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Cells, Molecules and the Basis for Health and Disease
The CM-HD theme brings together multiple disciplines in bioscience and
medicine to understand the basis for disease, which includes approaches
centred both in discovery science and translation. Our areas of focus are
current priorities for King’s and include genetics, epigenetics,
bioinformatics, infection, immunology, stem cells and regenerative
medicine including cellular therapies and cell biology, particularly relating
to cancer and biophysics. CM-HD strengths and training capabilities are
reinforced by its interdisciplinary and inclusive nature, bringing together
cell and developmental biologists, geneticists, bioinformaticians,
mathematicians, bioengineers, clinicians in both medicine and dentistry.
This theme aligns with the current MRC strategies on Prevention and
Early Detection as well as Advanced Therapies and with MRC skills
priorities on Whole Organism Physiology, Quantitative and
Interdisciplinary Skills.
Leads: Tracey Mitchell & Dr Cynthia Andoniadou

When choosing a project from this catalogue in the funding section &
research proposal section of the online application form please enter
MRCDTP2022_CM-HD
Deadline for application: Thursday 18th November 2021, 23:59
Shortlisted candidates will be contacted in early January.

Interviews: Wednesday 26th January & Thursday 27th January 2022
The 2022/23 studentships will commence in September 2022.

Please visit the MRC DTP for information on our application process. If you
require further information that is not provided on the website please
contact:mrc-dtp@kcl.ac.uk

Projects listed in this catalogue are subject to change, candidates invited to
interview will have the opportunity to discuss projects in further detail.
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CM-HD 20221 A biomonitoring programme based on analysis of alternative human matrices.
Co Supervisor 1A: Vincenzo Abbate
Research School/ Division or CAG: Institute of Pharmaceutical Science
Email: vincenzo.abbate@kcl.ac.uk
Website: www.kcl.ac.uk/people/vincenzo-abbate-1
Co Supervisor 1B: Prof Paul Dargan
Research School/ Division or CAG: Faculty of Life Sciences & Medicine
Email: paul.dargan@gstt.nhs.uk
Website: http://www.guysandstthomas.nhs.uk/our-services/consultant-profiles/toxicology/pauldargan.aspx
Project Description:
Wastewater analysis is the gold standard used to assess recent population-level use of illicit drugs and
pharmaceuticals. We propose a complementary, ground-breaking approach to monitor longer-term use
of drugs by analysing discarded hair collected from hairdressers and nails from beauty-salons.
These data combined with information from the currently available data on drug use will improve the
quality of information available to better guide drug-related public policy and harm reduction.
A key step will be to develop and validate sensitive and selective laboratory techniques using the latest
technologies (mass-spectrometry) using drug-free pooled hair and nails from volunteers. Important
components of this initial method development will be to standardise sample preparation
(washing, decontamination and separation of drugs of interest from unwanted impurities present in hair
and nails) and sample analysis via LC-MS. To monitor the effect of environmental exposure to these
substances, collected washes will be analysed alongside extracted samples to help distinguish drug
use/intake from environmental contamination of the surface of the nails/hair.

There are three main objectives
1. The development and validation of robust and specific laboratory tests to detect and
confirm selected drugs and pharmaceuticals in head hair and fingernails.
2. To use these tests to analyse hair and nail samples from sub-populations across London
and from other parts of the UK.
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3. To combine the information from this study with currently available data on drug
use such as drug-use surveys, information on the content of drugs seized on the street, drugrelated deaths, drug-related hospital admissions, and wastewater reports.

One representative publication from each co-supervisor:
Pharmacokinetics of Mephedrone Enantiomers in Whole Blood after a Controlled Intranasal
Administration to Healthy Human Volunteers. Czerwinska, J., Parkin, M. C., Cilibrizzi, A., George,
C., Kicman, A. T., Dargan, P. I. & Abbate, V*. In: Pharmaceuticals. 14, 1, 5.
Archer JRH, Mendes F, Hudson S, Layne K, Dargan PI, Wood DM. Evaluation of long-term detection
trends of new psychoactive substances in pooled urine from city street portable urinals (London,
UK). Br J Clin Pharmacol 2020;86(3):517-527.

7

CM-HD 20222 Defining how to prevent immune activation due to transient nuclear envelope
ruptures.
Co Supervisor 1A: Monica Agromayor
Research School/ Division or CAG: Department of Immunobiology
Email: monica.agromayor@kcl.ac.uk
Website: http://www.kcl.ac.uk/research/agromayor-group
Co Supervisor 1B: Jo Spencer
Research School/ Division or CAG: Department of Immunobiology
Email: jo.spencer@kcl.ac.uk
Website: www.kcl.ac.uk/sims/our-departments/peter-gorer-department-of-immunobiology/petergorer-department-of-immunobiology
Project Description:
The innate immune system is activated by specialized pattern recognition receptors (PRR), which.
recognise specific structures that are unique or otherwise absent in the subcellular location where they
are detected. Compartmentalization of genomic DNA in the nucleus is maintained by the nuclear
envelope (NE) and is considered essential to avoid aberrant innate immune activation by cytoplasmic
DNA sensors like cyclic GMP-AMP synthase (cGAS) and its downstream signalling effector stimulator of
interferon genes (STING). Importantly, recent observations that cGAS is also present in the nucleus and
the discovery of hnRNPA2B1, a nuclear viral DNA sensor, suggest that a safeguard mechanism, in
addition to physical separation, may be necessary to help differentiate pathogenic from self-DNA.
Cancer cells and immune cells can migrate through dense tissues and constricted spaces and
experience nuclear envelope rupture during interphase
(NERDI).
These
rupture
events
cause mislocalisation of the nuclear content, inducing expression of interferon-stimulated genes (ISGs)
via activation of the cGAS–STING pathway. Thus, NERDI events need an “immunologically silent”
resolution and repair process. Recent studies have identified several cellular components required for
NE re-sealing, including the endosomal sorting complex required for transport (ESCRT) machinery,
integral membrane proteins of the Lap2-emerin-MAN1 (LEM) family and the protein barrier-toautointegration factor (BAF).
This project will explore how ESCRT factors may regulate signalling by cytoplasmic DNA sensors in the
context of NERDIs. Specifically, the protection provided by these mechanisms to regulate sensing of selfDNA after rupture of the nuclear envelope will be determined. The student will address these questions
using biophysics, cutting edge microscopy and molecular biology techniques.
One representative publication from each co-supervisor:
S. S. Wallis1, L. N. Ventimiglia, E. Otigbah et al. Dev Cell (in press)
Y. Zhao et al. Nature Communications (2018) DOI:10.1038/s41467-018-06089-1
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CM-HD 20223 Understanding the molecular mechanisms of stem cell regulation and tumour
suppression using multi-omics.
Co Supervisor 1A: Cynthia Andoniadou
Research School/ Division or CAG: Centre for Craniofacial & Regenerative Biology
Email: cynthia.andoniadou@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/cynthia-andoniadou
Co Supervisor 1B: Dr Marika Charalambous
Research School/ Division or CAG: Faculty of Life Sciences & Medicine
Email: marika.charalambous@kcl.ac.uk
Website: www.kcl.ac.uk/people/marikacharalambous
Project Description:
Adult stem cells drive organ regeneration and homeostasis, but their
dysregulation can lead to tumourigenesis or organ failure. Regenerative medicine aims to
replace functional cells without triggering uncontrolled proliferation. A barrier to translation is our
inability to direct stem cells down appropriate commitment steps in a controlled manner.
Using mouse genetics, we generated mutants whereby YAP is overexpressed throughout the pituitary
gland, a primary endocrine organ controlling fundamental physiological functions, We found that
levels of YAP are critical for pituitary stem cell (PSC) activity, where low levels instigate PSC selfrenewal without causing disease, but high levels lead to tumour formation and repression
of differentiated cell fates. We carried out cutting-edge single nuclei multi-omics to profile the
transcriptomes (snRNAseq) and chromatin accessibility (sn-ATACseq) of these pituitaries. These
datasets allow establishment of the molecular mechanisms driving PSC self-renewal and the fine
balance between normal expansion and tumourigenesis. We are particularly interested in exploring
the role of environmental factors on stem cell pathway regulation, since recent data suggest that high
fat diets can influence stem cell behaviour and the promotion of tumours.
Main objectives:
1) Mine datasets to establish differences in chromatin state and gene expression in PSCs and
committed cells between the activated and control tissues, at single cell resolution. Year1.
2) Identify novel drivers of stem cell behaviour, focusing on environmentally-responsive transcription
factors and their role during normally physiology and disease. Years2/3.
3) Build and functionally test gene regulatory networks. Years2/3.
Key techniques: bioinformatics, microscopy, molecular biology, cell/organ culture, mouse work.
One representative publication from each co-supervisor:
Lodge, EJ. et al. Homeostatic and tumourigenic activity of SOX2+ pituitary stem cells is controlled by
the LATS/YAP/TAZ cascade (2019) Elife https://doi.org/10.7554/eLife.43996.001
Scagliotti, V. et al. Dynamic expression of imprinted genes in the developing and postnatal pituitary
gland. https://doi.org/10.3390/genes12040509
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CM-HD 20224 Uncovering the structural and functional roles of TRPA1 in myelin damage and repair.
Co Supervisor 1A: Joe Atherton
Research School/ Division or CAG: School of Basic & Medical Biosciences
Email: joseph.atherton@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/atherton-group
Co Supervisor 1B: Prof. Juan Burrone
Research School/ Division or CAG: Faculty of Psychiatry, Psychology & Neuroscience
Email: juan.burrone@kcl.ac.uk
Website: https://devneuro.org/cdn/group-overview.php?groupID=63
Project Description:
Neuronal axons are encased in lipid-enriched myelin sheathing produced by oligodendrocytes,
providing electrical insulation and ensuring efficient signal transmission. Myelin damage is involved
in a number of degenerative and acute neurological conditions, including multiple sclerosis and stroke.
The molecular and structural processes behind myelin damage and repair in these conditions are not
well understood, hindering medical advancements. TRPA1, a stress chemical-activated Ca2+ permeable
ion channel, is emerging as a key regulator of myelin development and damage after
ischemia and/or inflammation. However, it is presently unclear in what microdomains TRPA1 acts and
exactly how it regulates myelin structure. This project will address this using a combination of
techniques providing structural and functional information at different scales, from the cellular to the
molecular.
Objectives:
1) Establish a myelinating neuron-oligodendrocyte co-culture system suitable for use in cryo-electron
tomography (cryo-ET).
2) Determine the cellular sub-localisation of TRPA1 in neuron-oligodendrocyte co-cultures and bulk exvivo tissue in normal and pathological conditions (i.e. tissue from an MS rodent model and human
tissue from the MS tissue bank).
3) Assess the role of TRPA1 in development of oligodendrocyte morphology and myelin structure via
EM using neuron-oligodendrocyte co-cultures and rodent bulk ex-vivo tissue:
a) How does TRPA1 KO affect normal oligodendrocyte and myelin development?
b) How do exogenous TRPA1 agonists and antagonists affect myelin development and ultrastructure?
c) How does inducible conditional TRPA1 KO in oligodendrocytes (Sox10-CreERT2-TRPA1fl/fl) affect
myelin development?
d) How does inducible conditional TRPA1 KO in astrocytes (GFAP-CreERT2-TRPA1-fl/fl) affect myelin
development?
TRPA1 knockouts will be provided through a collaboration with Dr Nicola Hamilton-Whitaker (KCL).
Skills/training:
•
•
•

Cryo-ET and electron microscopy (via Dr Atherton & Prof. Burrone).
Primary mammalian cell culture (via Dr Atherton & Prof. Burrone).
Light/fluorescence microscopy + super-resolution techniques (via Dr
Atherton & Prof. Burrone).
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One representative publication from each co-supervisor:
Atherton, J., Stouffer, M., Francis, F., Moores, C.A. (2021) Visualising the cytoskeletal machinery in
neuronal growth cones using cryo-electron tomography. bioRxiv 2021.08.06.455451.
Gonzalez Sabater V, Rigby M and Burrone J. (2021). Voltage-gated potassium channels ensure action
potential shape fidelity in distal axons. Journal of Neuroscience, 41: 5372-85. PMCID: PMC
8221596.
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CM-HD 20226 Targeting the gut-liver axis to treat non-alcoholic fatty liver disease.
Co Supervisor 1A: Gavin Bewick
Research School/ Division or CAG: School of Life Course Sciences
Email: gavin.bewick@kcl.ac.uk
Website: Bewick Lab - KCL
Co Supervisor 1B: Paul Caton
Research School/ Division or CAG: School of Life School Sciences
Email: paul.w.caton@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/michael-malim

Project Description:

Prevalence of non-alcoholic fatty liver disease (NAFLD) and non-alcoholic steatohepatitis (NASH) now
equates to 25% of the global population. NAFLD/NASH markedly increases risk of developing heart
disease, type 2 diabetes and liver cancer. Treatment options for NAFLD/NASH are extremely limited
and novel therapeutic strategies are urgently required.
Evidence suggests that diet-related intestinal barrier dysfunction and gut microbiome alterations play
a key role in onset and progression of NAFLD. However, the precise mechanisms remain poorly
defined.
Nicotinamide adenine dinucleotide (NAD) is crucial for cellular metabolism. Optimisation of cellular
NAD levels is essential for correct tissue function, prevention of inflammation and maintenance of
glucose and lipid homeostasis. Reducing gut epithelial inflammation improves barrier function and
may prevent NAFLD.
Using cutting-edge 3D organoid cultures (Fig 1) coupled with murine NAFLD/NASH models and clinical
biopsies, this project will examine whether optimising gut NAD homeostasis can prevent barrier
dysfunction, dysregulation of the gut microbiome and consequently prevent or treat NAFLD/NASH.
12

Skills training:
qRT-PCR, microscopy/immunofluorescence, immunoblot, in vivo mouse phenotyping (NAFLD/NASH
markers), NAD metabolomics. Mouse and human 3D gut organoid culture (fig.1), genetic
manipulation and confocal imaging of organoids, FACS sorting, Liver-gut organoid cross-talk cultures.
Objectives:
Year 1: Fully characterise changes in the intestinal NAD metabolome in obesity, using mouse and
human gut models
Y2: Determine effects of modulating intestinal NAD levels on intestinal barrier integrity and gut
microbiome.
Y3+: Determine whether modulating intestinal NAD levels can prevent onset/progression of NAFLD.

One representative publication from each co-supervisor:
3D intestinal organoids in metabolic research: Virtual reality in a dish. Tsakmaki A, Fonseca Pedro P.
and Bewick GA. Current Opinion in Pharmacology 37C (2017) pp. 51-58 DOI:
10.1016/j.coph.2017.09.003.
Sayers SR, Beavil RL, Fine NHF, Huang GC, Choudhary P, Pacholarz KJ, Barran PE, Butterworth S, Mills
CE, Cruickshank JK, Silvestre MP, Poppitt SD, McGill AT, Lavery GG, Hodson DJ, Caton PW. Structurefunctional changes in eNAMPT at high concentrations mediate mouse and human beta cell dysfunction
in type 2 diabetes. Diabetologia. 2019 Nov 15
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CM-HD 20227 Gestational diabetes and depression: A role for islet serotonin?
Co Supervisor 1A: James Bowe
Research School/ Division or CAG: School of Life Course Sciences
Email: james.bowe@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/james.bowe.html
Co Supervisor 1B: Sarah Chapple
Research School/ Division or CAG: School of Cardiovascular Medicine & Sciences
Email: sarah.2.chapple@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/sarah.2.chapple.html

Project Description:
During pregnancy insulin resistance increases and the maternal islets of Langerhans adapt by
increasing both insulin secretory response and β-cell mass. Gestational diabetes (GDM) occurs when
the islets are unable to adapt sufficiently. The signals underlying this islet adaptation are poorly
understood, however studies show islet serotonin to be a key local mediator. Normally β-cell serotonin
expression is negligible, but levels increase during pregnancy due to placental signals such as lactogens
and kisspeptin. Reduced islet serotonin signalling during pregnancy leads to impaired glucose
tolerance and GDM.
GDM is also associated with depression, though the mechanism is unclear. The most common
therapeutics for treatment of depression are serotonin reuptake inhibitors (SSRIs), which increase
availability of endogenous serotonin. SSRIs have also been shown to stimulate islet function and are
likely to influence the action of endogenous islet serotonin during pregnancy.
This project will use a combination of in vivo and primary tissue studies to address two aims:
• Does depression influence endogenous β-cell serotonin during pregnancy?
• Do SSRIs improve the islet adaptation to pregnancy?
Initially the student will use tissues from mouse models to assess the effects of serotonin on β-cells.
Techniques will include RNAscope, immunohistochemistry and hormone assays. From year 2 onwards
the student will use in vivo models to examine the effects of SSRIs on glucose homeostasis in pregnant
animals and models of depression. Subsequent studies may examine the longer-term effects of SSRIs
in pregnancy on the metabolic health of both mother and offspring.

