investigated the serum metabolomic profile of pSS patients compared to healthy
controls (HCs) to improve understanding of pathogenic mechanisms.
Methods: Serum metabolomic quantification of >150 metabolites in female pSS patients (n=41)
and female HCs (n=77) was performed using nuclear magnetic resonance spectroscopy. Data were
analysed using logistic regression, multiple t-tests, and five supervised machine learning
approaches for classification: neural network, Decision trees, support vector machine and random
forest, adjusting for age, and ethnicity.
Results: All five models were able to differentiate pSS patients from HCs with an accuracy (area
under the curve) >0.75. Strikingly, amino acids involved in immune cell metabolic processes were
amongst the top differentially expressed metabolites in pSS patients. Eleven metabolites were
identified in at least 3 out the 5 models: histidine, isoleucine, leucine, total concentration of
branched-chain amino acids, alanine, tyrosine, glycine, acetone (ketone), lactate (glycolysisproduct of pyruvate), concentration of HDL particles, and linoleic acid (fatty acid). Differential
expression of these metabolites was confirmed using T-test analysis and univariate logistic
regression which additionally identified valine, glucose, and pyruvate (ketone-important
intermediate of glycolysis). Glycine and lactate were elevated in pSS and while the other
metabolites had reduced expression suggesting ongoing active metabolic processes.
Conclusion: Our study shows that amino acid metabolism and other metabolic processes are
altered in pSS. Since amino acid metabolism plays a key role supporting various immune cell
functions, these processes could be targeted to improve immunity in pSS which lacks current
effective therapies.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction:
Chronic systemic inflammation is integral to the pathophysiology of cardiovascular disease as well
as diabetes mellitus (DM). Treatment of chronic inflammation in the context of DM and peripheral
vascular disease (PVD) may prove to be an adjunct to revascularization, and could improve
outcomes for patients. This study aims to characterise Interleukin-6 (IL-6) trans-signalling in a
diabetic cohort receiving treatment for symptomatic PVD, and whether IL-6 signalling can predict
outcome in this patient group.
Methods:
A single-centre, prospective cohort study of patients with DM undergoing infra-inguinal
revascularization (open or endovascular) was conducted. Pre-operative blood samples were
obtained from patients, who were then followed and observed for major amputation, death, and
need for re-intervention as primary outcomes. Quantitative serum assays for IL-6, soluble IL-6
receptor ⍺ (sIL-6r⍺), and soluble glycoprotein130 (sgp130) were performed.
Results:
40 patients (20 controls) were included in the study. Patients with PVD and DM had significantly
higher serum IL-6 (2.55 vs 0.48 pg/mL, p=0.0038), as well as higher serum sgp130 (197.5 vs 170.0,
p=0.0119) at baseline. Spearman rank correlation identified significant correlation between serum
IL-6 and C-reactive Protein (r= 0.55, p= 0.02), and serum IL-6 and sgp130 (r=0.52, p=0.02) in the
PVD and DM group, but not in controls. sgp130 was correlated with sIL-6r⍺ in controls (r=0.49,
p=0.04), but not in patients with PVD and DM. sgp130:IL6 ratio was associated with primary
outcomes (268.4 vs 125.6, p=0.02).
Conclusion:
Systemic IL-6 trans-signalling is dysregulated in diabetic patients with PVD when compared to
controls. In the context of PVD with DM, elevated sgp130, and in particular sgp130:IL6 ratio, may
be a prognostically relevant biomarker.

serum IL-6

sgp130 serum concentration (ng/mL)