One representative publication from each co-supervisor:
Bowe, J. E., Hill, T. G., Hunt, K. F., Smith, L. I. F., Simpson, S. J. S., Amiel, S. A., Jones, P. M. (2019) A role
for placental kisspeptin in β cell adaptation to pregnancy. JCI Insight. 4(20); DOI:
10.1172/jci.insight.124540
Patel, B., Mann, G.E., Chapple, S.J. (2018) Concerted redox modulation by sulforaphane alleviates
diabetes and cardiometabolic syndrome. Free Radical Biology and Medicine 122: 150-160
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CM-HD 20228 Exercise in Virtual Reality: The Future of Cardio-Respiratory Rehabilitation?
Co Supervisor 1A: Richard Bruce
Research School/ Division or CAG: School of Basic & Medical Biosciences
Email: Richard.bruce@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/richard.bruce.html
Co Supervisor 1B: Oliver Runswick
Research School/ Division or CAG: Department of Psychology
Email: oliver.runswick@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/oliver.runswick.html

Project Description:
In virtual reality (VR) environments, individuals can be placed in an immersive world where the nature
of reality can be inconspicuously manipulated. This state-of-the-art technique has a
clear potential for altering exercise workload perception, as altering visual, aural, and/or
vestibular stimuli can give the perception of moving faster/slower or uphill/downhill. This concept
has great therapeutic potential for patients with exercise intolerance undergoing rehabilitation (e.g. in
COPD or heart failure). If the perception of exercise effort and/or sensations of breathlessness can be
reduced with VR exercise (cycling), then it may allow patients to exercise at higher workloads and so
maximise the long-term functional benefits of rehabilitation programmes.
The aims of the project are to:
1. 0-6 months: Complete a systematic review of the literature, examining the use of VR
in cardiorespiratory patient rehabilitation
2. 0-12 months: Assess and optimise a VR cycling intervention for manipulating
perceived exertion and exercise performance in healthy participants
3. 12-18 months: Examine the feasibility and tolerance of VR exercise
in breathless patients referred for rehabilitation
4. 18-24 months: Assess the ability of VR cycling to enhance workload capacity in these
patients
5. 24-36 months: Pilot a training study investigating the effectiveness of a VR cycling
intervention in improving patient outcomes
In this project you will learn to:
•
•
•
•
•

Design and operate virtual reality environments for exercise tasks
Perform a series of standard/experimental exercise tests (e.g. CPET)
Collect cardiorespiratory and psychological data using the latest techniques
Conduct many clinical tests such as lung function testing
Conduct statistical analysis on commonly used software (SPSS, Python).

One representative publication from each co-supervisor:
Bruce, R. M., Turner, A., and White M. J. (2016) Ventilatory responses to muscle metaboreflex activation
in Chronic Obstructive Pulmonary Disease. J Physiol. 15;594(20):6025-6035
Runswick, O. R., Roca, A., Williams, A. M., McRobert, A., & North, J. S. (2018). The temporal integration
of information during anticipation. Psychology of Sport and Exercise.
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CM-HD 20229 Investigating a novel pathogen-dependent mechanism for PKG activation and its
role in regulating the innate immune response.
Co Supervisor 1A: Dr Joseph Burgoyne
Research School/ Division or CAG: School of Cardiovascular Medicine & Sciences
Email: joseph.burgoyne@kcl.ac.uk
Website: http://www.kcl.ac.uk/research/burgoyne-lab
Co Supervisor 1B: Professor Michael Shattock
Research School/ Division or CAG: School of Cardiovascular Medicine & Sciences
Email: michael.shattock@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/michael-shattock
Project Description:
A new immune response has been identified that is activated by intracellular pathogens. This is
through a novel mode of cGMP-dependent protein kinase (PKG) activation, specifically upon infection
of cells by invading pathogens that include viruses. The aim of this study is to define the underlying
mechanisms involved, the biological importance and potential for therapy.
In year 1, a knock-out PKG cell line will be generated using CRISPR/Cas9 gene editing, then WT
or kinase-dead (KD) protein reintroduced using lentiviruses to make stable cell lines. Once
generated, cells will undergo characterisation, including PKG expression, kinase activity and
downstream signalling in response to canonical stimulation or pathogen infection. Once
characterised, the aim is to identify specific genes regulated by pathogendependent PKG activation using next generation sequencing (RNA-Seq). In year 2, genes identified, and
pathways of interest will undergo validation and characterisation using a range of techniques
including qPCR, immunoblotting, mass spectrometry and confocal imaging. In addition, clearance of
invading pathogens and their ability to replicate in infected cells will also be investigated.
In year 3, cell-based experiments will be complimented by animal studies using a novel transgenic
mouse, where PKG cannot be activated by intracellular pathogens. Using these mice, pathways
identified from cell studies and the immune response will be investigated to determine
the biological significance of pathogen-dependent PKG activation. It is anticipated that these studies
will lead to the identification of an important new biological sensor, which regulates the innate
immune response and provides a new target for therapy.
One representative publication from each co-supervisor:
Prysyazhna O, Wolhuter K, Switzer C, Santos C, Yang X, Lynham S, Shah AM, Eaton P, Burgoyne JR.
Blood Pressure-Lowering by the Antioxidant Resveratrol Is Counterintuitively Mediated by Oxidation of
cGMP-Dependent Protein Kinase. Circulation. 2019 Jul 9;140(2):126-137. doi:
10.1161/CIRCULATIONAHA.118.037398.
Boguslavskyi A, Tokar S, Prysyazhna O, Rudyk O, Sanchez-Tatay D, Lemmey HAL, Dora KA, Garland CJ,
Warren HR, Doney A, Palmer CNA, Caulfield MJ, Vlachaki Walker J, Howie J, Fuller W, Shattock
MJ. Phospholemman Phosphorylation Regulates Vascular Tone, Blood Pressure, and Hypertension in
Mice and Humans. Circulation. 2021 Mar 16;143(11):1123-1138. doi:
10.1161/CIRCULATIONAHA.119.040557.
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CM-HD 202210 Multi-omics characterization of non-coding disease alleles associated with a periodic
fever syndrome
Co Supervisor 1A: Francesca Capon
Research School/Division or CAG: School of Basic and Medical Biosciences
Email: francesca.capon@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/skin-inflammationgenetics-group
Co Supervisor 1B: Alessandra Vigilante
Research School/ Division or CAG: Center for Stem Cells and Regenerative Medicine
Email: alessandra.vigilante@kcl.ac.uk
Website: King's College London - Dr Alessandra Vigilante (kcl.ac.uk)
Third supervisor: Dorota Rowczenio
Research School/Division or CAG: National Amyloidosis Centre
Email: dorota.rowczenio@nhs.net

Project Description:
As whole-genome sequencing is increasingly used in diagnostic settings, understanding the functional
consequences of non-coding alleles is now a necessity. This project therefore aims to develop an
experimental and computational pipeline for the functional characterization of intronic changes. The
study will focus on TNF Receptor associated periodic syndrome (TRAPS), an autoinflammatory condition
that will be investigated as an exemplar disease.
While TRAPS is caused by coding TNFRSF1A mutations, intronic TNFRSF1A changes have been identified
in several affected individuals. Thanks to a collaboration with Dr Rowczenio’s team (UK National
Amyloidosis Centre), the Capon lab will be able to access the world’s largest TRAPS cohort,
including numerous patients with TNFRSF1A intronic changes.
Thus, the student will be able to:
•

Investigate the effects of intronic mutations on TNFRSF1A expression, TRAPS
clinical presentation and response to treatment with cytokine blockers (Year 1)
• Define the immune phenotype associated with intronic TNFRSF1A mutations by
combining single-cell RNA sequencing (Year 1-2) and multi-colour flow-cytometry (Year
3) using data integration approaches
• Apply computational methods for the analysis of multi-dimensional data, to investigate
the association between intronic TNFRSF1A mutations and immune phenotypes (Year 3)
This work will enable the student to acquire experimental (real-time PCR, flow-cytometry, multiplex
ELISA) and computational skills (coding in R, running statistical tests, analysing single-cell data with a
variety of programs) that are essential for contemporary studies of immune function.
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One representative publication from each co-supervisor:
Vergnano M, Grys K […] Capon F. Loss-of-function myeloperoxidase mutations are associated with
increased neutrophil counts and pustular skin disease. Am J Hum Genet, 2020 107:539-543.
Rowczenio DM, Pathak S, Arostegui JI, et al.Molecular genetic investigation, clinical features, and
response to treatment in 21 patients with Schnitzler syndrome. Blood. 2018 Mar 1;131(9):974-981.
Vigilante A, et al. Identifying Extrinsic versus Intrinsic Drivers of Variation in Cell Behavior in Human
iPSC Lines from Healthy Donors. Cell Rep. 2019 Feb 19;26(8):2078-2087.e3. doi:
10.1016/j.celrep.2019.01.094.
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CM-HD 202211 Reliably generating CAR-Tregs using nanoneedle-mediated transfection.
Co Supervisor 1A: Ciro Chiappini
Research School/ Division or CAG: Centre for Craniofacial and Regenerative Biology
Email: ciro.chiappini@kcl.ac.uk
Website: http://chiappinilab.com
Co Supervisor 1B: Giovanna Lombardi
Research School/ Division or CAG: School of Immunology & Microbial Sciences
Email: Giovanna.lombardi@kcl.ac.uk
Website: Professor Giovanna Lombardi (kcl.ac.uk)
Project Description:
RATIONALE:
Cell therapies using chimeric antigen receptors Tregs (CAR-Tregs), genetically engineered for antigenspecific targeting, are a promising approach to modulate immune
response (e.g. transplant, autoimmune diseases), aimed at reducing reliance on
immunosuppressants. Despite the therapeutic success of CAR-Tregs therapy, state-of-the-art methods
for CAR-Treg generation rely on viral transduction limiting the size of the insert, requiring labour and
cost-intensive procedures and showing undesirable batch-to-batch variability, reducing accessibility to
this therapy.
Nanoneedles can provide a way to engineer CAR-Treg cells at low cost, with high efficiency, high
throughout, low variability, and minimal toxicity. A nanoneedle patch is a large array of vertical
nanoscale spikes emerging from a surface. Nanoneedle patches used as cell culture substrates are
capable of efficient genetic engineering of primary cells using DNA, RNA and gene editing constructs
(CRISPR, transposons).
OBJECTIVES:
This project develops our nanoneedle platform1 to generate primary CAR-Tregs, with the objective
to obtain superior transduction efficiency than the established approach and higher
reproducibility, while retaining Treg cell functionality.
Year 1:Establish nanoneedle platform for Treg transfection
Year 2:Optimise efficiency and reproducibility for CAR-Treg generation with nanoneedles.
Year 3:Evaluate phenotypical effects of nanoneedle delivery on Tregs.
SKILLS:
The student will develop unique skills learn in the nanoneedle transfection of Tregs. They will also
learn primary T-cell culture, genetic engineering techniques including nanoneedle delivery,
bioengineering techniques for nanoneedle preparation, cell and molecular biology assays to
assess Tregs transduction, viability and function including qPCR, WB, immunofluorescence, flow
cytometry and T-cell activation assays. Trainings for these techniques established in the respective
labs.
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One representative publication from each co-supervisor:
C. Chiappini, E. DeRosa, J.O. Martinez, X. Liu, J. Steele, M. Stevens, E. Tasciotti, Biodegradable silicon
nanoneedles delivering nucleic acids intracellularly induce localized in vivo neovascularization, Nature
Materials 14, 532-539 (2015).
Boardman D.A., Philippeos C., Fruhwirth G.O., Ibrahim M.A., ….Lechler RI*, Maher
J*, Smyth LA*, and Lombardi G*. 2017. Expression of a chimeric antigen receptor specific for
donor HLA class I enhances the potency of human regulatory T cells in preventing human skin
transplant rejection. American Journal of Transplantation.17: 931-943.
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CM-HD 202213 Defining lymphocyte responses to autoantigens in subjects at risk of developing
rheumatoid arthritis
Co Supervisor 1A: Andrew P. Cope
Research School/ Division or CAG: CIBCI/Inflammation Biology/SIMS/GRIID CAG
Email: andrew.cope@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/andrew-cope
Co Supervisor 1B: Tim Tree
Research School/ Division or CAG: Immunobiology/SIMS/ GRIID CAG
Email: timothy.tree@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/timothy-tree
Project Description:
Background: Autoantigens associated with rheumatoid arthritis (RA) that drive pathology have not
been well defined. This information is essential for defining pathogenic T cell clones, and to explore
strategies for inducing immune tolerance. Here, two unique resources will be exploited: (1) an RA
synovial peptidome and (2) an archive of samples from the RA prevention trial APIPPRA.
Experimental goals:
Year 1: Optimise in vitro T cell assays following stimulation with antigenic peptides. Proliferation,
expression of activation antigens and cytokine production will be integrated to develop a novel
stimulation index that describes communities of activated T cells.
Year 2: Test peripheral blood T cells from patients with established RA and those at risk of RA (acquired
from the APIPPRA study) for reactivity to autoantigenic peptides. This will include post-translationally
modified antigens and novel peptides eluted from RA synovial HLA-DR/peptide complexes (n =
150). Responses to autoantigens identified through extensive autoantibody profiling of serum will also
be evaluated.
Years 3 and 4: Undertake analysis of T cell subsets reactive to autoantigenic peptides by mass
cytometry, multi-colour flow cytometry and single cell RNA-seq (including TCR sequencing), utilising
MHC class II tetramers. Putative pathogenic T cell subsets will be enumerated in serial PBMC samples
from at risk individuals who subsequently transition to RA, and compared to PBMC from subjects
treated with the costimulatory blocker abatacept who do not develop RA.
Techniques and skills: molecular and cellular immunology – immune phenotyping using high end flow
and mass cytometry – acquisition and analysis of transcriptomic datasets.
One representative publication from each co-supervisor:
Perucha E, Melchiotti R, Bibby J, Wu W, Stensgaard Frederiksen, Roberts CA, Hall Z, LeFriec G, Robertson
KA, Gammeltoft Gerwien J, Taams LS, Griffin JL, de Rinaldis E, van Baarsen LGM, Kemper K, Ghazal
P, Cope AP. The cholesterol biosynthesis pathway regulates IL-10 expression in human Th1 effector T
cells. Nat Comms 2019;10:498.
Arif S, Pujol-Autonell I, Kamra Y, Williams E, Yusuf N, Domingo-Vila C, Shahrabi Y, Pollock E, Khatri
L, Peakman M, Tree T, Lorenc A. Mapping T Cell Responses to Native and Neo-Islet Antigen Epitopes in
at Risk and Type 1 Diabetes Subjects. Front Immunol 2021;12:675746.
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CM-HD 202214 Functional characterization of human GLUT9 variants: a mechanistic explanation
for reduced risk of CVD in diabetics treated with SGLT2 inhibitors (Gliflozins).
Co Supervisor 1A: Dr Chris Corpe
Research School/ Division or CAG: Nutritional Sciences
Email: christopher.corpe@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/christopher-corpe
Co Supervisor 1B: Professor Paul Sharp
Research School/ Division or CAG: Nutritional Sciences
Email: paul.a.sharp@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/paul-sharp
For translational projects:
Name of Collaborating Clinician Dr. Mark levine (MD)
School/Division & CAG: National Institutes of health, Bethesda, Maryland, USA
Email: markl@bdg8.niddk.nih.gov
Website: https://www.niddk.nih.gov/about-niddk/staff-directory/biography/levine-mark

Project Description:
Gliflozins are anti-diabetic drugs that inhibit the kidney glucose transporter, SGLT2, causing glucose
malabsorption, glucosuria and lower blood glucose levels. Gliflozins are unique among the antidiabetic drugs because they also reduce CVD in diabetics. The precise mechanisms remain unknown;
however, clinical studies have shown Gliflozins cause uricosuria, lowering blood uric acid
levels. Elevated uric acid levels are a risk factor for CVD; therefore, we suggest increased tubular
glucose, caused by the Gliflozins, inhibit urates reabsorption.
Mice null for the facilitative glucose transporter GLUT9 have uricosuria, demonstrating the importance
of GLUT9 in urates reabsorption in kidney. GLUT9 is expressed on the basolateral membrane of
proximal tubular cells and on the apical membrane in the collecting duct. We hypothesize that the
gliflozins, by increasing tubular glucose, inhibit the apical and/or the basolateral GLUT9 uric acid
transporter resulting in uricosuria, lower blood uric acid levels and reduced risk of CVD. In addition, we
have identified human GLUT9 SNPs which we will characterize as part of this project. Differences in the
glucose transport properties of GLUT9 variants may influence urates handling by the kidney as well as
the response to the gliflozins. Gliflozins ability to reduced CVD in diabetics may therefore be influenced
by GLUT9 genotype.
Year 1-2 Functional characterization of human GLUT9 variants glucose and uric acid transport
properties in oocytes and in MDCK kidney cell lines
Year 3-4 Human studies investigating the effects of gliflozins of blood, urine and tissue uric acid levels
in healthy and diabetic individuals.
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One representative publication from each co-supervisor:
Inhibition of the facilitative sugar transporters (GLUTs) by tea extracts and catechins. Dejiang Ni, Zeyi
Ai, Diana Munoz-Sandoval, Reshma Suresh, Peter R Ellis, Chen Yuqiong , Paul A Sharp , Peter J
Butterworth, Zhi Yu, Christopher P Corpe FASEB J 2020 Aug;34(8):9995-10010. doi:
10.1096/fj.202000057RR.
Vitamin E absorption and kinetics in healthy women, as modulated by food and by fat, studied using 2
deuterium-labeled alpha-tocopherols in a 3-phase crossover design. Traber MG, Leonard
SW, Ebenuwa I, Violet PC, Wang Y, Niyyati M, Padayatty S, Tu H, Courville A, Bernstein S, Choi
J, Shamburek R, Smith S, Head B, Bobe G, Ramakrishnan R, Levine M. Am J Clin Nutr. 2019 Nov
1;110(5):1148-1167. doi: 10.1093/ajcn/nqz172
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CM-HD 202216 Investigating the transcriptional regulation of the environmental sensor
Aryl Hydrocarbon Receptor (AHR) in inflammatory skin disease
Co Supervisor 1A: Paola Di Meglio
Research School/ Division or CAG: School of Basic and Medical Biosciences
Email: paola.dimeglio@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/the-cutaneous-immunology-group
Co Supervisor 1B: Catherine Smith
Research School/ Division or CAG: School of Basic and Medical Biosciences
Email: catherine.smith@kcl.ac.uk
Website: Catherine Smith
Project Description:
Project description: describe the scientific basis of project and translational aspect of the
project (where relevant), specify the techniques and skills that will be learnt, provide a description of
the skills training available in the project, and a set of over-arching objectives for each year of
the PhD project. (maximum 250 words):
Atopic dermatitis (or eczema) and psoriasis are chronic inflammatory skin diseases affecting 10% and
2% of UK adults, respectively and have the highest disease burden among all skin diseases. Despite
recent therapeutic advances, neither of them can be currently cured, suggesting that additional
molecular pathways underpinning disease pathogenesis can be targeted for therapeutic purposes. The
aryl hydrocarbon receptor (AHR) is an environmental sensor and ligand-activated transcription factor
implicated in maintaining skin homeostasis. We have previously shown that lack of AHR signalling
exacerbates skin inflammation, while activation of the pathway is beneficial, both in murine models of
skin inflammation and in clinical samples of patients with psoriasis. Nevertheless, the expression of
the AHR gene itself is dysregulated in skin inflammatory disease, suggesting that the transcriptional
regulation of AHR may contribute to disease pathogenesis. The aim of this studentship is to investigate
the transcriptional regulation of the AHR gene in the context of skin inflammation. The student will
combine the molecular, cellular and omics analysis of clinical samples of patients with psoriasis, AD and
healthy controls (Y1/2), with functional and mechanistic investigations in vivo, using murine models of
inflammatory skin disease (Y3/4). The student will receive specific training in working with murine
models and with human clinical samples, and in the generation and analysis of omics datasets by spatial
transcriptomic, imaging mass cytometry and spectral flow cytometry. A better understanding
of AHR transcriptional regulation may ultimately pave the way for novel therapeutic approaches
targeting this pathway in inflammatory skin disease and beyond.

One representative publication from each co-supervisor:
Di Meglio P, Duarte JH, Ahlfors H, Owens ND, Li Y, Villanova F,…Stockinger B. (2014) Activation of the
aryl hydrocarbon receptor dampens the severity of inflammatory skin conditions. Immunity 40:9891001
K Kyoreva M, Li Y, Hoosenally M, Hardman-Smart J, Morrison K, Tosi I, Tolaini M, Barinaga G,
Stockinger B, Mrowietz U, Nestle FO, Smith CH, Barker JN, Di Meglio P. (2021) CYP1A1 Enzymatic
Activity Influences Skin Inflammation Via Regulation of the AHR Pathway J Invest Dermatol141:15531563
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CM-HD202217 Development of glycan-binding broadly neutralizing antibody responses in HIV-1
infection.
Co Supervisor 1A: Dr Katie Doores
Research School/ Division or CAG: Department of Infectious Diseases/SIMS
Email: katie.doores@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/katie-doores
Co Supervisor 1B: Dr Julie Fox
Research School/Division or CAG: Department of Infectious Diseases/SIMS
Email: julie.fox@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/julie-fox

Project Description:
An HIV vaccine is urgently needed to prevent new HIV infections worldwide. Approximately 10-30% of
HIV infected individuals generate antibodies that are capable of neutralizing a broad range of HIV
isolates and these neutralizing antibodies (nAbs) have been shown to protect against SHIV challenge
in macaque models. Isolation and characterisation of nAbs has revealed regions of the HIV envelope
glycoprotein (Env), gp120/gp41, that are targeted by the host immune response during infection and
re-eliciting these nAbs may be a key step for a successful HIV vaccine. Gp120 is heavily glycosylated
with host-derived N-linked glycans and although glycans were previously thought to shield conserved
protein regions from the immune system, we have shown that many of the most broad and potent
HIV nAbs bind directly to glycans highlighting them as important targets for HIV vaccine design [1].
Immunization with recombinant gp120/gp41 does not generate glycan-binding nAbs. Therefore, using
unique longitudinal clinical samples from individuals acutely infected with HIV in the SPARTAC study
(N Engl J Med 2013;368:207-17 and [2]), we will investigate the development of glycan-binding HIV
broadly neutralizing antibodies (bnAbs) during infection using in vitro neutralization assays, antigenspecific B cell sorting and antibody cloning, glycan array analysis, and next generation sequencing of
antibody genes and HIV Envelope. We will determine how the viral Envelope evolution guides and
directs bnAb development in these HIV-infected individuals and the role pre-existing anti-glycan
antibody responses play in bnAb development. Ultimately these studies will be used to design
immunogens and immunization strategies aimed at re-eliciting these bnAbs through vaccination. .
One representative publication from each co-supervisor:
L.A. Granger, I. Huettner, F. Debeljak, P. Kaleebu, M. Schechter, G. Tambussi, J. Weber, J.M. Miro, R.
Phillips, A. Babiker, S. Fidler, J. Frater, J. Fox, K.J. Doores#, Broadly neutralizing antibody responses in
the
longitudinal
primary
HIV-1
infection
SPARTAC
cohort, AIDS, 2021, 10.1097/QAD.0000000000002988.
L. M. Walker,* M. Huber,* K. J. Doores,* E. Falkowska, R. Pejchal, J.-P. Julien, S.-K. Wang, A. Ramos, P.
Y. Chan-Hui, M. Moyle, J. L. Mitcham, P. W. Hammond, O. A. Olsen, P. Phung, S. Fling, C.-H. Wong,
S. Phogat, T. Wrin, M. D. Simek, Protocol G Principal Investigators, W. C. Koff, I. A. Wilson, D. R. Burton,
P. Poignard, Broad neutralization coverage of HIV by multiple highly potent antibodies, Nature, 2011,
477, 466-470.
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CM-HD 202218 The effect of lipid composition on the mechanostransduction of individual live cells.
Co Supervisor 1A: Professor Ulrike Eggert
Research School/ Division or CAG: Randall Division/Chemistry
Email: ulrike.eggert@kcl.ac.uk
Website: www.kcl.ac.uk/lsm/research/divisions/randall/research/sections/motility/eggert/index
Co Supervisor 1B: Professor Sergi Garcia-Manyes
Research School/ Division or CAG: Physics/Randall Division
Email: sergi.garcia-manyes@kcl.ac.uk
Website: http://garcia-manyeslab.org/

Project Description:
Are the lipids forming the plasma membrane, organelles and nuclear envelope (NE) dynamically
modified under mechanical stress? Lipids and proteins are key components of membranes, yet most of
the effort to understand mechanotransduction has focused on proteins alone. First, we
will explore whether the lipidome changes in the plasma membranes, organelles and NE of cells
exposed to mechanical stress. We will subject cultured cells to substrates of different stiffness, and
extract their nuclei. Plasma membrane and nuclear lipids will be extracted and analysed by MS to
determine their lipidomic profiles. In parallel, we will use Atomic Force Microscopy
(AFM) in combination with magnetic tweezers cell stretching experiments to probe the mechanical
properties of plasma and nuclear membranes.
We will investigate the effect of mechanical forces on the lipid composition of cells and isolated
nuclei and organelles. The student will gain expertise in single cell AFM and magnetic tweezers
characterisation, combined with cell and molecular biology techniques. S/he will also gain deep
knowledge in mass spectrometry. In Year 1, cell biology experiments will be performed at UE
lab and the student will learn how to prepare substrates of different stiffness in SGM lab. Year 2 will
be devoted to conduct single cell mechanical experiments using AFM and Magnetic Tweezers (SGM).
During Year 3 the student will concentrate on lipidomics (UE). Experiments, analysis and paper writing
will continue in Year 3-4.
This is a unique opportunity to explore fundamental biophysical questions of lipids during
mechanotransduction at the single cell level, combining cutting-edge nanomechanical biophysical
techniques (Garcia-Manyes) and modern cell biology and mass spectrometry (Eggert).

One representative publication from each co-supervisor:
Atilla-Gokcumen, Muro, E.; Relat-Goberna, J.; Sasse, S.; Bedigian, S.; Coughlin, M.L.; Garcia-Manyes, S.;
Eggert, U.S.; «Dividing cells regulate their lipid composition and localization» Cell (2014), 156 (3), 428
Infante, E*.; Stannard, A.*; Board, S.J.; Rico-Lastres, P.; Rostkova, E.; Beedle, A.E.M.; Lezamiz, A.; Wang,
Y.J.; Gulaidi Breen, S.; Panagaki, F.; Sundar Rajan, V.; Shanahan, C.; Roca-Cusachs, P.; Garcia-Manyes,
S. The mechanical stability of proteins regulates their translocation rate into the cell nucleus. Nature
Physics, 2019
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CM-HD 202219 Isolation, characterisation and regenerative potential of PW1/Peg3pos/Pax7neg
skeletal muscle-derived interstitial progenitor cells (PICs) from human skeletal muscle.
Co Supervisor 1A: Prof. Georgina Ellison-Hughes
Research School/Division or CAG: School of Basic and Medical Biosciences
Email: georgina.ellison@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/georgina-ellison-hughes
Co Supervisor 1B: Prof. Stephen Harridge
Research School/ Division or CAG: School of Basic and Medical Biosciences
Email: s.harridge@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/stephen-harridge
Project Description:
We and others have discovered and characterised a population of PW1-positive/Pax7-negative
interstitial stem progenitor cells (PICs) from mouse and porcine skeletal muscle. PICs express stem cell
markers, and display properties of bona fide tissue-specific stem/progenitor cells being clonogenic,
self-renewing and multipotent in vitro and in vivo (Cottle et al. 2017; Lewis et al. 2014). We have
derived clonal populations of PICs, from a single PIC, isolated from mouse and pig skeletal muscle, and
shown they can be propagated over long-term culture and maintained in an undifferentiated, selfrenewing, stable state, without showing evidence of senescent growth arrest or abnormal
karyotype (Cottle et al. 2017; Lewis et al. 2014). These properties set them apart from other musclederived stem/progenitor cells (i.e. satellite cells, mesioangioblasts) and mean PICs could be used in
cellular regenerative therapies to treat a variety of muscle diseases. We have recently isolated and
characterised, for the first time, a PIC population from human skeletal muscle.
Objectives of this PhD:
1. Isolate, characterise and clonally-derive a PIC population from human skeletal muscle.
2. Determine the impact of age and senescence on the biological properties of human
PICs
3. Determine the impact of age and senescence on the regenerative potential of human
PICs
Skills training you will develop: Isolation of stem/progenitor cells from human muscle biopsies, cell
culture, flow cytometry, immunostaining, qRT-PCR, Luminex, microscopy, in vivo techniques (injection
of cells into Nude mdx mouse model).

One representative publication from each co-supervisor:
Cottle BJ, Lewis FC, Shone V, Ellison-Hughes GM. (2017) Skeletal muscle-derived interstitial progenitor
cells (PICs) display stem cell properties, being clonogenic, self-renewing and multi-potent in vitro and
in vivo. Stem Cell Research & Therapy. 8:158. doi: 10.1186/s13287-017-0612-4.
Agley CC, Rowlerson A, Velloso CP, Lazarus N & Harridge SDR (2015) Isolation and quantitative
immunocytochemical characterization of primary myogenic cells and fibroblasts from human skeletal
muscle. Journal of Visualised Experiments 12;(95) doi: 10.3791/52049.

27

CM-HD 202220 Spatial characterisation of immunometabolism in chronic liver disease.
Co Supervisor 1A: Sanchez-Fueyo A
Research School/ Division or CAG: Department of inflammation biology
Email: sanchez_fueyo@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/alberto-sanchez-fueyo
Co Supervisor 1B: Safinia N
Research School/Division or CAG: Department of inflammation biology
Email: niloufar.1.safinia@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/en/persons/niloufar-safinia(edb7cf5e-d6bb-4ae9-80705c144a087de9).html
For translational projects:
Name of Collaborating Clinician: Dr Zoe Hall
School/Division & CAG: Faculty of Medicine, Department of Metabolism, Digestion and Reproduction
Email: zoe.hall@imperial.ac.uk
Website: https://www.imperial.ac.uk/people/zoe.hall

Project Description:
CD4+CD25+CD127lo regulatory T cells (Tregs) are a subset of immune cells that curb excess immune
activation and maintain immune homeostasis. Deficiencies in Treg cell development/function results in
uncontrolled immune responses and tissue destruction predisposing to inflammatory
disorders, transplant rejection and autoimmune diseases. It is now increasingly recognised that the
metabolic microenvironment alters Treg function. As such the study of Treg immunometabolism,
investigating the interplay between Treg immunological and metabolic processes, has gotten much
attention, with the notion that therapeutic targets, exploiting such metabolic processes may be
developed.
Our previous work has revealed a Treg dysfunction in liver cirrhosis, correlating with disease
severity. Mechanistic insights report a dysregulated Nrf2/ HO-1 (antioxidant) pathway
with mitochondrial dysfunction and altered metabolic programming. Such data is now the impetus for
the study of Treg immunometabolism at the liver site. The overarching goal of this PhD is to generate
novel insights on the immunometabolism of intrahepatic Tregs and the influence of the metabolic
microenvironment during cirrhosis.
Year 1: the candidate will perform a comparative multi-layer profiling (single cell RNAseq,
phenotypic/functional multi-parameter flow profiling, metabolomics) of intrahepatic Tregs.
Year 2: to better understand the interplay between a changing cellular composition and tissue
metabolism, the candidate will use mass spectrometry imaging and immunohistochemistry to map
spatial distributions of metabolites and immune cells. In particular, the co-localisation of Tregs and
specific lipids. Year 3: focuses on mechanistic work, investigating the influence of the
metabolites/lipids, identified within zones infiltrated by immune cells (Year 2) on circulating Tregs.
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One representative publication from each co-supervisor:
Sanchez-Fueyo A et al. Applicability, safety, and biological activity of regulatory T cell therapy in liver
transplantation. Am J Transplant. 2020 Apr;20(4):1125-1136. doi: 10.1111/ajt.15700. Epub 2020
Feb 3.PMID: 31715056
Safinia N et al. Liver failure impairs regulatory T cell function by Nrf2 dysregulation and mitochondrial
dysfunction. Manuscript in preparation
Safinia N et al. Successful expansion of functional and stable regulatory T cells for immunotherapy in
liver transplantation. Oncotarget 2016. Feb 16;7(7):7563-77
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CM-HD 202221 Investigating the effect of myosin-targeting drugs on the regulation of contractility in
the heart.
Co Supervisor 1A: Luca Fusi
Research School/ Division or CAG: Randall Centre for Cell and Molecular Biophysics
Email: luca.fusi@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/profile/fusi-group
Co Supervisor 1B: Malcolm Irving
Research School/ Division or CAG: Randall Centre for Cell and Molecular Biophysics
Email: malcolm.irving@kcl.ac.uk
Website: Malcolm Irving
Project Description:
Precise dynamic regulation of contraction and relaxation of cardiac muscle is essential for the normal
function of the heart. Recently it has become clear that after each beat, when the heart refills,
the myosin motors in each cardiac muscle cell are locked in an OFF state onto the surface of the
thick filament. The strength and speed of contraction of the heart largely depends on the number of
myosin motors that are activated during the heartbeat. Mutations in myosin and other thick filament
regulatory proteins might disrupt the regulation of the myosin motors, leading to heart disease.
Therefore, these myosin-based regulatory mechanisms represent primary targets for the development
of new pharmacological approaches to treat heart failure in those diseases.
The aim of this project is to investigate the effect of the drugs Omecamtiv Mecarbil (OM)
and Mavacamten (MAVA), that have been recently developed to treat systolic and diastolic heart
failure in cardiomyopathies respectively, on the regulation of the myosin motors in cardiac muscle
cells.
Project plan
Year 1: The student will receive a training in molecular biology for the expression, purification and
labelling of muscle proteins for fluorescence polarisation experiments. He/She will learn physiological
methods to isolate cardiac samples from animal models, in which the fluorescent proteins will be
introduced, for contractile and fluorescence measurements on cardiac muscle cells.
Year 2: The student will focus on the effect of MAVA and OM on the calcium sensitivity of thin and
thick filaments in demembranated cardiac trabeculae, using fluorescent probes on troponin and
myosin.
Year 3: He/She will investigate the speed of thin and thick filament activation and relaxation during the
heartbeat using the optical and biochemical methods for the control of contractility in heart muscle
cells developed by the student in combination with fluorescent probes on troponin and myosin, in the
presence or absence of OM and MAVA.

One representative publication from each co-supervisor:
30

S.-J. Park-Holohan, E. Brunello, T. Kampourakis, M. Rees, M. Irving, L. Fusi, Stress-dependent
activation of myosin in the heart requires thin filament activation and thick filament mechanosensing, Proc Natl Acad Sci U S A, 2021 Apr 20;118(16).
Kampourakis, T., Sun, Y.B. & Irving, M. Myosin light chain phosphorylation enhances contraction of
heart muscle via structural changes in both thick and thin filaments. Proc Natl Acad Sci U S A 113,
E3039-47 (2016).
Ali N et al., Cell . 2017 Jun 1;169(6):1119-1129.e11. doi: 10.1016/j.cell.2017.05.002.
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CM-HD 202222 RNA binding protein regulation of cancer cell metabolism and tumorigenesis.
Co Supervisor 1A: Agamemnon E Grigoriadis
Research School/ Division or CAG: Centre for Craniofacial & Regenerative Biology, FoDOCS
Email: agi.grigoriadis@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/agamemnon-agi-grigoriadis
Co Supervisor 1B: Maria R (Sasi) Conte
Research School/ Division or CAG: School of Basic and Medical Biosciences
Email: sasi.conte@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/sasi-conte
Project Description:
Cancer cells have altered metabolism to cope with high energy demands associated with cell
proliferation, migration and survival. The Conte and Grigoriadis labs are exploring the use of metabolic
profiling allied to transcriptomics and proteomics to elucidate the role of two RNA binding proteins,
LARP4A and LARP4B, in cancer cell behaviour and tumour progression.
Our current work demonstrated that silencing of LARP4A and 4B inhibits cancer
cell properties in vitro, and reduces tumour formation in xenograft models in vivo. LARP4A and 4B
regulate the translation of a subset of mRNAs but the full list of target RNAs regulated by each LARP
protein and the mechanisms linking mRNA translation regulation and cancer cell behavior
and tumourigenesis is not known. Our preliminary studies have used state-of-the-art NMR-based
metabolomics analysis of LARP4A/B-depleted cancer cells to identify the metabolic
and signalling pathways affected by these proteins. In this project the student will be
trained in complementary skills of both Grigoriadis and Conte labs to achieve the following goals:
Year 1: Perform metabolomics, transcriptomics and proteomics profiles of cancer cell lines that are
depleted in LARP4A and/or LARP4B using siRNA and CRISPR/Cas9 technologies. These experiments will
be analysed by targeted and untargeted profiling for analysis of global changes.
Year 2: Validation of selected dysregulated genes, and analysis of metabolic profiles and
function following small molecule inhibition and use of selected mutagenesis.
Years 3-4: Functional investigation of targets in vivo using multiple xenograft
transplantation approaches and write-up.
These studies will shed light for the first time on the mechanisms underlying the cancer-related
functions of LARP4A and LARP4B.