15

p=0.003794

5

1.00

0.02

0.07

-0.05

HbA1c

0.01

0.02

1.00

-0.11

-0.37

CRP
age

0.24

-0.05

-0.11

-0.37

1.00

0.14

IL6 pg/mL

0.15

0.07

sgp130 PAD+dB

1.00

-0.16

-0.25

0.11

-0.01

0.52

fibrinogen

-0.16

1.00

0.36

0.22

-0.12

-0.09

HbA1c

-0.25

0.36

1.00

-0.10

0.06

0.01

0.24

fibrinogen

0.48

age

0.48

1.0

0.14

CRP

0.01

PAD + dB

HbA1c

0.15

control

fibrinogen

HbA1c

1.00

age

fibrinogen

IL6 pg/mL

100

0

PAD+DM

IL6 pg/mL

Control

CRP

0

200

sgp130 PAD+dB

10

Concentration ng/mL

✱✱

pg/mL

✱

300

1.0

0.5

0

0
0.11

0.22

-0.10

1.00

-0.26

-0.45

age

-0.01

-0.12

0.06

-0.26

1.00

0.54

IL6 pg/mL

0.52

-0.09

0.01

-0.45

0.54

1.00

CRP

-0.5

1.00

-1.0

0.5

-0.5

-1.0

ABSTRACT FORM
Division of Medicine Research Retreat, Thursday 30th June 2022
Please submit online by 5pm Tuesday 3rd May 2022
Name:
Position:
Department:
Presentation Title:
Authors:
Presentation preference:

Claire Beesley
Gender: Female
Student
Inflammation
Complement dysregulation in emphysematoid scleroderma and
associated interstitial lung disease
Claire Beesley, Alice Cole, Oluwakorede Odewale, Nina Goldman and
Voon Ong
Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background:
Systemic sclerosis (SSc) is a rheumatic autoimmune disease with emerging evidence implicating
complement dysregulation in SSc-associated vasculopathy. SSc patients exhibit a range of
symptoms including interstitial lung disease (ILD). Although rare, SSc-ILD can coexist with nonsmoking emphysema and is linked with increased patient mortality.
Methods:
To further define this cohort we analysed 10 complement proteins in plasma samples of 16 nonsmoking SSc emphysema patients, 8 SSc-ILD patients and 8 healthy controls. Emphysema was
diagnosed on high resolution computed tomography (HRCT) and enzyme-linked immunosorbent
assays (ELISA) were performed. A one-way ANOVA and post-hoc Tukey test were used for
analysis.
Results:
After review by a specialist radiologist, we found that amongst the emphysematoid group, there
was a range of severity from mild to severe destruction, in centrilobular and paraseptal
distribution. All 16 patients had coexisting ILD. Alpha-1-antitrypsin levels were not significantly
reduced in any patient groups.
C1q, a marker of classical pathway activation, was significantly increased in the SSc emphysema
group compared to the SSc-ILD group (P value 0.0002). This indicates classical activation and C1q
consumption in the SSc-ILD group. As a measure of the common and alternative pathway the ratio
of C3a:C3 was calculated. The ratio was significantly elevated in the SSc-ILD group compared to
the SSc emphysema group (P value 0.0283), indicating increased C3 consumption in the SSc-ILD
group. MASP-2, C5, C5a and TCC were not significantly different across the groups, although there
was reduced TCC and MASP-2 in the emphysema cohort.
Conclusions:
Overall, these results demonstrate heterogenous complement signalling between two SSc groups.
Notably the perturbed C1q and C3a:C3 pathways in SSc-ILD are reversed in emphysema. This
indicates differential complement activation in these distinct SSc lung pathologies. Further studies
are needed to evaluate the pathophysiological significance of this data.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction: Despite increases in renal graft survival post-transplantation in the past few
decades, deaths from alloimmune pathology, as well as adverse side effects including UTIs and
diarrhoea remain a significant problem. Recent work highlights the multifaceted influence of
gastrointestinal microbiota on host immunity. Our work aims to delineate the associations
between the gut microbiota and the immune system and thus their role in adverse renal
outcomes.
Methods: We have recruited 80 transplant recipients and 19 live-donors and followed them
longitudinally collecting >500 urine, stool and blood samples. Using multi-parametric flow
cytometry, 16S rRNA sequencing, metabolomics and permeability markers we have profiled host
adaptive immune cell populations, and composition of the gastrointestinal microbiota and
associated metabolites with the aim of linking these modalities together.
Results: We observed patterns of gut microbiota dynamics, specifically a decrease in alpha
diversity post-transplantation and no return to the initial baseline in diversity or taxonomy for the
majority of recipients. A decrease in short-chain fatty acid producing taxa such as Lachnospiraceae
and an expansion of potentially pathogenic Streptococcaceae and Enterobacteriaceae families
were also observed. An increase in Bacteroidaceae, likely due to antimicrobial administration, in
both donors and recipients post-transplant was also common. Patients who developed urinary
tract infections exhibited specific changes in the microbiota in comparison to those who do not.
Discussion: The study gives us an insight into the dynamics of the microbiota, metabolome and
immune cell subsets in this population. The effects of transplantation on the microbiota are likely
more extensive than previously thought, since both microbiota and metabolome composition is
altered for extended periods of time. Extensive investigations of the microbiota, metabolome and
immune system changes may inform us as to the most appropriate approach for modulation in
this patient cohort.