One representative publication from each co-supervisor:
Maraia RJ….Conte MR (2017) The La and related RNA-binding proteins (LARPs): structures, functions,
and evolving perspectives. Wiley Interdiscip Rev RNA. 8:e1430 (doi: 10.1002/wrna.1430)
Weekes D ….Grigoriadis AE (2016) Regulation of osteosarcoma cell lung metastasis by the c-Fos/AP-1
target FGFR1. Oncogene, 35: 2852-2861 (doi: 10.1038/onc.2015.344
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CM-HD 202223 A Big Data investigation of the influence of life-long metabolic factors that contribute
to age-related eye diseases.
Co Supervisor 1A: Prof Chris Hammond
Research School/ Division or CAG: Ophthalmology/Life Course Sciences
Email: chris.hammond@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/chris.hammond.html
Co Supervisor 1B: Dr Pirro Hysi
Research School/ Division or CAG: Twin Research & Ophthalmology/Life Course Sciences
Email: pirro.hysi@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/pirro.hysi.html

Project description:
This project will provide potential students with computational biology, bioinformatic and analytic
skills that are in high demand in academia and industry. As well as genomics, other Big Data “omics”
datasets are increasingly available in large population studies, and in particular metabolomics, that are
potentially modifiable and nearer cell processes underlying disease. Glaucoma is a neurodegenerative
disease and a major source of blindness. Glaucoma is associated with systemic diseases such as
hypertension, stroke and diabetes and the metabolic syndrome. Systemic metabolic factors may
influence risk of glaucoma directly.
The student will use data from the 500,000 participants of the UK Biobank study, and the
unique TwinsUK cohort at KCL with even deeper omics datasets. They will learn linear modelling skills
to test metabolite associations, and machine learning and computational prediction techniques to
infer metabolite levels from training datasets (artificial intelligence analytic skills), and use state-ofthe-art analysis techniques such as Mendelian Randomisation to infer causality. The student will be
embedded within the Department of Twin Research (10 PIs, 15 PhD students), participate in weekly
Seminars, functional genomics journal clubs, lab meetings, international consortia and in-house omics
analysis teaching.
Objectives:
Year 1. To find association between glaucoma and 220 serum metabolites in the UK Biobank.
Year 2. To use machine learning to impute the circulating levels of up to 1,618
metabolites and test associations with glaucoma in the UK Biobank and replication cohorts.
Year 3. To use causal inference tools to establish causality between metabolite levels and glaucoma in
independent populations.
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One representative publication from each co-supervisor:

Meta-analysis of 542,934 subjects of European ancestry identifies new genes and mechanisms
predisposing to refractive error and myopia. Hysi PG, Choquet H, Khawaja AP, Wojciechowski R, Tedja
MS, … , Mackey DA, Klaver CCW, MacGregor S; Consortium for Refractive Error and Myopia, Khaw PT,
Foster PJ; UK Eye and Vision Consortium, Guggenheim JA; 23andMe Inc., Rahi JS, Jorgenson E, Hammond
CJ. Nat Genet. 2020 ;52(4):401-407.
Genome-wide analyses identify 68 new loci associated with intraocular pressure and improve risk
prediction for primary open-angle glaucoma. Khawaja AP, Cooke Bailey JN, Wareham NJ, Scott RA,
Simcoe M, Igo RP Jr, Song YE, Wojciechowski R, Cheng CY, Khaw PT, Pasquale LR, Haines JL, Foster PJ,
Wiggs JL, Hammond CJ, Hysi PG; UK Biobank Eye and Vision Consortium; NEIGHBORHOOD
Consortium. Genome-wide analyses identify 68 new loci associated with intraocular pressure and
improve risk prediction for primary open-angle glaucoma. Nat Genet. 2018; 50:778-782.
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CM-HD 202224 Identifying the causal roles of mitochondria in complex metabolic diseases.
Co Supervisor 1A: Alan Hodgkinson
Research School/ Division or CAG: Medical and Molecular Genetics, Basic and Medical
Biosciences, FoLSM
Email: alan.hodgkinson@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/dr-alan-hodgkinson
Co Supervisor 1B: Afshan Malik
Research School/ Division or CAG: Diabetes/Life Course Sciences/FLSM
Email: afshan.malik@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/afshan-malik
Project Description:
The role of mitochondria in complex disease is now becoming well established. For example, increased
mitochondrial DNA damage is observed in coronary artery disease patients, and hyperglycemia is
thought to trigger diabetic complications through mitochondria derived reactive oxygen species.
Despite these links, it is often not known whether altered mitochondrial processes play a causal role
in developing disease, or occur as a consequence of them, making it difficult to develop targeted
treatment strategies. This project will take a multi-disciplinary approach to better understand the
basis of altered mitochondrial processes (including genetics, transcriptomics and age-related
inflammation) in human health and disease, utilising computational analysis of cutting edge
technologies such as single-cell RNA and Oxford Nanopore long-read sequencing, together with
molecular biology techniques to identify the impact of genetic and molecular changes on mitochondria
function.
The student will receive training combining analysis of high-throughput sequencing data,
bioinformatics (including programming) and the use of genetic tools (with Dr. Hodgkinson, Guy’s
Tower), together with training in cell and molecular biology techniques including setting up relevant
cell models, and mitochondrial function and cellular health analysis (with Dr. Malik, Hodgkin
building).
Objectives:
Year 1: Identify genetic/molecular changes in the mitochondrial and nuclear genomes that influence
key mitochondrial processes.
Year 2: Design and implement targeted sequencing experiments to interrogate specific genes.
Year 3: Functionally validate the effects of genetic targets in primary cell models of disease.

One representative publication from each co-supervisor:
Ali, A.T., Boehme, L., Antona, G-C, Seitan, V.C., Small, K.S., Hodgkinson, A. 2019. Nuclear Genetic
Regulation of the Human Mitochondrial Transcriptome. eLife 8: e41927.
Czajka, A., Ajaz, S., Gnudi, L., Parsade, C. K., Jones, P., Reid, F. & Malik, A. N., 1 Jun 2015. Altered
Mitochondrial Function, Mitochondrial DNA and Reduced Metabolic Flexibility in
Patients With Diabetic Nephropathy. EBioMedicine. 2, 6, p. 499-512
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CM-HD 202225 Capturing proliferative zinc signalling as a prognostic biomarker in Renal Cell
Cancer (RCC) using metallomic fingerprinting.
Co Supervisor 1A: Prof Christer Hogstrand
Research School/ Division or CAG: Department of Nutritional Sciences/School of Health Course
Sciences/Diabetes, Endocrinology and metabolism, Nutrition, Obesity, Vision and Related Surgeries
Email: christer.hogstrand@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/christer-hogstrand
Co-Supervisor 1B: Prof Wolfgang Maret
Department/School/Division & CAG: Department of Nutritional Sciences/School of Life Course
Sciences/Diabetes, Endocrinology and metabolism, Nutrition, Obesity, Vision and Related Surgeries
Email: wolfgang.maret@kcl.ac.uk
KCL/KHP Website: https://www.kcl.ac.uk/people/wolfgang-maret
Third Supervisor: Prof Robert Price
Research School/ Division or CAG: Department of Nutritional Sciences/School of Health Course
Sciences/Diabetes, Endocrinology and metabolism, Nutrition, Obesity, Vision and Related Surgeries
Email: robert.price@kcl.ac.uk
Website: researchgate.net/profile/Robert-Price-17
For translational projects:
Name of Collaborating Clinician: Dr Mysore Phanish
School/Division & CAG: Honorary appointment in Renal Medicine at KCHMS
Email: m.phanish@nhs.net
Website: https://www.linkedin.com/in/phanish-mysore-25729b37/?originalSubdomain=uk

Project Description:
RCC affect about 13,000 people every year in the UK and 400,000 worldwide.
Diagnosis is often late because the kidney has a large functional reserve. Early
detection will improve patient survival rate as well saving considerable health care
funds. The zinc transporter (ZIP10) is located on the apical surface of the proximal
tubular cells and mediates the entry of zinc and other divalent ions into the proximal
tubule. ZIP10 is upregulated in all forms of RCC and has been implicated in its
development and progression and it is therefore a potential biomarker for the early
detection of RCC. Upon activation it sheds its extracellular N-terminal domain into the
primary urine opening the possibility of its detection in urine. The
student will undertake to establish the expression of ZIP10 in patient biopsy and
urine samples and to confirm the role of ZIP10 in the early stages of RCC. During the
project the student will utilise state of the art physical imaging procedures including
LA-ICP-MS to map zinc hyperaccumulation in RCC and control biopsy tissue together
with TOF-SIMS to resolve lipid profile and ZIP10 expression. They will also test the
utility of the N-terminal domain of ZIP10 as a future diagnostic tool. The project
would provide a novel and basic training in the medical application of biochemical
and physical techniques and determine the potential of ZIP10 measurements for the
early detection of RCC.
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One representative publication from each co-supervisor:
Taylor KM, Muraina I, Brethour D, Schmitt-Ulms G, Nimmanon T, Ziliotto S, Kille P, Hogstrand C.
(2016) Zinc transporter ZIP10 forms a heteromer with ZIP6 which regulates embryonic development
and cell migration. Biochem J. 473, 2531-2544.
Nimmanon T, Ziliotto S, Ogle O, Burt A, Gee JMW, Andrews GK, Kille P, Hogstrand C, Maret W, Taylor
KM. (2020) The ZIP6/ZIP10 heteromer is essential for the zinc-mediated trigger of mitosis. Cell Mol
Life Sci. 78(4):1781-1798.
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CM-HD 202226 Regulation of neural stem cell quiescence by ribosomal activity
Co Supervisor 1A: Dr Michelle Holland
Research School/ Division or CAG: Department of Medical and Molecular Genetics/School of Basic
and Medical Biosciences
Email: michelle.holland@kcl.ac.uk
Website: https://www.hollandlaboratory.org/
Co Supervisor 1B: Dr Rita Sousa-Nunes
Research School/ Division or CAG: Centre for Developmental
Neurobiology / Institute of Psychiatry, Psychology and Neuroscience
Email: rita.sousa-nunes@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/rita-sousa-nunes
Project Description:
Neural stem cells (NSCs) are self-renewing multipotent progenitors that generate various cell types in
the central nervous system (CNS). It is crucial to understand how NSCs regulate proliferation as
this controls development, maintenance, and repair of the CNS, as well as learning, memory and
mood.
Stem cells pause divisions by entering a state called quiescence, reversible cell-cycle arrest
accompanied by diminished biosynthetic activity. Quiescence protects cells against environmental
insults, replicative exhaustion, and proliferation-induced mutations. Cancer stem cells also undergo
quiescence, which renders them refractory to therapies. Mechanisms governing quiescence are
therefore of great biological and clinical interest but only partially understood.
We recently found uncoupling between the transcriptome (mRNA expression) and proteome
(protein expression) in quiescence (Rossi et
al., bioRxiv).
Here, we further exploit our
expertise in NSCs[1], RNA
biology and genome-scale
technologies[2] (Rodriguez-Algarra et
al. bioRxiv) to investigate how gene expression is regulated in the transition between quiescent and
active NSCs at the level of mRNA nuclear export and translation to understand how this contributes
to reversible alterations in stem cell behaviour.
Aim 1: To determine which transcripts are being actively translated in quiescent versus active NSCs
(mouse hippocampal NSC cultures, polysome fractionation, RNA-seq, bioinformatics)
Aim 2: To determine if ribosome composition changes in quiescent versus active NSCs (mouse
hippocampal NSC cultures, polysome fractionation, RNA-seq, RNA modification profiling,
bioinformatics, proteomics).
Aim 3: To validate mechanisms of regulation for the model produced in Aims 1 and 2
(gene perturbations in mouse NSCs and Drosophila in vivo, stainings, microscopy, image analyses).
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One representative publication from each co-supervisor:
[1] Sousa-Nunes R, Yee LL, Gould AP (2011) Fat cells reactivate quiescent neuroblasts via TOR and
glial Insulin relays in Drosophila. Nature 471(7339):508-12.
[2] Holland ML, Lowe R, Caton PW, Gemma C, Carbajosa G, Danson AF, Carpenter
AAM, Loche E, Ozanne SE, Rakyan VK (2016) Early life nutrition modulates the epigenetic state of
specific rDNA genetic variants in mice. Science 353(6298):495-8.
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CM-HD 202227 How does muscle tune metabolism to stay strong? - from protein structures to
tissue function.
Co Supervisor 1A: Simon Hughes
Research School/ Division or CAG: BMBS (Randall Centre)
Email: s.hughes@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/hughes-group
Co Supervisor 1B: Mark Pfuhl
Research School/ Division or CAG: SCMS & BMBS (Randall)
Email: mark.pfuhl@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/mark-pfuhl

Project Description:
Sarcomeric muscle homeostasis is key to cardiac and skeletal muscle health. Loss of NAD+
homeostasis occurs in ageing, sarcopenia, many cardiomyopathies and is a hallmark of end-stage
heart failure. Both in ageing skeletal muscle and early stage dilated cardiomyopathy (DCM), NAD+
levels drop by >30%. A key enzyme in NAD+ regeneration, NMRK2, is upregulated in a mouse model
of early stage DCM and a zebrafish model of exercise-induced muscle gene expression. In addition to
its enzymatic action, NMRK2 also appears to be involved in force-dependent regulation by an
interaction with integrins. We aim to study NMRK2 both in vitro and in vivo by combining the
experience of the Hughes lab with the zebrafish sarcomeric muscle and the Pfuhl lab with biophysics
and structural biology. In this way, structure and enzyme mechanism will be studied in the context of
the whole animal, to swiftly test and validate findings from each approach. The aim is to understand
force-dependent muscle growth and maintenance.
The project as three aims:
1. Characterise NMRK2 activity, mechanism and regulation in vitro and in vivo.
2. Determine the structure of NMRK2 splice isoforms and post-translational modifications.
2. Model and test the effect of integrin binding to NMRK2 on localisation and activity of the enzyme.
The student will be exposed to techniques for biochemistry and
biophysics of purified proteins followed by functional and structural studies. In parallel, in this
interdisciplinary project, the student will learn molecular developmental genetics, genome editing
and timelapse confocal microscopy in zebrafish.
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One representative publication from each co-supervisor:
Kelu, J.J., Pipalia, T.G. and S.M. Hughes (2020) Circadian regulation of muscle growth independent
of
locomotor
activity.
Proc.
Natl.
Acad.
Sci.
USA 117:
3120831218. doi: 10.1073/pnas.2012450117. PMID: 33229575.
M. Rees, R. Nikonpour, A. Fukuzawa, A. L. Kho, M. Fernandez, E. Wraige, I. Bodi, C. Deshpande,
Ö. Özdemir, M. Pfuhl, B. Brandmeier, J. Fluss, C. Longman, M. Farrugia, E. Matthews, M. Hanna,
F. Muntoni, A. Sarkozy, R. Phadke, R. Quinlivan, R. Schröder, C. Thiel, J. Reimann, N. Voermans, C.
Erasmus, E-J. Kamsteeg, E. Oates, C. Konersman, C. Grossmann, S. McKee, S. Tirupathi, S. A.
Moore, E. Wilichkovski, E. Hobbiebrunken, G. Dekomien, I. Richard, P. v.d. Berg, C. DominguezGonzalez, H. Daimagüler, S. Crick, Am Ferreiro, H. Jungbluth, M. Gautel, “Making sense of
missense – a combined molecular and clinico-pathological approach to TTN-related myopathies”,
Acta Neuropathol. 141, 431-453, 2021, DOI: 10.1007/s00401-020-02257-0
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CM-HD 202228 Functional interrogation of aberrant STAT3 signalling as a driver of cutaneous
squamous cell carcinoma in recessive dystrophic epidermolysis bullosa.
Co Supervisor 1A: Joanna Jacków
Research School/ Division or CAG: Faculty of Life Sciences & Medicine
Email: joanna.jackow@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/joanna.jackow.html
Co Supervisor 1B: Dr Tracey Mitchell
Research School/ Division or CAG: BMBS
Email: tracey.mitchell@kcl.ac.uk
Website:https://www.kcl.ac.uk/medicine/research/divisions/gmm/departments/dermatology/Grou
ps/WhittakerLab/index.aspx