ABSTRACT FORM
Division of Medicine Research Retreat, Thursday 30th June 2022
Please submit online by 5pm Tuesday 3rd May 2022
Name:
Position:
Department:
Presentation Title:
Authors:
Presentation preference:

Natasha Liou
Gender: Female
Student
Renal Medicine
Application of image-based machine learning to identify urinary cells
in microscope images
Natasha Liou, Rajvinder Khasriya, Catherine Chieng, Qingyang Kong,
Anna David, James Malone-Lee, Artur Yakimovich, Harry Horsley
Oral;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Introduction
Urinary tract infections (UTI) are the most common bacterial infection. Urine microscopy, where a
microscopist visually identifies cellular content in urine, is arguably the most accurate test to
diagnose infections. Machine learning (ML) is a powerful tool that has increasingly become a
useful adjunct to clinical care. We demonstrate the application of image-based ML to identify
urinary cells from microscope images.
Method
Patients with lower urinary tract symptoms were recruited from an outpatient clinic over a twomonth period. Urine samples were assessed on-site using brightfield microscopy. Weak
annotation was applied to segment informative foreground (e.g. bacteria) from background (e.g.
debris) to produce binary masks for ML training. FIJI was used for optimisation and particle
analysis. DICE score was used to assess the ML model’s accuracy in predicting cells. Exploratory
data analysis was used to perform cluster analyses, and one-way ANOVA tests to compare
morphometric features.
Results
826 images were obtained from 100 patients, and 36,733 cells identified. The ML workflow
produced an initial DICE score of 61.5% (95% CI 60.8-62.2). Optimisation resulted in a DICE
increase to 80.8% (95% CI 80.7-80.9%). 7 clusters were identified, and representative centroids
were visually confirmed to be distinctly biological clusters, all of which are common markers of
infection. ANOVA test confirmed each cluster to be significantly different in surface area (F = 51
156, p < .0001) and circularity (F = 60 575, p < .0001).
Conclusion
We demonstrated the application of image-based ML to identify cells from microscope images
and achieved an accuracy over 80%. We identified 7 significantly distinct clusters which appeared
to correlate with visual examination. We now aim to leverage more advanced ML techniques and
anticipate the model will be capable of identifying cells with even greater accuracy. This state-ofthe-art model could be easily translatable to a point-of-care test to diagnose urine infections.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Membranous nephropathy (MN) is an important cause of chronic kidney disease. It is an
autoimmune condition with a well-defined pathological phenotype (immune deposits leading to
the thickening of the basement membrane at the level of the glomerulus).
In recent years, archaic DNA (Neanderthal) has been extracted and sequenced with good
coverage. This improves the understanding of migration patterns of hominins and modern
humans, and explains the shaping of the phenotype of modern humans by past events and
evolutionary pressures.
A previous genetic association study identified loci on chromosomes 2 and 6 (HLA region) as risk
factors for MN. We show that a 105 kilobase haplotype spanning the region of interest on
chromosome 2, intersecting the coding regions for ITGB6 and PLA2R1, is inherited from
Neanderthals and has a protective effect against MN. This phenomenon contrasts with the typical
impact of introgressed Neanderthal genetic material, which previous studies broadly identify as a
susceptibility risk factor for autoimmune conditions.
The complex haplotype architecture at this locus points to an interesting evolutionary history,
which may provide further clues in understanding the pathogenesis of MN. It also suggests a
possible improvement to the current genetic risk score for this disease.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Urinary tract infection (UTI) is one of the most common bacterial infections affecting females.
Acute UTI is generally self-limiting or treated with antibiotics but develops into chronic UTI (cUTI)
in approximately 30% of women. Patients with cUTI experience lower urinary tract symptoms in
association with microscopic pyuria. It is hypothesized that by targeting the bacteria implicated in
the activation of these white blood cells (WBC), pathogens that potentially cause cUTI can be
isolated. Urine from healthy controls and cUTI patients (six per group) were collected and
centrifuged, providing the supernatant and sediment of “neat urine” fraction. The cells in the
sediment were labelled with CD45 microbeads and separated with magnetic-activated cell sorting,
giving “WBC-enriched” and “WBC-depleted” fractions. The supernatant and sediment of neat
urine, WBC-enriched and WBC-depleted fractions were individually cultured on chromogenic
agars at 37°C for 24 hours. Growth from the supernatants would inform on planktonic bacteria in
the urine, while the sediments would show bacteria associated with WBC and epithelial cells in
the WBC-enriched and WBC-depleted fractions, respectively. Presumptive identification of the
bacterial colonies was based on the manufacturer’s documentation. Colonies that grew from the
sediment of neat urine and re-appeared in the sediment of WBC-enriched fraction were of
particular interest as they may be antigenic targets of the host immune system. These
characteristic colonies could be observed in three control and five cUTI samples, highlighted in a
representative image in Figure 1. They were different in each sample, suggesting there was no
one archetypal species linked to cUTI. Bacterial species overlapped between both groups and
although the characteristic colonies were also observed in controls, these volunteers did not
report any UTI symptoms, suggesting presence of sub-clinical infection. This study describes a
workflow for isolating potential pathogens targeted by the WBC of the host immune system in
cUTI.

Figure 1. A representative image of bacterial growth on chromogenic agar from healthy
control (top row) and chronic urinary tract infection (bottom row) samples. The colonies
were (1) E. coli – burgundy, (2) Enterococcus – turquoise, (3) KESC – blue, (4) Proteus – brown,
(5) Unknown – white, (6) Unknown – white, (7) KESC – dark blue, (8) E. coli – burgundy, (9)
Enterococcus – turquoise, (10) Unknown – white, and (11) Unknown – white. Colonies 1, 3,
and 7 (dotted circles) may be pathogens of interest as they re-appeared in the sediment of
WBC-enriched fraction and were associated with white blood cells.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Over the last 20 years, the scale of a mysterious form of kidney disease began to emerge as an
alarming public health problem for several low and middle-income countries around the world. In
Central America, this disease is called Mesoamerican Nephropathy (MeN) which predominately
affects young men working in agriculture. The cause of this disease is unknown, but recent studies
show the potential role of infectious diseases. High fever rates, biochemical and histopathological
analyses point towards a likely previous infection. The highest cases of MeN have been reported
in Nicaragua which is also home to tropical disease hotspots. Around 350 apparently healthy
participants were recruited from at-risk rural regions of Nicaragua. Serum was collected during
regular visits over 5 years of follow-up. Participants were tested for IgG antibodies against
chikungunya, hantavirus and leptospira at baseline and 2 years later. For chikungunya, over half
the tested participants (105/192) tested positive in year 2 but were negative at baseline. This
coincides with the chikungunya outbreak that occurred during that period. On the other hand,
only 5 participants seroconverted for hantavirus and 5 other participants seroreverted. Around
17% (57/323) transitioned to disease at some point during the study. These cases were matched
against controls for subsequent ELISA testing for anti-Leptospira IgG antibodies. Overall, 9% tested
positive for leptospira at any time point and similar seroconversion/reversion rates to hantavirus
were observed. However, there were no significant differences between leptospira
seropositivity/seroconversion between cases and controls at the point of transition to disease and
the visit prior. Seroreversion in both hantavirus and leptospira suggests that serology alone
cannot be used to conclude whether an individual has been previously exposed to an infectious
pathogen.