Project Description:
Background: Cutaneous squamous cell carcinomas (cSCC) complicating the inherited blistering skin
disease, recessive dystrophic epidermolysis bullosa (RDEB), is a strikingly aggressive cancer, with
87% of patients dying of metastatic disease by the age of 45 years. RDEB-cSCC arise in sites of
scarring, chronic inflammation and aberrant wound healing that are clinical manifestations of
RDEB. Our recent work has identified chronic activation of STAT3 as a key feature of RDEB-cSCC.
Hypothesis ‘Epigenetic and transcriptional changes promote deregulation of STAT3 signalling, which
drives the aggressive behaviour of RDEB-cSCC.
Objectives:
1. Define the spatial and temporal expression pattern of STAT3/pSTAT3 in RDEBcSCC and
sporadic cutaneous SCC (Years 1-2).
2. Determine the role of epigenetic and transcriptional changes upstream of STAT3
activation in the development of RDEB-cSCC (Years 2-3).
3. Interrogate the functional role of STAT3 in RDEB-cSCC development via pharmacological
and genetic perturbation of STAT3 signalling (Years 3-3.5/4)
Skills training: STAT3 signalling pathways will be assayed using a combination of imaging mass
cytometry and single molecule fluorescence in situ hybridization. RNA-seq and DNA methylation
arrays will identify significant transcriptomic and epigenetic aberrations regulating STAT3 activation
and other novel hits defining the aggressive behaviour of RDEB-cSCC. In vitro reprogramming and redifferentiation of primary SCC cells combined with CRISPR base gene editing technologies will be
used to functionally validate key findings from objectives 1 and 2. Therapeutic targets will be
evaluated using appropriate inhibitors and cell wide assays.
Outcome: The findings of this study will identify novel candidate biomarkers and therapeutic targets
for aggressive cSCC.
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One representative publication from each co-supervisor:
Jacków J, Rami A, Hayashi R, Hansen C, Guo Z, DeLorenzo D, Pappalardo A, Alvarez Cespedes D, Kim
AL, Perez-Lorenzo R, Owens DM, Christiano AM. Targeting the Jak/Signal Transducer and Activator of
Transcription 3 Pathway with Ruxolitinib in a Mouse Model of Recessive Dystrophic Epidermolysis
Bullosa-Squamous Cell Carcinoma. J Invest Dermatol. 2021 Apr;141(4):942-946. doi:
10.1016/j.jid.2020.08.022. PMID: 33069729.
Butler RM, McKenzie RC, Jones CL, Flanagan CE, Woollard WJ, Demontis M, Ferreira S, Tosi I, John S,
Whittaker SJ, Mitchell TJ. Contribution of STAT3 and RAD23B in Primary Sézary Cells to Histone
Deacetylase Inhibitor FK228 Resistance. J Invest Dermatol. 2019 Mar 22. pii: S0022-202X(19)313405. doi: 10.1016/j.jid.2019.03.1130. PubMed PMID: 30910759
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CM-HD 202229 Interdisciplinary approaches towards understanding the molecular mechanism of
ovarian ageing and menopause.
Co Supervisor 1A: Dr Kim Jonas
Research School/ Division or CAG: Women and Children’s Health, Life Course Sciences
Email: kim.jonas@kcl.ac.uk
Website: Kim Jonas - Research Portal, King's College, London (kcl.ac.uk)
Co Supervisor 1B: Prof Dusko Ilic
Research School/ Division or CAG: Women and Children’s Health, Life Course Sciences
Email: dusko.ilic@kcl.ac.uk
Website: Dusko Ilic - Research Portal, King's College, London (kcl.ac.uk)

Project Description:
Ovarian ageing is a naturally occurring process that results in a gradual decline in ovarian function
and cessation at menopause. In addition to declining fertility, ovarian ageing results in
several metabolic and cognitive changes which increase the risk for development of multiple
disorders including osteoporosis and heart disease. Moreover, for 1 in 100 women under the age of
40, premature ovarian ageing can occur with unknown aetiology in most cases. However, our
understanding of the mechanisms governing ovarian ageing remains limited, highlighting an unmet
need for novel discoveries in this area. The overall aim of this project is to identify novel gene
expression changes that occur during ovarian ageing and determine their role in this
process. RNAseq and qPCR will determine ovarian gene expression changes that occur with
ageing, in human ovarian cells obtained from women undergoing IVF (Yr1). Validation
and knockdown/over-expression of identified genes and functional analysis will be carried out a
variety of models including human ovarian cells and in vivo animal models of accelerated ovarian
ageing (Yr2-3).
A variety of molecular and physiological techniques will be utilised throughout the project
including RNAseq, gene knockdown and overexpression, 2D/3D organoid cultures, qPCR, Western
blotting, microscopy- confocal and super resolution imaging. Full training will be provided in
supervisors’ well-equipped research laboratories. The student will have access to KCL core and BRC
facilities (e.g. Nikon Imaging Centre and BRC Flow cytometry and genomics platforms) and receive
relevant personal development training, journal clubs and seminars.
One representative publication from each co-supervisor:
Jonas KC, et al Temporal reprogramming of calcium signalling via crosstalk of gonadotrophin
receptors that associate as functionally asymmetric heteromers. Sci Rep. 2018;8(1):2239. doi:
10.1038/s41598-018-20722-5
Noli et al.: Effects of thyroid hormone on mitochondria and metabolism of human preimplantation
embryos. Stem Cells 2020;38:369-381. doi: 10.1002/stem.3129
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CM-HD 202230 Improving human islet transplantation as a cure for Type 1 diabetes.
Co Supervisor 1A: Professor Peter Jones
Research School/ Division or CAG: , School of Life Course Sciences
Email: peter.jones@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/peter-jones
Co Supervisor 1B: Dr Aileen King
Research School/ Division or CAG: School of Life Course Science
Email: aileen.king@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/aileen-king
For translational projects:
Name of Collaborating Clinician: Dr Sufyan Hussain
School/Division & CAG: Consultant Physician in Diabetes & Endocrinology & Honorary Senior Clinical
Lecturer Guy’s & St Thomas’ NHS Foundation Trust & King’s College London
Email: sufyan.hussain@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/en/persons/sufyan-hussain(1d4cba25-f41d-4fc9939a3d196e09a558).html
Project Description:

Type 1 diabetes (T1D) is an autoimmune disorder in which the destruction of insulin-secreting β-cells
leads to an inability to regulate blood glucose appropriately, leading to a range of pathological
consequences. We currently treat the symptoms of T1D with daily administration of exogenous
insulin, but recent advances in human islet transplantation protocols offer the potential of a
permanent cure for T1D. However, isolated islets are metabolically fragile and graft survival is
compromised by the hypoxic, inflammatory host environment. We have shown that mesenchymal
stromal cells (MSCs) have beneficial effects on islet graft functional survival in animal models of
diabetes, and we have identified a cocktail of MSC-derived moleculesthat contribute to this. This
project will determine whether these beneficial effects translate to clinically relevant human islets.
This is a translational project in which data generated from experimental studies will be used to
improve human islet transplantation as a therapy for type 1 diabetes.
Experimental objectives:
Year 1: Determine whether molecules secreted by human MSCs have beneficial effects on human
islet/βcell survival and function by measuring: insulin secretion; islet cell viability/apoptosis;
mitochondrial function; gene expression.
Year 2: Assess human islet function in vivo in a novel mouse model of human islet transplantation,
with subsequent analysis of graft morphology and function. Comprehensive training in in vivo
techniques will be provided.
Year 3: A route to translation: the student will work with co-supervisor Dr Sufyan Hussain to
determine how best to move to work to a clinical setting, offering experience into how the
translation process works in the real world.
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One representative publication from each co-supervisor
Rackham CL, Hubber EL, Malik AN, Huang G-C, Choudhary P, King AFJ, Jones PM (2020) Optimising
beta cell function through Mesenchymal Stromal Cell mediated mitochondria transfer. Stem Cells
38(4): 574-584. DOI: 10.1002/stem.3134
Austin A, Daniels Gatward L, Cnop M, Bowe J, Sharp S, Gentry C, Andersson D, Bevan S, Jones P, King
A. (2020) The KINGS mouse: a novel model of diabetes. Diabetes 69(12):2667- 2677. doi:
10.2337/db20-0570.
Jeyaventhan R, Gallen G, , Hussain S. (2021) A real-world study of user characteristics, safety and
efficacy of open-source closed-loop systems and Medtronic 670G. Diabetes, Obesity and
Metabolism. 23: 1989-1994
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CM-HD 202231 Impaired shortening de-activation as the functional basis for Hypertrophic
Cardiomyopathy-causing mutations in cardiac myosin.
Co Supervisor 1A: Thomas Kampourakis
Research School/ Division or CAG: Randall Centre/Basic and Medical Biosciences/FoLSM
Email: thomas.kampourakis@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/kampourakis-group
Co Supervisor 1B: Prof Elisabeth Ehler
Research School/ Division or CAG: School of Cardiovascular Medicine and Sciences/FoLSM
Email: elisabeth.ehler@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/ehler-lab

Project Description:
Mutations in the genes encoding for cardiac myosin and associated proteins are the most common
case of inheritable hypertrophic cardiomyopathy (HCM) a disease with a world-wide incidence of
1:500. HCM is functionally characterized by an impaired relaxation of the heart muscle and a
hypercontractile phenotype on both the cellular and molecular level.
We have previously shown that active shortening of heart muscle cells (as would happen in
the ejection phase of the cardiac cycle) deactivates cardiac myosin (called ‘shortening deactivation’; SDA) which likely facilitates relaxation of the heart muscle and allows efficient filling of the
ventricles during diastole. We there hypothesized that HCM-associated mutations in cardiac myosin
and associated proteins lead to HCM and heart failure via impaired SDA.
In this project we will directly test this hypothesis by studying the functional effects
of cardiomyopathy-associated mutations in the cardiac myosin-associated regulatory light chain
(RLC) on SDA in both isolated cardiac tissue from animal models and engineered human heart
tissue (EHT).
In the first year of the project, we will test for the functional effects of the RLC mutations on cardiac
muscle mechanics and energetics using isolated cardiac tissue from animal models. In the second year
we will create EHT from isogenic iPSC cell lines carrying the mutations followed by characterization of
the tissue using a combination of super-resolution imaging and quantitative PCR, which is followed by
the functional analysis of the EHT using state-of-the-art physiological and biophysical measurements
in the third year.
One representative publication from each co-supervisor:
Kampourakis and Irving (2021) Nature Comms, in press
Lange et al. (2016) Nature Comms, 7, 12 & Microbial Sciences
Email: rui_pedro.galao@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/rui-pedro-galao
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CM-HD 202233 An integrated artificial intelligence platform for prioritization of cancer noncoding
variants.
Co Supervisor 1A: Mohammad Mahdi Karimi
Research School/ Division or CAG: Faculty of life sciences and medicine
Email: mohammad.karimi@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/mohammad-mahdi-karimi
Co Supervisor 1B: Ghulam Mufti
Research School/ Division or CAG: Faculty of life sciences and medicine
Email: ghulam.mufti@kcl.ac.uk
Website:www.kcl.ac.uk/lsm/research/divisions/cancer/research/groups/haematooncology/research
/bonemarrow/mdsconsortium/aboutus/KCL
Project Description:
Noncoding genetic variants are key contributors to the pathology of human diseases, including
cancer. However, the prediction of their functional roles is not straightforward, undermining the
massive efforts of cancer whole genome projects. Recently, there has been an explosion of artificial
intelligence (AI)-enabled tools to predict functional scores for noncoding variants. However, despite
the pivotal role they can provide, these tools remain inaccessible to life scientists and clinicians who
do not necessarily have the technical background to utilize AI methodologies. Another obstacle is
that these AI-based tools typically involve computationally intensive tasks, and not many
researchers have access to suitable hardware.
We have dedicated access to a high-performance AI-enabled server recently integrated into the KCL
Rosalind HPC facility. This server is empowered by four A100 GPUs, allowing us to perform
computationally intensive AI tasks. Leveraging these AI-enabled resources, we propose integrating
all existing AI-based tools and their precomputed functional scores for noncoding variants into a
standardized web-based platform, lowering the accessibility bar for life scientists with respect to
both expertise and hardware requirement. To achieve this aim, our overarching objectives for each
year of this project will be:
YEAR 1: Running the AI-based tools and save the results in a functional noncoding variant (FNCV)
database (DB).
YEAR 2: Developing ensemble methods, integrating multiple AI algorithms to get higher prediction
performance than any of the individual ones
YEAR 3: Making the FNCV DB accessible through the web.
YEAR 4: Extending the web front-end and genome browser by adding different visualization tools.
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One representative publication from each co-supervisor:
Crisà, E., Kulasekararaj, A.G., Adema, …, Mufti, GH.J. Impact of somatic mutations in myelodysplastic
patients with isolated partial or total loss of chromosome 7. Leukemia 34, 2441–2450
(2020). https://doi.org/10.1038/s41375-020-0728-x
Karimi, M.M., Guo, Y., Cui, X. et al. The order and logic of CD4 versus CD8 lineage choice and
differentiation in mouse thymus. Nat Commun 12, 99 (2021). https://doi.org/10.1038/s41467-02020306-w
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CM-HD 202234 Redirecting macrophages in NSCLC using antibody engineering to enhance tumour
penetration and drug longevity.
Co-Supervisor 1A: Dr Anthony Kong
Department/School/Division & CAG: Comprehensive Cancer Centre, School of Medicine
KCL/KHP E-mail: Anthony.kong@kcl.ac.uk
KCL/KHP Website: Dr Anthony Kong (kcl.ac.uk)
Co Supervisor 1B: Prof Tony Ng
Research School/ Division or CAG: Comprehensive Cancer Centre, School of Medicine
Email: tony.ng@kcl.ac.uk
Website: Professor Tony Ng (kcl.ac.uk)
Third Supervisor : Dr Rachel Evans
Research School/ Division or CAG: Comprehensive Cancer Centre, School of Medicine
Email: Rachel.1.evans@kcl.ac.uk
Website:
Project Description:
Tumour-associated macrophages (TAMs) correlate with poor prognosis in many solid cancers,
particularly non-small cell lung cancer (NSCLC). Radiation therapy (RT) is commonly used in NSCLC
treatment and initial effects involve tumour bulk reduction through inflammation. Long-term
resolution of RT-induced inflammation often leads to a chronic inflammatory phase that drives
monocyte infiltration (that mature to tumour-associated macrophages, TAMs) and development of a
pro-tumour immunosuppressive tumour microenvironment (TME).
Aim: Design therapeutics that infiltrate the TME and redirect TAMs towards an anti-tumour
phenotype.
Year1: 3D-spheroids will be established from human NSCLC cell lines and cocultured with donor
monocytes enabling “tumour-education” during macrophage maturation. Cocultures will be
irradiated and analysed by flow-cytometry and multiphoton imaging at several timepoints post-RT,
allowing longitudinal analysis of macrophage populations and identification of key TAM targets.
Year2: Using published antibody sequences against targets of interest (that bind to human/mouse
homologues), we will design and characterise a bispecific antibody panel. Bispecific antibodies will
consist of single-chain variable fragments of two antibodies joined by a flexible linker.
Year3: Therapeutic efficacy of the bispecific panel will be assessed in human tumour spheroid cocultures using flow-cytometry and multiphoton imaging before moving to preclinical NSCLC
models. Bispecifics are small (55KDa) and more easily penetrate the TME compared to full
antibodies. We hypothesise that increased TME infiltration combined with dual targeting of
immunomodulatory molecules will enhance therapeutic efficacy. As part of a collaboration with
Kalber group (UCL), selected bispecifics will be radiolabelled and therapeutic uptake, distribution
and longevity within the NSCLC TME assessed using PET/CT imaging.
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One representative publication from each co-supervisor:
Gohil SH, Evans R, Harasser M, El-Kholy M, Paredes-Moscosso SR, Della Peruta M, Nathwani AC.
Ibrutinib enhances the efficacy of ROR1 bispecific T cell engager mediated cytotoxicity in chronic
lymphocytic leukaemia. Br J Haematol. 2019 Jul;186(2):380-382. doi: 10.1111/bjh.15911. Epub 2019
Apr 7. Erratum in: Br J Haematol. 2019 Sep;186(6):908. PMID: 30957227.
Harrington, K. J.*, Kong, A.*, Mach, N., Chesney, J. A., Fernandez, B. C., Rischin, D., Cohen, E. E. W.,
Radcliffe, H-S., Gumuscu, B., Cheng, J., Snyder, W. & Siu, L. L. Talimogene Laherparepvec and
Pembrolizumab in Recurrent or Metastatic Squamous Cell Carcinoma of the Head and Neck
(MASTERKEY-232): A Multicenter, Phase 1b Study. Clinical cancer research published online 15 July
2020. (* joint first author)
Evans R, Flores-Borja F, Nassiri S, Miranda E, Lawler K, Grigoriadis A, Monypenny J, Gillet C, Owen J,
Gordon P, Male V, Cheung A, Noor F, Barber P, Marlow R, Francesch-Domenech E, Fruhwirth G,
Squadrito M, Vojnovic B, Tutt A, Festy F, De Palma M, Ng T. Integrin-Mediated Macrophage
Adhesion Promotes Lymphovascular Dissemination in Breast Cancer. Cell Rep. 2019 May
14;27(7):1967-1978.e4. doi: 10.1016/j.celrep.2019.04.076. PMID: 31091437; PMCID: PMC6527923.
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CM-HD 202235 Exploring the function of the neurocristopathy gene Nance-Horan
Syndrome (NHS) in mammalian neural crest migration using live cell imaging.
Co Supervisor 1A: Matthias Krause
Research School/ Division or CAG: Randall Centre for Cell and Molecular Biophysics
Email: matthias.krause@kcl.ac.uk
Website: www.krauselab.org
Co Supervisor 1B: Karen J. Liu
Research School/ Division or CAG: Craniofacial Development and Stem Cell Biology
Email: karen.liu@kcl.ac.uk
Website: http://www.kcl.ac.uk/dentistry/research/divisions/craniofac/ResearchGroups/LiuLab/index.aspx
Project Description:
Neural crest cells are embryonic stem cells that give rise to diverse tissues such as the craniofacial
skeleton and peripheral nervous system. During embryogenesis the neural crest cells delaminate
from the neural tube and migrate to populate distant organs. Despite the importance of the neural
crest, the specific mechanisms underlying this migratory activity and its control are poorly
understood, especially in mammals. Critically, failures to regulate migration and differentiation in
the correct locations leads to cancers such as neuroblastoma.
Nance-Horan Syndrome (NHS) is a disease caused by mutation in the NHS gene which is
characterised by dental abnormalities, mental retardation, developmental delay, and cataracts
suggesting that defects in neural crest migration contribute to its aetiology. NHS belongs to the
poorly investigated Nance-Horan Syndrome protein family along with NHSL1 and NHSL2. We have
recently identified NHSL1 as a negative regulator of actin nucleating Scar/WAVE-Arp2/3 complexes,
cell protrusion stability, and cell migration (Law et al., Nature Communications. 2021). In
addition, our preliminary data suggests that NHS may also regulate cell adhesion, which is important
for cells to migrate along gradients of extracellular matrix. This raises the possibility that
pathological NHS gene variants may lead to aberrant neural crest cell migration during embryonic
development. To address this, we will generate cDNA clones carrying patient-specific variants
of NHS, allowing us to assess the functional consequences of NHS mutation. We will use both in
vivo mouse models and human cell culture as well as state-of-the-art 2D and 3D live imaging
approaches.
One representative publication from each co-supervisor:
Law, A.-L., Jalal, S., Pallett, T., Mosis, M., Guni, A., Brayford, S., Yolland, L., Marcotti, S., Levitt. J.A.,
Poland, S.P., Rowe-Sampson, M., Jandke, A., Köchl, R., Pula, G., Ameer-Beg, S.M., Stramer,
B.M., and Krause, M. (2021) Nance-Horan Syndrome-like 1 protein negatively regulates
Scar/WAVE-Arp2/3
activity
and
inhibits
lamellipodia
stability
and
cell
migration. https://www.biorxiv.org/content/10.1101/2020.05.11.083030v2 (Nature
Communications, accepted)
Gonzalez Malagon SG, Lopez Munoz AM, Doro D, Bolger T, Poon E, Tucker E, Adel Al-Lami H, Krause
M, Phiel C, Chesler L and Liu KJ. GSK3 controls migration of the neural crest lineage. Nature
Communications, 9, 116 2018. doi:10.1038/s41467-018-03512-5.
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CM-HD 202236 Impact of sunlight-intensity blue light on skin
Co Supervisor 1A: Professor Paul F. Long
Research School/ Division or CAG: Pharmaceutical Sciences Clinical Academic Group
Email: paul.long@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/paul-long
Co Supervisor 1B: Dr Richard Siow
Research School/ Division or CAG: School of Cardiovascular Medicine & Sciences
Email: richard.siow@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/richard-siow
Third Supervisor: Professor Antony R Young (Emeritus)
Research School/ Division or CAG: St John’s Institute of Dermatology
Email: antony.young@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/en/persons/antony-young(9343a061-d29b-4536-a5ae02f8b50ff423).html

Project Description:

Sunlight generated reactive oxygen species (ROS) can alter gene and protein function, thereby
impairing skin function. Electronically excited species formed during ROS-induced lipid peroxidation,
and protein and nucleic acid oxidation, occur via the formation of high-energy intermediates. The
decomposition of these intermediates generates ultraweak photon emission (UPE). The emitted
photons are primarily in the visible light range of solar wavelengths. Blue light has the shortest
wavelengths and greatest energy in the visible light spectrum. Recent studies have shown that
exposure to blue light, representative of that obtainable from sunlight, increased UPE in skin tissue,
and that levels of ROS were significantly higher compared to skin without blue light exposure. The
overarching aim for this project is to determine whether UPE generated from blue light induced ROS
formation in the epidermis can be captured by cellular chromophores in the dermis, thereby
establishing a previously unrecognised mechanism for epidermis to dermis signalling. This aim will be
realised each year using a range of techniques:
Year 1: Perform experiments using cultured skin cells to identify molecular markers of oxidative
photodamage, mediated by UPE induced post-blue light exposure.
Years 2: Using skin models, isolate cells from different skin layers post exposure. Determine the extent
end-point markers in cells from each layer is correlated with formation and decay of ROS.
Year 3 & 4: Using antibody labelling, mRNA and protein assays to investigate whether UPE mediated
epidermis to dermis signalling might explain how collagen in the dermis is remodelled by enzymes
produced in the epidermis.
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One representative publication from each co-supervisor:
Gacesa R, Lawrence KP, Georgakopoulos ND, Yabe K, Dunlap WC, Barlow DJ, Wells G, Young AR,
Long PF. The mycosporine-like amino acids porphyra-334 and shinorine are antioxidants and direct
antagonists of Keap1-Nrf2 binding. Biochimie. 2018 Nov;154:35-44. doi:
10.1016/j.biochi.2018.07.020.
Smith MJ, Fowler M, Naftalin RJ, Siow RC. UVA irradiation increases ferrous iron release from human
skin fibroblast and endothelial cell ferritin: Consequences for cell senescence and aging. Free Radic
Biol Med. 2020; 155:49-57. doi: 10.1016/j.freeradbiomed.2020.04.024.
Fajuyigbe D, Douki T, van Dijk A, Sarkany RPE, Young AR. Dark cyclobutane pyrimidine dimers are
formed in the epidermis of Fitzpatrick skin types I/II and VI in vivo after exposure to solar-simulated
radiation. Pigment Cell Melanoma Res. 2021 May;34(3):575-584. doi: 10.1111/pcmr.12956.
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CM-HD 202237 Role of alternative splicing in cortical interneuron biology.
Co Supervisor 1A: Eugene Makeyev
Research School/ Division or CAG: Centre for Developmental Neurobiology, IoPPN
Email: eugene.makeyev@kcl.ac.uk
Website: Professor Eugene Makeyev PhD (kcl.ac.uk)
Co Supervisor 1B: Oscar Marín
Research School/ Division or CAG: Centre for Developmental Neurobiology, IoPPN
Email: oscar.marin@kcl.ac.uk
Website: Professor Oscar Marín PhD (kcl.ac.uk)
Project Description:
Brain function depends on development of multiple types of neurons characterised by distinctive
structure and physiology. How this diversity emerges from a smaller number of progenitor states is a
fascinating biological problem. Many genes can generate more than one RNA product through
alternative splicing, a process involving non-uniform use of exons and introns. The nervous system
expresses an especially large collection of alternative isoforms, but how this molecular
program facilitates the emergence and maintenance of individual neuronal identities remains poorly
understood. Student joining our team will test an exciting hypothesis that alternative
splicing underlies normal development and function of mammalian GABAergic interneurons,
a diverse group of cells providing inhibitory functions in cortical circuits. Briefly, we
will analyse single-cell gene expression data to uncover splicing regulation of synaptic vesicleassociated proteins in fast-spiking interneurons deregulated in schizophrenia and autism spectrum
disorders (rotation/year-1). To elucidate the underlying mechanisms, expression of specific splicing
events and splicing regulators shortlisted using bioinformatics will be modulated by CRISPR/Casbased and other gene editing technologies in interneurons generated from pluripotent stem cells in
vitro. The effect of these treatments will be assayed using reverse transcription-PCR, singlemolecule RNA FISH, immunofluorescence, and electrophysiology (years-1/2). Biomedical significance
of the most promising candidates will be examined in mouse brain using appropriate viral vectors,
CRISPR-Cas and/or classical knockouts followed by morphological, electrophysiological, and
behavioural analyses (years-3/4). The two supervisors have extensive expertise in bioinformatics,
biochemistry, neurobiology, and mouse genetics, which will provide an ideal training environment
and will ensure successful completion of PhD studies.
One representative publication from each co-supervisor:
Yap K, Xiao Y, Friedman BA, Je HS, and Makeyev EV (2016) Polarizing the neuron through sustained
co-expression of alternatively spliced isoforms. Cell Rep. 15, 1316-1328.
Mi D, Li Z, Lim L, Li M, Moissidis M, Yang Y, Gao T, Hu TX, Pratt T, Price DJ, Sestan N, and Marín O
(2018) Early emergence of cortical interneuron diversity in the mouse embryo. Science 360, 81-85.
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CM-HD 202238 The role of vitamin D in the regulation of immune responses via subcellular
compartment-specific gene expression modulation.
Co Supervisor 1A: Dr Rocio T Martinez-Nunez
Research School/ Division or CAG: School of Immunology and Microbial Sciences
Email: rocio.martinez_nunez@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/martinez-nunez-lab
Co Supervisor 1B: Catherine Hawrylowicz
Research School/ Division or CAG: School of Immunology and Microbial Sciences
Email: catherine.hawrylowicz@kcl.ac.uk
Website: Professor Catherine Hawrylowicz (kcl.ac.uk)
Project Description:
Asthma is the most common chronic inflammatory disease of the airways, characterised by chest
tightness, wheezing and variable airflow obstruction. The pathological mechanisms underlying
disease are complex, involving immune and structural cells such as airway epithelium. There is
strong evidence supporting that reduced levels of circulating vitamin D contribute to more severe
asthma1 , with vitamin D enhancing antioxidant responses and immunomodulation of bronchial
epithelium2 . Vitamin D is known as an immune transcriptional regulator3 .
Our data suggest a novel role for vitamin D in regulating also post-transcriptional gene expression.
mRNA transcriptional levels correlate poorly with those of corresponding proteins4 due to posttranscriptional processes (e.g. mRNA decay). Frac-seq5 allows investigating which mRNAs specifically
bind to polyribosomes, the cellular translational machinery. Fracseq can reveal novel functions in
‘typical transcriptional responses’ such as those of steroids (Rynne et al., in preparation), or
transcriptional vs translational signatures in asthma6 .
Our hypothesis is that vitamin D modulates genome-wide transcription and translation. To explore
this, we will implement:
- Aim 1 (year 1.5). Frac-seq of BECs (structural) and CD4 T (immune) cells exposed to vitamin D
(bioinformatics, molecular and cellular biology);
- Aim 2 (year 2). Investigate the role of novel modulators/biomarkers of vitamin D in asthma.
Candidates (Aim 1) will be explored in datasets and blood and airway samples from asthma patients
(bioinformatics, cellular biology);
- Aim 3 (year 3). Mechanistic understanding of novel vitamin D-dependent modulators. Candidates
will be depleted/overexpressed in cells to pinpoint their effects in cellular function (cellular and
molecular biology).
References
1. Pfeffer and Hawrylowicz, Chest, 2017.
2. Pfeffer et al., PLOS One, 2018.
3. Handel et al., BMC Med., 2013.
4. Gygi et al., Mol Cell Biol., 1999.
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5. Sterne-Weiler et al., Gen. Res., 2013.
6. Martinez-Nunez et al., The JI, 2018.
One representative publication from each co-supervisor:
Martinez-Nunez, R.T., Rupani, H., Platé, M., Niranjan, M., Chambers, R.C., Howarth P.H. &
SanchezElsner, T. Genome-Wide Posttranscriptional Dysregulation by MicroRNAs in Human Asthma
as Revealed by Frac-seq. J Immunol July 1, 2018, 201 (1) 251-263.
https://doi.org/10.4049/jimmunol.1701798
Dimeloe, S., Rice, L. V., Chen, H., Cheadle, C., Raynes, J., Pfeffer, P., Lavender, P., Richards, D. F.,
Nyon, M. P., Mcdonnell, J. M., Kemper, C., Gooptu, B. & Hawrylowicz, C. M., Vitamin D
(1,25(OH)2D3) induces α-1- antitrypsin synthesis by CD4+ T cells, which is required for 1,25(OH)2D3driven IL-10. May 2019, In: Journal of Steroid Biochemistry and Molecular Biology. 189, p. 1-9 ,
SBMB_2018_497. https://doi.org/10.1016/j.jsbmb.2019.01.014
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CM-HD 202239 What controls immune cell invasion in response to infection?
Co Supervisor 1A: Prof Peter McNaughton
Research School/ Division or CAG: School of Neuroscience, IoPPN, Wolfson CARD
Email: peter.mcnaughton@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/peter-mcnaughton
Co Supervisor 1B: Dr Jon Robbins
Research School/ Division or CAG: Wolfson CARD
Email: jonathan.robbins@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/jon-robbins
Project Description:
In recent work we have found that hydrogen peroxide is a potent chemoattractant that guides
immune cells towards invading pathogens, thus enabling these threats to be neutralised. Cytokines
are also potent chemoattractants, though they do so via a different pathway from H2O2. However,
when the body is overwhelmed by pathogens, as happens in serious cases of bacterial sepsis,
seasonal flu or Covid-19, invading immune cells release cytokines, causing a “cytokine storm”, and
promote the release of neutrophil extracellular traps (NETs), sticky secretions of DNA that cause
damage in high concentrations. How can these adverse events be prevented?
In recent work we have identified the antimalarial compound artemisinin as a potent blocker
of immune cell chemotaxis, of cytokine release and of NET release. We have a clinical trial currently
underway to determine whether artemisinin is useful therapy in Covid-19. The PhD project
aims to determine at a molecular level how artemisinin acts, and to find out more about how
artemisinin blocks immune cell chemotaxis, cytokine release and NET release both in vitro and in
vivo.
Techniques: imaging immune cell movement and intracellular calcium in vitro and in vivo;
measurement of cytokine and NET release in vitro and in vivo; patch clamp electrophysiology;
molecular biology.
Objectives:
Year 1 – mechanisms of immune cell chemotaxis, cytokine release and NET release in vitro.
Year 2 – immune cell motility, cytokine and NET release in vivo measured using ELISA and intravital
microscopy in vivo.
Years 3, 4 – realistic models of systemic sepsis and acute respiratory distress syndrome (a sepsis-like
syndrome in the lungs) triggered by viral and bacterial antigens in animal models. Therapeutic value
of artemisinin. Tie-up with clinical trials.
One representative publication from each co-supervisor:
Morad, HOJ, Luqman, S, Tan, CH, Swann, V and McNaughton, P.A. (2021) “TRPM2 ion channels steer
neutrophils towards a source of hydrogen peroxide” Scientific Reports 11: 9339.
Robbins J, Passmore GM, Abogadie FC, Reilly JM & Brown DA (2013) Effects of KCNQ2 gene
truncation on M-type Kv7 potassium currents. PLoS ONE 8(8): e71809.
doi:10.1371/journal.pone.0071809
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CM-HD 202240 Gene expression trade-offs in host viral-pathogen interaction
Co Supervisor 1A: Hannah Mischo
Research School/ Division or CAG: Infectious Diseases/SIMS/FOLSM
Email: Hannah.Mischo@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/mischo-lab
Co Supervisor 1B: Professor Rebecca Oakey
Research School/ Division or CAG: School of Basic and Medical Biosciences/FOLSM
Email: rebecca.oakey@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/epigenetics-group
Project Description:
Upon infection with Influenza A virus, human epithelial lung-cells engage in an intricate warfare to
contain the virus and prevent viral take-over of the cellular protein-production-machinery. The virus
cunningly, will interfere with cellular defence-strategies based on self/non-self-pattern-recognition in
the cytoplasm, but also prevent a systemic host-reaction by suppressing expression of newly induced
host defence-genes.
Specifically, the virus blocks host-protein-coding-gene transcript polyadenylation and transcription
termination. Non-polyadenylated, newly induced host-messenger RNA can neither be exported nor
translated. Concomitantly, cellular RNA polymerases are not terminated and instead continue
transcribing over large stretches of the genome. This uncontrolled transcription not only vastly spoils
cellular resources but also blocks access to downstream genes, greatly perturbs gene expression and
ultimately impedes on cell-survival.
As premature cell-death prevents sufficient virus-particle-production, both virus and host-cell are
interested in restricting the detrimental effects of uncontrolled RNA polymerase transcription. The
mechanistic basis of such polymerase-restriction is unknown and may involve protein-factors and
epigenetic chromatin modifications.
Although influenza A infection may elicit mechanisms unique to viral host-pathogen interactions,
perturbance of transcription termination also occurs during cellular differentiation, upon exposure to
different environmental stresses, and in diseased states including cancer.
By asking the following questions, mechanisms pertinent to many biological states will be uncovered:
1. What are the mechanisms that restrict uncontrolled RNA polymerase-transcription?
2. What happens to non-terminated transcripts?
3. Are nuclear and chromatin architecture shaped by epigenetic factors involved in the
host-pathogen interaction?
To answer these questions, we will employ molecular biology, Mass-spectrometry, CRISPR-mediated
genetics, transcriptomics, epigenomics and high-resolution microscopy.
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CM-HD 202241 Role of IL-1 family signalling in fungal disease.
Co Supervisor 1A: David Moyes
Research School/ Division or CAG: Faculty of Dentistry, Oral & Craniofacial Sciences
Email: david.moyes@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/david.moyes.html
Co Supervisor 1B: Magdalena B. Flak
Research School/ Division or CAG: Faculty of Dentistry, Oral & Craniofacial Sciences
Email: Magdalena.flak@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/magdalena-flak
Project Description:
Inflammatory IL-1 family signaling is a central feature of fungal infection, which potently
promotes IL-17 signalling and neutrophil recruitment. Recently, we discovered that the cytolytic
peptide toxin, candidalysin, is central to inducing epithelial IL-1 signaling and neutrophil/T cell
activation in oral, vaginal and brain infections with Candida albicans. IL-1 family members (IL-1a/b,
IL-36αβγ, IL-33) activate receptors (IL-1R, IL-36R, IL-33R (ST2)) via the common receptor, IL-1RAcP, to
enable signaling. It is now clear that IL-1 signaling induced by fungal pathogens can drive chronic
disease. This project will evaluate to importance of IL-1RAcP in fungal infection and whether IL1RAcP blockade may provide highly beneficial host outcomes.
Wild
type and IL-1RAcP knockout
mice
will
be
infected
with Candida and Aspergillus fungal pathogens, mucosally and systemically. Infection over time will
be monitored by assessing microbial burden, tissue invasion, weight loss and other standard clinical
outcomes/observations. The innate and adaptive immune response (cellular, humoral) will be
assessed to determine the importance of IL-1RAcP in protecting or driving susceptibility against these
fungal infections. Molecular (RNASeq, qPCR) and cellular (flow cytometry, Luminex) analysis of host
tissues will help determine protective or susceptible immune profiles. Finally, modulation of IL1RAcP will determine the therapeutic potential of targeting IL-1RAcP during disease.
This multidisciplinary project will combine infection, immunity, microbiology, molecular and cellular
analyses to reveal the role of IL-1RAcP during fungal disease, define new mechanisms in hostmicrobial responses, and may identify IL-1RAcP as a novel therapeutic target during infection.
One representative publication from each co-supervisor:
Moyes DL, Wilson D, Richardson JP, Tang SX, Wernecke J, Höfs S, Gratacap RL, Mogavero S, Robbins
J, Runglall M, Murciano C, Blagojevic M, Thavaraj S, Förster TM, Hebecker B, Kasper
L, Vizcay G, Iancu SI, Kichik N, Häder A, Kurzai O, Cota E, Bader O, Wheeler RT, Gutsmann T, Hube
B and Naglik JR (2016). Candidalysin is a fungal peptide toxin critical for mucosal
infection. Nature 532, 64-68.
Flak, MB, Koenis, DS, Sobrino, A, Smith, J, Pistorius, K, Palmas, F and Dalli, J (2020). GPR101 mediates
the pro-resolving actions of RvD5n-3 DPA in arthritis and infections. Journal of Clinical Investigation.
130, 1, p. 359-373