Table 1 shows the serology results of hantavirus and chikungunya exposure in the study cohort.
Where serum was analysed at two time points, seroconversion and seroreversion cases were
established. Seroconversions were determined when individuals tested positive in year 2 after their
baseline seroresult was negative. On the other hand, seroreversions were individuals who revert
from positive to negative.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
BACKGROUND
Urinary tract infections (UTI) are prevalent in renal transplant (RT) recipients (1) and associated
with allograft dysfunction and loss, sepsis and patient death, as well as substantial financial and
antimicrobial resistance burdens (2). Early detection and treatment of UTI is essential to
preventing complications, but hindered by the deficiencies of routine diagnostics (3). Recent
evidence has also shown that the healthy urinary tract is inhabited by a diverse microbial
community (4). However, the urobiome and gut microbiome are poorly characterised within RT
patients. We decided to (i) characterise the urinary microbiota of RT patients and healthy
controls, and (ii) characterise the urinary and gut microbiomes of RT patients with and without
UTI.
MATERIALS
Our first investigation was a cross-sectional study of 51 post-RT patients and 27 asymptomatic
controls. Midstream urine samples were collected and analysed by dipstick, microscopy and sent
for standard culture. In our laboratory, we replicated the standard culture, compared it to an
enhanced sediment culture and characterised the microbiota using 16S rRNA gene sequencing. In
our follow-up study, shotgun metagenomic sequencing was performed on urine and stool samples
collected from 5 RT patients who were stable and 5 RT patients with UTI.
RESULTS
The cross-sectional comparison between RT patients and controls revealed that Lactobacillus,
Gardnerella and Enterobacteriaceae were abundant in patients, whereas Lactobacillus,
Streptococcus and Enterobacteriaceae dominated in controls (Figure 1). We observed potential
associations of Gardnerella with positive routine test results. Our second investigation is currently
in progress and the latest results shall be presented.
CONCLUSION
This study highlights the deficiencies of routine culture within RT patients and identifies urinary
microbial inhabitants with potential significance to this cohort. Further studies of key microbial
determinants would facilitate development of better tools for UTI detection and allow targeted
intervention before an infection leads to serious consequences.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Factor H related protein 5 is a strong ligand of C3d
The Factor H related proteins, in particular FHR1 and FHR5, are thought to act as antagonists of
Factor H, the major complement alternative pathway regulator, on surface bound C3b, thereby
promoting alternative pathway activity. Using biophysical data, we have shown that the binding of
FHR5 is at least as strong to the terminal breakdown product of C3b, C3d.
To do this, we used surface plasmon resonance. We ran a series of different concentrations of
FHR5 over C3d coupled to SA chips. This was used to obtain the kinetic constants of the
interaction, which indicated tight binding, consistent on replication.
This has implications for how we understand the regulation of the alternative pathway by FHR5
and the regulation of complement in the kidney. Since C3d is the thioester domain of C3b, it also
provides insight as to the probable site of binding for FHR5 to C3b. Instead of considering FHR5 as
solely binding at the formation of the C3 convertase to prevent FH binding, the binding of FHR5 to
C3-breakdown fragments implies that it has a broader role at surfaces with a high complement
turnover.
Applying these insights to the glomerulus, which shows complement components in its natural
proteome, suggests why FHR5 is found there and why CFHR5 nephropathy has exclusively renal
clinical manifestations.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Chronic Kidney Disease (CKD), which describes an irreversible alteration of kidney function,
represents a significant worldwide healthcare burden. It can result from many different
aetiologies and is one of the leading causes of mortality world-wide1. Irrespective of the cause, a
common feature of CKD is fibrosis in the tubulointerstitium (TI), where persistent injury causes
glomerulosclerosis, tubular atrophy, and fibrosis (1). The lack of effective antifibrotic therapies to
stop the progression of CKD evidences the need for a better understanding of TI fibrosis.
In this project, the aim is to use tissue engineering to develop a 3D hydrogel model of the TI and
study renal fibrosis. By decellularisation of normal kidney cortical tissue (Figure 1A), we were able
to produce a specific biomaterial derived from the human kidney extracellular matrix (hkECM).
Combination of the hkECM with a nanocellulose-based material (30%) produced stable hydrogels
containing 3, 4.5, and 6 mg hkECM/ml which supported growth and differentiation of human
proximal tubular epithelial cells (HK-2) (Figure1B). Using combinations of different renal cell types
to create kidney organoids, this system has the potential to recapitulate the biomechanical and
biochemical properties of the tissue and the cell-ECM interactions. Currently a method for
generating ECM hydrogels from fibrotic tissue (transplanted kidney explants with chronic
rejection) is being developed (Figure 1C) to create organoids that recapitulate fibrotic tissue.
Comparison of the normal and fibrotic organoids will provide insights into the role of the ECM in
regulating cell differentiation and function, model TI fibrosis, and potentially establish a platform
for drug testing.
(1) Webster AC, Nagler EV, Morton RL, Masson P. Chronic Kidney Disease. Lancet. 2017 Mar
25;389(10075):1238-1252.