60

CM-HD 202242 Epithelial calcium and mitochondrial signalling in the response to fungal peptide
toxins.
Co Supervisor 1A: Julian Naglik
Research School/ Division or CAG: Centre for Host-Microbiome Interactions, FoDOCS
Email: julian.naglik@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/julian.naglik.html
Co Supervisor 1B: Guy Carpenter
Research School/ Division or CAG: Centre for Host-Microbiome Interactions, FoDOCS
Email: guy.carpenter@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/guy.carpenter.html
Project Description:
Epithelial cells are the first point of contact between the host and pathogenic microbes. During
mucosal infection, the fungal pathogen Candida albicans secretes candidalysin, a peptide toxin that
induces epithelial damage, calcium influx and mitochondrial dysfunction, which consequently
affect cellular metabolism, immune responses, and ultimately cell death. Currently, the mechanisms
by which candidalysin induces calcium influx and mitochondrial dysfunction is unknown. This project
aims to determine how candidalysin exerts its cellular effects via calcium and mitochondrial
signalling.
Year 1-2 in vitro studies will focus on using calcium channel inhibitors, RNA interference and CRISPR
deletion to identify which calcium channels drive calcium influx/signalling by
candidalysin. Mitochondrial activity will also be assessed using Seahorse analysis to determine
whether calcium influx/signalling is a key driver of mitochondrial dysregulation, or an independent
pathway induced by candidalysin. As candidalysin may also induce DNA release from mitochondria,
the role of the cGAS-STING pathway in downstream immune activation will also
be determined. Moreover, a potential relationship between calcium overload, mitochondrial
permeability transition and candidalysin-induced cell necrosis will be investigated. Utilisation
of candidalysin-deficient Candida strains will confirm the role of candidalysin in driving these cellular
responses. In Year 3, the importance of calcium signalling and mitochondrial
function in Candida infections will be confirmed in vivo using chemical
inhibitors and relevant knockout mouse models (Year 3).
This project combines molecular/cellular biology, mammalian/fungal biology, host-pathogen
interaction, immunology, and in vitro/in vivo infection models to determine how candidalysin drives
cellular effects through calcium and mitochondrial signalling.
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One representative publication from each co-supervisor:
Moyes DL, Wilson D, Richardson JP, Tang SX, Wernecke J, Höfs S, Gratacap RL, Mogavero S, Robbins
J, Runglall M, Murciano C, Blagojevic M, Thavaraj S, Förster TM, Hebecker B, Kasper
L, Vizcay G, Iancu SI, Kichik N, Häder A, Kurzai O, Cota E, Bader O, Wheeler RT, Gutsmann T, Hube B
and Naglik JR (2016). Candidalysin is a fungal peptide toxin critical for mucosal infection. Nature 532,
64-68.
Gardner A, So PW, Carpenter GH. 2020. Intraoral microbial metabolism and association with host
taste perception. Journal of Dental Research. 99(6):739-745
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CM-HD 202243 Developing a functional and phenotypic Single-Cell Atlas of Bone Marrow T cells in
Acute Myeloid Leukemia and Myelodisplastic Syndrome.
Co Supervisor 1A: Giorgio Napolitani
Research School/ Division or CAG: Cancer and Pharmaceutical Sciences
Email: giorgio.napolitani@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/giorgio.napolitani.html
Co Supervisor 1B: Farzin Farzaneh
Research School/ Division or CAG: Cancer and Pharmaceutical Sciences
Email: farzinn.farzaneh@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/farzin.farzaneh.html
Project Description:
Myelodysplastic Syndrome (MDS) is a progressive blood disorder that can lead to fatal anemia,
untreatable infections and in 30% of patients progresses to Acute Myeloid Leukemia (AML). Novel
immunotherapeutic treatments harnessingthe capacity of T cells to recognize and kill
tumour cellshaveimproved disease outcomes in several types of cancer, but have not benefited
patients with AML and MDS.Abetter understanding of the biology of T cells in the bone marrow of
these patients might help to define which T cell populations could be harnessed in immunotherapy,
and to identify novel therapeutic targets to enhance tumour specific T cell immunity in AML and MDS.
The goal of this project will be to create a Single-Cell Atlas of T cells in the bone marrow of patients
with MDS and AML. In year 1 the student will perform single-cell RNA sequencing analysis on T cells
isolated from the bone marrow of AML and MDS patients, and use computational approaches to
identify T cell populations expanded in patients bone marrow and transcriptional signatures
underpinning their heterogeneity. In year 2 the student will perform functional characterizations of
the subsets identified and define their capacity to recognize and kill leukaemia cells. Year 3 will be
dedicated to a Mass Cytometry analysis of a larger cohort of samples to correlate the frequency of the
T cell population characterized in year 1 and 2 with disease progression and treatment outcome. This
project will help to identify immune cell populations and therapeutic targets which could be harnessed
in novel immunotherapeutic treatments.
One representative publication from each co-supervisor:
Napolitani et al. -Clonal analysis of Salmonella-specific effector T cells reveals serovar-specific and
cross-reactive T cell responses
Nature Immunology, 2018
https://doi.org/10.1038/s41590-018-0133-z
Stambrook PJ, Maher J, Farzaneh F - Cancer immunotherapy: whence and whither
Molecular Cancer Research, 2017
https://doi.org/10.1158/1541-7786.MCR-16-0427
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CM-HD 202244 Calcium at the apex of antibacterial immune signalling: Structure and
mechanism of Ca2+/Calmodulin targeting by Shigella virulence factors.
Co Supervisor 1A: Charlotte Odendall
Research School/ Division or CAG: SIMS, Department of Infectious Diseases
Email: charlotte.odendall@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/charlotte-odendall
Co Supervisor 1B: Julien Bergeron
Research School/Division or CAG: Randall Centre for Cell and Molecular Biophysics
Email: Julien.bergeron@kcl.ac.uk
Website: www.bergeronlab.com
Project Description:
Shigella species are the causative agents of bacillary dysentery. Shigella colonise the intestine and
cause virulence using a type III secretion system (T3SS): a molecular syringe that injects toxins into
host cells. These weapons enable them to invade the epithelium, replicate within host cells and
manipulate innate and adaptive immunities. In particular, the toxins OspC1-3 interact with
Calmodulin (CaM). This protein is crucial for decoding Ca2+ signals in the cell, and is also
involved in innate immune signaling, although this role is poorly understood. This project aims to
unveil the roles of Ca2+ and CaM in immunity against invasive bacteria, and to characterize
how Shigella modulates CaM-dependent immune pathways.
We hypothesize that the Shigella OspC family of effectors inhibits CaM signalling, disarming host
defences.
We will:
Aim1: Study the biochemical interaction between OspC and CaM. We will determine the structure
of OspC effectors alone and in complex with CaM, and how the CaM structure might be affected
by OspC binding. (Year 1-2)
Aim2: Identify how this interaction prevents CaM from binding its targets and activating
downstream pathways. We will identify the importance of these pathways in the defence
against Shigella infection in vitro (Year 2-3).
Aim3: Determine how OspC effectors contribute to Shigella pathogenesis in mouse models
of Shigella infection. (Year 3).
The techniques involved will be:
• Molecular Biology and Microbiology (Aims1-3)
• Isothermal Titration Calorimetry (Aim 1)
• Cryo Electron Microscopy, NMR spectroscopy, X-ray crystallography (Aim 1)
• Tissue culture / Signalling assays/ CRISPR-Cas9-mediated gene editing (Aim 2)
• Flow cytometry and microscopy (Aim 2-3)
• In vivo models of bacterial infection (Aim 3)
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One representative publication from each co-supervisor:
Alphonse N, Wanford JJ, Voak AA, Gay J, Venkhaya S, Burroughs O, Mathew S, Lee T, Evans SL, Zhao
W, Frowde K, Alrehaili A, Dickenson RE, Munk M, Panina S, Mahmood IF, Llorian M, Stanifer ML,
Boulant S, Berchtold MW, Bergeron JRC, Wack A, Lesser CF, Odendall C. Cell. 2022 May 11:S00928674(22)00526-8.
Parker, AV., Mann, D., Tzokov, SB., Hwang, LC., Bergeron, JRC. The structure of the bacterial DNA
segregation ATPase filament reveals the conformational plasticity of ParA upon DNA binding. Nature
Communications 12(1):5166.
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CM-HD 202245 Understanding chromatin remodelling at the nuclear periphery.
Co Supervisor 1A: Professor Snezhana Oliferenko
Research School/ Division or CAG: Randall Centre for Cell and Molecular Biophysics
Email: snezhana.oliferenko@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/snezhana-oliferenko
Co Supervisor 1B: Dr Jeremy Carlton
Research School/Division or CAG: School of Cancer and Pharmaceutical Sciences
Email: jeremy.carlton@kcl.ac.uk
Website: https://www.kcl.ac.uk/lsm/research/divisions/cancer/research/groups/mtcd.aspx
Project Description:
Eukaryotic genomes are highly organized within membrane-bound nuclei. Most cell types tether
heterochromatin – a complex set of transcriptionally repressed chromatin domains – to a protein
meshwork occupying the inner nuclear membrane (INM). This tethering establishes proper spatial
organization of chromosomes within the nucleus and can promote silencing of tethered chromatin,
allowing high-level regulation of gene expression. Mutations in INM heterochromatin-interacting
proteins (e.g., MAN1, LBR) can manifest in human diseases known as nuclear envelopathies, and
heterochromatin dysfunction can increase cancer susceptibility. In spite of profound fundamental and
clinical interest, we know little about the molecular mechanisms underlying this sub-nuclear
chromatin domain organisation and the extent of its functional significance. Importantly, we do not
understand how patterns of chromatin organisation can be maintained throughout many cell
divisions, or how cells reorganize their chromatin-NE interactions during cell fate change. Working in
mammalian and yeast cell biology labs, you will answer these questions by building on our
observations in fission yeast, indicating that the membrane remodeller ESCRT-III/Vps4 may promote
the dynamic turnover of heterochromatin-NE attachments, through its interactions with the
evolutionarily conserved INM protein Lem2.
Y1. Developing tools to assess chromatin dynamics at the NE and to allow acute manipulation of
ESCRT-III/Vps4 function in human cells (molecular biology, biochemistry).
Y2. Probing the roles of INM proteins (including Lem2) and ESCRT-III/Vps4 in chromatin restructuring
at the nuclear periphery during cell division and differentiation (RNAi, CRISPR, advanced microscopy).
Y3-Y4. Obtaining mechanistic insights into the observed phenotypes (stable/knock-in cell line
generation, yeast genetics, cell fate studies).
One representative publication from each co-supervisor:
Pieper, G., Sprenger, S., Teis, D. and S. Oliferenko. 2020. ESCRT-III/Vps4 controls heterochromatinnuclear envelope attachments. Developmental Cell 53:27-41
Gatta AT, Olmos Y, Stoten CL, Chen Q, Rosenthal PB and Carlton JG* CDK1 controls CHMP7dependent nuclear envelope reformation. eLife (2021) 10:e59999
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CM-HD 202246 Mechanochemical control of cancer cell survival and invasion.
Co Supervisor 1A: Professor Maddy Parsons
Research School/ Division or CAG: Randall Centre/BMBS/FoLSM
Email: maddy.parsons@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/maddy-parsons
Co Supervisor 1B: Professor Tony Ng
Research School/Division or CAG: Comprehensive Cancer Centre/CPS/FoLSM
Email: tony.ng@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/tony-ng
Project Description:
Tumours are highly complex, heterogeneous tissues involving many cell types including tumour,
stromal and inflammatory cells, supported by the extracellular matrix (ECM), a 3D dynamic network
composed of fibrous proteins, glycoproteins and proteoglycans. In tumours, cells respond
to both biochemical and physical signals from the ECM. Increased stromal stiffness is a hallmark of
some cancers as is transformation of this stiffness into chemical signals through mechanotransduction via adhesion complexes that trigger specific intracellular signalling. The cytoskeleton
plays a critical role in mechano-transduction by linking cellular compartments, including the nucleus,
to force-sensing apparatus at the membrane. These cytoskeletal rearrangements can drive changes
in cancer cell proliferation, survival and invasion. Stiff ECM can also contribute to genetic
instability and can compromise DNA repair pathways. This project will use a combination of state-ofthe-art 3D in vitro mechanically-modulated cancer models coupled with advanced microscopy,
biochemical and molecular biology techniques to define the mechano-sensitive mechanisms that
regulate cell survival. The project goals are:
1. Using 3D mechanically-tuned models and high-resolution imaging to analyse nuclear
integrity and cytoskeletal dynamics. Quantify DNA damage response using FRET based
biosensors and reporters in live cells
2. Perform proteomics analysis to define mechanically-sensitive proteome. Follow-up
on targets to determine functional roles in nuclear integrity and DNA damage response
3. Using co-culture models, determine roles for mechano-responsive proteins in
regulating immune cell recruitment, interactions with tumour cells and subsequent cell
viability Validate targets in patient tissues with prior stiffness mapping data available to
correlate expression with mechanical environments in vivo
One representative publication from each co-supervisor:
K. Pfisterer et al., J Cell Biol 219, 2020.
V. Gomez et al., Sci Signal 13, 2020.
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CM-HD 202247 Designing differentiation therapy to defeat lymphoma.
Co Supervisor 1A: Dr Piers Patten
Research School/ Division or CAG: Comprehensive Cancer Centre
Email: piers.patten@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/piers.patten.html
Co Supervisor 1B: Dr Robbert Hoogeboom
Research School/Division or CAG: Comprehensive Cancer Centre
Email: robbert.hoogeboom@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/robbert-hoogeboom
Project Description:
Drugs that induce differentiation are established therapies for a limited number of malignancies,
including some haematological cancers. For example, differentiating agents such as retinoids/arsenic
have transformed management of APML (a myeloid neoplasm with very poor prognosis). Experience
in lymphoid malignancies is sparse, despite that tumour cells in a range of such neoplasms are
capable of both differentiation and developing into downstream effector cells. Transformation of
malignant cells by differentiation would allow novel therapeutic targeting through both intrinsic
(eg increased sensitivity to cell death) and extrinsic (eg expression of neoantigens as novel
(immuno)-therapeutic targets) means.
Building on our preliminary findings that Bruton Tyrosine Kinase inhibitors (BTKi, a drug class widely
used in low grade lymphoid neoplasms including Chronic Lymphocytic
Leukaemia, Waldenstrom’s Macroglobulinaemia and Mantle Cell Lymphoma) can induce a
differentiated phenotype in cell lines, this project will assess the mechanisms of this process to
ultimately develop new treatment approaches for these and related diseases.
Objectives and timelines:
Year 1: Determine drug-induced differentiation in primary tumour cells using in vitro culture
systems.
Year 2: Assessment of drug-induced differentiation in patients at various stages
of BTKi treatment utilising state of the art imaging techniques to deep phenotype liquid and lymph
node and bone marrow biopsies.
Year 3: In vivo modelling of rationally designed combination treatments utilising
established xenograft and transgenic animal models.
Skills obtained and output:
Cell biology, primary cell culture, multiplexed spatial imaging, analysis of big data, in vivo modelling.
It is expected the findings would inform future early phase trials.
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One representative publication from each co-supervisor:
Patten PE, Ferrer G, Chen SS, Simone R, Marsilio S, Yan XJ, et al. Chronic lymphocytic leukemia cells
diversify and differentiate in vivo via a nonclassical Th1-dependent, Bcl-6-deficient process. JCI
insight. 2016;1(4):e86288.
Hoogeboom R, Reinten RJ, Schot JJ, Guikema JE, Bende RJ, van Noesel CJ. In vitro induction of
antibody secretion of primary B-cell chronic lymphocytic leukaemia cells. Leukemia. 2015;29(1):2447
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CM-HD 202248 Targeting cholesterol metabolism to boost the human anti-tumour response.
Co Supervisor 1A: Esperanza Perucha
Research School/ Division or CAG: Immunology and Microbial Sciences / FOLSM
Email: esperanza.perucha@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/espe-perucha
Co Supervisor 1B: Shahram Kordasti
Research School/Division or CAG: School of Cancer and Pharmaceutical Studies
Email: shahram.kordasti@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/shahram-kordasti
Project Description:
Recent advances in immunotherapy, including checkpoint inhibition and chimeric antigen receptor T
cells (CAR-T), have revolutionised the landscape in cancer treatment. However, results are still
deficient in solid tumours, due to the ability of the tumour microenvironment (TME) to supress the
immune response and induce T-cell exhaustion. An important factor driving this immunosuppression
is immune metabolic maladaptations conditioned by TME. Most current lines of research focus on
the effect of the TME on T-cell mitochondria dysfunction and the use of glucose. Little is
known about the role cholesterol metabolism plays in the anti-tumour response or whether it can
be harnessed as a therapeutic target.
Our work has discovered that changes in cholesterol metabolism can switch the inflammatory
profile of T-cells with a great specificity. This project will focus on discovering whether manipulations
of cholesterol metabolism in T-cells can swift the exhausted phenotype towards a better antitumour immune response. These discoveries might pave the way for future translational
manipulations.
Our labs combine expertise in T-cell immunology and cancer biology, providing a great environment
for this project. You will develop and utilise skills in primary human cell culture, functional immune
and metabolic assays and molecular biology, becoming an expert in multicolour flow
cytometry, RNA-seq, molecular cloning and qPCR techniques.
The objectives for this PhD project are:
Y1. Manipulating cholesterol metabolism to modulate T-cell immune exhaustion in vitro.
Y2. Unravelling the molecular mechanism whereby cholesterol metabolism regulates T-cell
exhaustion.
Y3. Manipulation of cholesterol metabolism to boost the anti-tumour response in a CAR-T system.
One representative publication from each co-supervisor:
Perucha E et al. The cholesterol biosynthesis pathway regulates IL-10 expression in human Th1 cells.
Nat Commun. 2019 Jan 30;10(1):498. doi: 10.1038/s41467-019-08332-9.
Pellizzari G, Martinez O, et al. Immunotherapy using IgE or CAR T cells for cancers expressing
the tumor antigen SLC3A2. J Immunother Cancer. 2021 Jun;9(6):e002140. doi: 10.1136/jitc-2020002140. PMID: 34112739; PMCID: PMC8194339.
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CM-HD 202249 Investigating the functional effect of Inflammatory Bowel Disease mutations using
intestinal organoids.
Co Supervisor 1A: Natalie Prescott
Research School/ Division or CAG: Basic and Medical Bioscience
Email: Natalie.prescott@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/natalie-prescott
Co Supervisor 1B: Joana F Neves
Research School/Division or CAG: Centre for Host-Microbiome Interactions, FoDOCS
Email: joana.pereira_das_neves@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/neves-lab
For translational projects:
Name of Collaborating Clinician: Peter Irving
School/Division & CAG: 1. School of Immunology and Microbial Sciences
Email: peter.irving@kcl.ac.uk
Project Description:
Inflammatory bowel disease (IBD) is complex genetic disease, and we have now identified disease
causing variants at over 240 genes. Despite this, we only really understand the functions and the
disease relevance of a small number of these genes. Importantly, most of the IBD-associated genes
are involved in balancing the innate immune response in the gut mucosal epithelium. This epithelium
is a highly specialised collection of cells that is in constant interaction with the most diverse and
abundant collection of commensal microbes– the gut microbiome. The gut microbiome has been
shown to influence a wide range of human disease phenotypes such as cancer and autoimmune
disorders like IBD.