Figure 1: (A) Non-transplantable
donor kidney cortical cubes were
decellularised through a series of
distilled water, SDS and DNase
washes in an orbital shaker for 12
hours. Histological analysis was
performed to confirm elimination
of nuclear (blue; Haematoxylin
and Eosin (H&E)) and cellular
material (yellow; Picro-Sirius Red
(SR))) and preservation of
collagen (red; PSR). Localisation
of key extracellular matrix (ECM)
proteins (Fibronectin, collagen I,
collagen IV, Laminin α5) was
assessed
by
immunohistochemistry (IHC).
(B) ECM from decellularised
normal human kidney cortex
(hkECM) was lyophilised and
enzymatically digested into a pregel solution. After combining the
pre-gel solution at different ECM
concentrations (3, 4.5, 6 mg
hkECM/ml) with a supporting
material, the resulting solution
formed a stable hydrogel.
Proximal tubular cells (HK-2 cell
line) embedded on the hydrogel
showed growth and proliferation
for up to 21 days as seen with a
PrestoBlue metabolic assay.
(C) Fibrotic kidney cortical cubes
obtained from renal transplant
explants with chronic rejection
were decellularised with a
modified protocol. Histological
analysis was performed to
confirm elimination of nuclear
(blue; H&E) and cellular material
(yellow; PSR) and preservation of
collagen (red; PSR). Localisation
of key extracellular matrix (ECM)
proteins (Fibronectin, collagen I,
collagen IV, Laminin α5) was
assessed by IHC.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
Background:
Mesoamerican nephropathy (MeN) is a leading causing of death amongst working age men in
central America, yet its cause remains a mystery. The Colt-cohort, a longitudinal study based in
Nicaragua following young at-risk adults, has identified numerous individuals who develop disease
during its 5-year follow-up. Various environmental exposures are implicated including heat-stress,
pesticides and heavy metals but cumulative exposure is difficult to measure. Epigenetic studies
have identified DNA-methylation signatures associated with these exposures. Therefore, an
epigenome wide association study (EWAS) of the Colt-cohort may provide objective evidence of
implicated environmental exposures.
Methods:
MeN cases were empirically derived using a hidden-Markov model. DNA-methylation profiles
from 320 blood-samples (57 incident-cases, 57 matched-controls and 16 established-cases) were
analysed using an Infinium Methylation EPIC BeadChip microarray. Output IDAT files underwent
pre-processing and quality-control using established pipelines (ENmix) in R. Associations of
differentially methylated positions (DMPs) and MeN was examined using mixed-effect models,
allowing for repeat testing and control of covariates. Auto-correlated p-values for individual CpGs
were also analysed using the R function ipDMR to determine differentially methylated regions
(DMRs). DMPs known to associate with various environmental exposures were collated from a
literature search and used to perform targeted analyses to determine if exposure associated
DMPs co-associated with MeN.
Results:
An EWAS from the Colt-cohort comparing MeN cases and healthy controls identified no DMPs or
DMRs that reached statistical significance after adjustment for multiple testing. Target analysis of
un-adjusted mixed-model p-values of DMPs known to associate with heat-stress, pesticides and
various heavy metals, demonstrated no co-association with MeN.
Conclusion:
Results from our study, the first such study of MeN, has shown that DMPs associated with heat
stress, pesticides and various heavy metals do not co-associate with a diseased state in MeN,
thereby providing evidence against their causal role in the aetiology of the disease.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
BACKGROUND: Intravenous gadolinium contrast (IV Gad) enhancement is routinely used as part of
magnetic resonance enterography (MRE) protocols for evaluation of small bowel Crohn’s disease
(SBCD) location and activity (Taylor et al 2017). But, this adds time, cost, and potential risk in
terms of allergy and neuronal retention. Alternatively, quantified small bowel motility index (MI)
is a novel measure for assessing SBCD activity (Plumb et al 2015).
METHODS: We assessed the diagnostic accuracy and inter-rater agreement of MRE + IV Gad and
MRE + MI in 70 patients from the METRIC trial which included a robust consensus reference
standard. Motility imaging was processed with commercially available software (GIQuant,
Motilent, London). Eight pairs of radiologists scored diagnostic confidence for overall SBCD
activity, identified and measured the MI in the most severely affected segment. Statistical
significance was based on 95% confidence intervals (CI) and difference in MI between raters was
quantified as the Bland Altman limits of agreement (LoA).
RESULTS: 57 (81%) patients had active SBCD according to the reference standard. There was no
significant difference in sensitivity or specificity for active SBCD between MRE + IV Gad and MRE +
MI (Table 1). The inter-rater percent agreement for SBCD activity and most severely affected
segment was not significantly different between the two reading paradigms. The mean difference
in MI between raters was 18 a.u. (95% LoA: -185, 221).
CONCLUSION: Replacing IV Gad with MI does not affect the diagnostic accuracy or inter-rater
agreement for the detection of SBCD activity or most severe segment. This is important for
therapeutic interventional trials and provides further evidence that IV Gad can be dropped from
clinical protocols, saving time and money while reducing risk to patients who are likely to have
many MRE examinations over their lifetimes.

ABSTRACT FORM
Division of Medicine Research Retreat, Thursday 30th June 2022
Please submit online by 5pm Tuesday 3rd May 2022
Name:
Position:
Department:
Presentation Title:
Authors:
Presentation preference:

Sinead Maher
Gender: Female
Student
Imaging
Development of a radiotracer for imaging of neutrophil extracellular
traps
Sinead Maher, Dr. Fatih Sirindil, Prof. Erik Arstad, Dr. Kerstin Sander
Oral;Poster;

ABSTRACT: (please keep your abstract within this page maximum 300 words)
Neutrophil extracellular traps (NETs), web-like chromatin structures expelled by neutrophils as
part of the innate immune response, protect the body against pathogens. However, if
dysregulated, NETs can contribute to the pathogenesis of chronic inflammatory diseases both in
the periphery (COPD, cystic fibrosis, arthritis) and in the brain (Alzheimer’s disease and other
dementias). A tool that would allow to pinpoint and to monitor inflammation in vivo could
potentially facilitate diagnosis of chronic inflammatory diseases, and accelerate the development
of therapeutic interventions by providing a readout of target engagement in addition to clinical
endpoints.
The overarching aim of this project is to provide a tool that allows visualisation, and quantification
of NETs in vivo. To achieve this, we have embarked on the development of a fluorine-18 labelled
radiotracer for imaging of neutrophil elastase (NE) with positron emission tomography (PET). The
inflammatory protease NE is envisaged as a suitable imaging target as it is the most abundant
protein within the NET structure.
Computer-aided radiotracer design, including virtual screening and docking studies (Fig. 1), was
carried out to design a library of fluorinated NE ligands. Lead compounds were selected and
subsequently synthesised. In vitro binding studies revealed inhibition of NE in vitro using a
fluorometric enzyme assay. The lead compound will be radiolabelled with fluorine-18 using the
sulfonium salt radiolabelling method developed at UCL.

S2
S1

Figure 1: Fluorinated compound 5bF1 docked into neutrophil elastase binding
site
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
HIV (human immunodeficiency virus) combination therapy has been hugely successful at
suppressing viral replication and increasing life expectancy. However, resistance and side effects
remain major issues, highlighting the need for drugs with novel mechanisms. Formed of 250
hexamers and 12 pentamers, the HIV capsid is the conical viral core which has multiple essential
functions during the HIV lifecycle, making it an attractive target for antiviral drugs. One of the first
capsid inhibitors was PF74, which inhibits DNA synthesis and interferes with cofactor binding, but
is not potent enough for clinical use. GS-6207 is a more recent, ultrapotent capsid inhibitor
currently undergoing phase 2/3 clinical trials. However, it is highly insoluble, and resistance can
arise from single point mutations.
Our group used rational design to derive at set of PF74 derivatives termed allosteres, which inhibit
HIV-1 infection with nanomolar potency. Structural studies have shown that these inhibitors bind
the conserved cofactor binding pocket, which sequentially interacts with Sec24C, Nup153 and
CPSF6. To investigate whether allosteres are sensitive to the GS-6207 resistance mutants, and
therefore whether they would be useful in combination, eight mutant viruses have been
generated and the ability of allosteres to inhibit their infection tested in U87 cells. In addition,
assays have been performed to study the effect of allosteres on HIV-1 particle production in 293T
cells. Finally, to study whether allosteres influence capsid stability and morphology, recombinant
HIV-1 capsid has been produced and purified from E. coli and used in an in vitro capsid assembly
assay. These results will guide design of new allosteres with increased potency and reduced
sensitivity to resistance mutations.
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ABSTRACT: (please keep your abstract within this page maximum 300 words)
HIV (human immunodeficiency virus) combination therapy has been hugely successful at
suppressing viral replication and increasing life expectancy. However, resistance and side effects
remain major issues, highlighting the need for drugs with novel mechanisms. Formed of 250
hexamers and 12 pentamers, the HIV capsid is the conical viral core which has multiple essential
functions during the HIV lifecycle, making it an attractive target for antiviral drugs. One of the first
capsid inhibitors was PF74, which inhibits DNA synthesis and interferes with cofactor binding, but
is not potent enough for clinical use. GS-6207 is a more recent, ultrapotent capsid inhibitor
currently undergoing phase 2/3 clinical trials. However, it is highly insoluble, and resistance can
arise from single point mutations.
Our group used rational design to derive at set of PF74 derivatives termed allosteres, which inhibit
HIV-1 infection with nanomolar potency. Structural studies have shown that these inhibitors bind
the conserved cofactor binding pocket, which sequentially interacts with Sec24C, Nup153 and
CPSF6. To investigate whether allosteres are sensitive to the GS-6207 resistance mutants, and
therefore whether they would be useful in combination, eight mutant viruses have been
generated and the ability of allosteres to inhibit their infection tested in U87 cells. In addition,
assays have been performed to study the effect of allosteres on HIV-1 particle production in 293T
cells. Finally, to study whether allosteres influence capsid stability and morphology, recombinant
HIV-1 capsid has been produced and purified from E. coli and used in an in vitro capsid assembly
assay. These results will guide design of new allosteres with increased potency and reduced
sensitivity to resistance mutations.