We have developed a human intestinal organoid system (“miniguts”)
– i.e. 3D cultures derived from human induced pluripotent stem cells (hIPSC), that mimic the intestinal
epithelium (Figure-1). We will use the organoids as a tool to probe the underlying molecular function
of IBD-associated genetic variations by studying their impact on intestinal epithelial-bacteria
interactions and on drug responses.
The successful student will acquire theoretical and practical skills in cell biology (generation of gut
organoids, flow cytometry, microscopy), functional genomics (RNAseq), molecular biology (RTPCR, CRISPR/Cas9) and bioinformatics.
Objectives:
• Year-1: Establishment
of hIPSC lines
with
IBD-associated genetic
variations. Derivation of intestinal organoids from these lines.
•

Year-2 & Year-3: Functional and transcriptomic characterization of the iPSC-derived
organoids harbouring IBD-associated genetic variations in various disease relevant
conditions (e.g. co-culture with IBD-associated bacterial metabolites and/or immune
cells, in the presence of biological drugs).
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•

Year-4: Statistical analyses and write up.

One representative publication from each co-supervisor:
Genome-wide association study implicates immune activation of multiple integrin genes in
inflammatory bowel disease. de Lange et al. Nature Genetics volume 49, pages 256–261
(2017) https://doi.org/10.1038/ng.3760
ILC1 drive intestinal epithelial and matrix remodelling. Jowett GM, Norman MDA, Yu TTL, Arévalo PR,
Hoogland D, Lust S, Read E, Hamrud E, Walters NJ, Niazi U, Chung MWH, Marciano D, Omer
OS, Zabinski T, Danovi D, Lord GM, Hilborn J, Evans ND, Dreiss C, Bozec L, Oommene OP, Lorenz C,
Silva RMP, Neves JF*, Gentleman E* Nature Materials 2021 20(2):250-259.
*co-senior & co-corresponding authors

72

CM-HD 202250 Applying deep learning to assess islet quality for transplantation.
Co Supervisor 1A: Dr Timothy Pullen
Research School/ Division or CAG: School of Life Course Sciences
Email: timothy.pullen@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/dr-timothy-pullen
Co Supervisor 1B: Dr Susan Cox
Research School/Division or CAG: Randall Centre for Cell and Molecular Biophysics
Email: susan.cox@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/susan-cox
Project Description:
Islet transplantation is among the best treatments for type 1 diabetes, but the scarce donor
islets can be wasted because current techniques are poor at assessing the quality of islets
for transplantation. This project aims to combine microscopy and deep learning to reliably assess
islet quality in a non-invasive, high-throughput manner.
This project will involve tissue culturing mouse and human islets then performing functional studies
(eg. insulin secretion assays) and a range of imaging techniques (eg. phase contrast & fluorescence
microscopy). Wet-lab experiments will be performed in the Department of Diabetes (Dr Pullen),
providing expertise and training in islet biology and imaging.
Image analysis and deep learning training will be based in the Randall Centre (Dr Cox). Initial work
will focus on using fluorescence images to create a network which can infer protein distribution
without labelling. This will then inform the training of the network to discriminate between
outcomes for islet cells based on phase contrast images.
Objectives:
Year 1 – initial study on mouse islets +/- cytokine treatment to predict insulin secretory
capacity from imaging data. Training in python and pytorch.
Year 2 – acquiring main training, testing and validation datasets of images and functional assays
from islets with a range of phenotypic variation. Construct an analysis pipeline to link information
from fluorescence microscopy images to phase contrast images.
Year 3 – Experiment with data augmentation approaches. Construct network to discriminate
between phase contrast images according to the islet quality.
Alternative aims: quantify islet volume and purity by standard image analysis.
One representative publication from each co-supervisor:
Salem V et al. Leader β-cells coordinate Ca2+ dynamics across pancreatic islets in vivo. Nat Metab.
2019;1(6):615-629. doi: 10.1038/s42255-019-0075-2
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Marsh RJ, Pfisterer K, Bennett P, Hirvonen LM, Gautel M, Jones GE, Cox S. Artifact-free high-density
localization microscopy analysis. Nat Methods. 2018;15(9):689-692. doi: 10.1038/s41592-018-00725
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CM-HD 202252 Investigating the relationship between replication timing, chromatin architecture
and transcription in the mammalian germline.
Co Supervisor 1A: Mahesh Sangrithi
Research School/ Division or CAG: Centre for Stem Cells and Regenerative Medicine
Email: Mahesh.sangrithi@kcl.ac.uk
Website: https://www.kcl.ac.uk/lsm/research/divisions/gmm/departments/stemcells/about-us-andsocial-media
Co Supervisor 1B: Fiona Watt
Research School/Division or CAG: Centre for Stem Cells & Regenerative Medicine
Email: Fiona.watt@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/fiona-watt
Project Description:
X inactivation occurs early during development in female embryos, ensuring the transcriptional
silencing of one of two X chromosomes in somatic cells. Once established, this silenced state is clonally
inherited through subsequent cell divisions. The inactive X (Xi) is heterochromatinized and replicates
late in S-phase. The germline however is different – germ cells re-express pluripotency genes and
undergo genome-wide reprogramming - including DNA demethylation, erasure of parental
imprints and removal of histone marks. Distinctly, female germ cells undergo X chromosome
reactivation (XCR). Chromosome homologs generally replicate highly synchronously with few
exceptions, thus the delayed replication of the Xi in somatic cells is an extreme instance of replication
asynchrony.
This
PhD
explores the relationship
between DNA replication, chromatin
structure and transcription during the course of germline development and XCR. Specifically the
candidate will test if replication asynchrony exists between homologs in early germ cells, and
conversely if relative synchrony is a requirement for germ cell progression in females. Because germ
cell XCR is developmentally regulated, we will explore if replication timing and gene expression are
temporally
co-regulated. A
combination
of mouse
genetics (e.g. F1-mice; skewed X
inactivation), incorporation of selective germ cell reporters and high-throughput sequencing
technology will enable the candidate to evidence these basic questions.
Year 1-2 – mouse developmental genetics; microdissection skills; learn critical techniques
bulk Repli-seq; Hi-C and ATAC-seq). Data exploration
Year 2-3 – single cell repli-seq of germ and somatic cells (controls)
Year 3-4 – explore activating / repressive histone marks associated with transcription
Year 4 – complete data analysis; write-up

(I.e.

One representative publication from each co-supervisor:
Sangrithi et al., 2017, Developmental Cell 40, 289–301
Reynolds et al.,Science371, eaba6500 (2021)
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CM-HD 202253 The Role of Extracellular Vesicles in Modulating the Immune Response in
Inflammatory Bowel Disease.
Co Supervisor 1A: Anna Schurich
Research School/ Division or CAG: Department of Infectious Diseases
Email: anna.schurich@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/anna-schurich
Co Supervisor 1B: Peter Irving
Research School/Division or CAG: Peter Gorer Dept of Immunology
Email: Peter.irving@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/en/persons/peter-irving(41e040ee-1d60-4088-b0f6f1bfcc1cdcc8).html
Project Description:
Inflammatory bowel disease (IBD), comprising Crohn’s disease and ulcerative colitis affects
approximately ¼ million people in the UK and its incidence is increasing. Our understanding of
why IBD develops in specific individuals and how the inflammation is maintained or regulated is
limited. Whilst we have increasing therapeutic options our ability to predict who will respond to
which type of treatment is also extremely poor and represents a great unmet need.
Extracellular vesicles (EV) play an important role in regulating immune responses. They can carry
selective cargo, such as enzymes, metabolites and nucleic acids to convey signals to and alter the
behaviour of recipient cells. EV circulate through the body, offering the opportunity to
study responses by immune cells without the need for tissue samples.
Anna Schurich is an expert in human T-cell biology and Peter Irving is a leading IBD consultant. As a
PhD student you will gain in depth understanding of IBD pathology and human immunology. You
will learn how to culture, stimulate and assess primary human cells and receive training in advanced
flowcytometry, ImageStream and confocal microscopy. You will have access to pre-existing samples
and a large cohort of patients. In the first year you will profile EV in IBD patients,
using gut biopsies for comparison. In the second phase you will look at how patient-derived EV
modulate effector T-cells and in the third phase investigate the influence of immunosuppressive
treatment on EV-producing cells. This is a highly translational study, which has the potential to
uncover clinically relevant biomarkers.
Further Reading: https://doi.org/10.3389/fimmu.2021.566299
One representative publication from each co-supervisor:
Schurich, A., Pallett, L.J., Jajhhay, D., Wijngaarden, J., Otano, I., Gill, U.S., Hansi, N., Kennedy, P.T.,
Nastouli, E., Glison, R., et al. (2016). Distinct Metabolic Requirements of Exhausted and Functional
Virus-Specific CD8 T Cells in the Same Host. In Cell Reports.
Luber RP, O'Neill R, Singh S, Sharma E, Cunningham G, Honap S, Meade S, Ray S, Anderson
SH, Mawdsley J, Sanderson JD, Samaan MA, Arkir Z, Irving PM (2021). An observational study of
switching infliximab biosimilar: no adverse impact on inflammatory bowel disease control or drug
levels with first or second switch. In Aliment Pharmacol Therapy.
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CM-HD 202254 Regulation of the junctional epithelium stem cell niche: a new stem cell population
in the mouth.
Co Supervisor 1A: Abigail Tucker
Research School/ Division or CAG: Centre for Craniofacial and Regenerative Biology (FoDOCS)
Email: Abigail.tucker@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/abigail-tucker
Co Supervisor 1B: Emily Lu
Research School/Division or CAG: Centre for Host- Microbiome Interactions (FoDOCS)
Email: emily.lu@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/emily-lu
Project Description:
The junctional epithelium (JE) is an important group of epithelial cells that sit between the tooth and
the oral mucosa. At the base of the JE is a putative epithelial stem cell niche that replenishes the
junctional epithelium with a high rate of turnover. The region is defined by the expression of Wntresponding cells, which are able to maintain the whole JE. In disease, such as periodontal disease, the
JE can be damaged and regresses, breaking the connection between the tooth and surrounding gums.
The regression of the JE in periodontal disease is linked to the subsequent loss of bone around the
tooth, ultimately leading to tooth loss. If the JE stem cell niche could be stimulated in periodontal
disease, the regression of the JE could be reversed, providing a novel regenerative therapy for
periodontal disease. For this we need to understand how the JE stem cell niche is regulated.
What signals and cell populations maintain the JE stem cell niche?
What happens to the stem cell niche in periodontal disease?
Can we rescue the regression of the JE in periodontal disease?
To address these questions we will use a range of transgenic mouse models, allowing us to address
the molecular signals that control the JE, combined with mouse periodontal disease models.
Skills training: The student will be trained in molecular biology techniques, mouse transgenics, laser
capture microdissection, bioinformatics (RNAseq), and imaging, and immersed in clinically relevant
problems. Critical thinking, presentation and writing skills will be taught.
One representative publication from each co-supervisor:
Thompson, H. Tucker , A.S. (2013). Dual origin of the epithelium of the middle ear. Science 339,
1453-1456.
Lu, E. M. C., Hobbs, C., Dyer, C., Ghuman, M. & Hughes, F. J., Dec 2020, In: Journal of Periodontal
Research. 55, 6, p. 859-867 9
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CM-HD 202255 Characterising the role of AKT kinase function in SREBP2-regulated cholesterol
homeostasis.
Co Supervisor 1A: Igor Vivanco
Research School/ Division or CAG: FoLSM/SCPS/IPS
Email: igor.vivanco@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/igor-vivanco
Co Supervisor 1B: Claire Wells
Research School/Division or CAG: FoLSM/SCPS/CCC
Email: claire.wells@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/invasion-and-metastasis-research-group
Project Description:
AKT is a serine/threonine kinase that regulates a number of important cellular processes including
growth, metabolism, and survival. It is commonly activated in human cancer, and consequently, it
has been actively pursued as a therapeutic target with multiple inhibitors currently undergoing
clinical testing. Although AKT has been implicated in the regulation of cholesterol metabolism, the
molecular details of this regulation remain incompletely understood. This PhD project
will investigate the role of AKT in modulating the function of SREBP2, a
master transcriptional regulator of cholesterol homeostasis in cells. Preliminary data from the
Vivanco lab show that AKT phosphorylates SCAP, a chaperone protein required
for SREBP2 activation. The project has 3 main aims 1) to identify the relevant AKT phosphorylation
sites on SCAP; 2) to assess the impact of mutation of these sites on SCAP chaperoning function and
SREBP2 activation/ function, and 3) to assess the relevance of AKT-driven phosphorylation of SCAP
on the response of cancer cells to AKT kinase inhibitors alone or in combination with cholesterol
modulating drugs (e.g. statins), and on cellular metabolism (this last part could extend into year 4).
Through this project, the student will acquire important skills in cell biology (e.g. various advanced
microscopy techniques) cancer pharmacology (e.g. assessment of drug response, pharmacodynamic
and pharmacokinetic measurements), and cellular metabolism (e.g. assessment of cholesterol levels,
and changes in metabolic intermediates using magnetic resonance spectroscopy and/or mass
spectrometry (collaboration with Alexei Vazquez, Beatson Cancer Institute). The student will be able
to attend Vivanco/Wells Lab meetings and journals clubs.
One representative publication from each co-supervisor:
Kostaras E, Kaserer T, Lazaro G, Heuss SF, Hussain A, Casado P, Hayes A, Yandim C, Palaskas N, Yu Y,
Schwartz B, Raynaud F, Chung YL, Cutillas PR & Vivanco I. A systematic molecular and pharmacologic
evaluation of AKT inhibitors reveals new insight into their biological activity. Br J Cancer. doi:
10.1038/s41416- 020-0889-4 (2020).
Mario De Piano, Valeria Manuelli, Giorgia Zadra, Jonathan Otte, Per-Henrik D. Edqvist,
Fredrik Pontén, Salpie Nowinski, Athanasios Niaouris, Anita Grigoriadis, Massimo Loda, Mieke Van
Hemelrijck and Claire M. Wells (2020). Lipogenic signaling modulates prostate cancer cell adhesion
and migration via modification of Rho GTPases. Oncogene 39:3666–3679 doi.org/10.1038/s41388020-1243-2
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CM-HD 202256 Enabling RNA Therapy in Inflammatory Bowel Disease via Biogenic Nanoparticles.
Co Supervisor 1A: Dr Driton Vllasaliu
Research School/ Division or CAG: Institute of Pharmaceutical Science
Email: Driton.vllasaliu@kcl.ac.uk
Website: https://kclpure.kcl.ac.uk/portal/driton.vllasaliu.html
Co Supervisor 1B: Maya Thanou
Research School/Division or CAG: Institute of Pharmaceutical Science
Email: maya.thanou@kcl.ac.uk
Website: https://www.kcl.ac.uk/people/dr-maya-thanou
Project Description:
Inflammatory bowel disease (IBD) is a chronic, progressive condition with increasing global
prevalence. RNA therapy holds significant potential in IBD but relies upon successful delivery
to affected cells via nanoparticles. Key barrier preventing realisation of RNA therapy in IBD is the lack
of effective delivery systems.
Exosomes are cell-produced nano-vesicles, functioning as cell communication shuttles. Bovine milk
exosomes (BMEs) possess remarkable ability to cross the intestinal epithelium and
could be ideal RNA delivery systems for IBD. However, poor loading of RNA and poor gut
stability hinder their application. We have solved these challenges by engineering exosomeliposome hybrids (hybridosomes) capable of RNA delivery to/across intestinal epithelium. This
project will generate such novel biogenic nanoparticles as safe and inexpensive
systems enabling oral RNA delivery in IBD.
Objectives
Year12: Exosome isolation&characterisation. Fabrication&characterisation of hybridosomes (fluorescently
-labelled), loaded with model RNA (luciferase mRNA or TNFα siRNA). In vitro assessment of toxicity,
cell uptake, transport, transfection in differentiated intestinal Caco-2 cells and intestinal epithelial
organoids (IEOs).
Year2: In vitro testing of therapeutic potential in IBD model (inflamed Caco-2/macrophage coculture) and IEOs from IBD patients.
Year3: In vivo testing of RNA delivery. Mice administered fluorescentlylabelled hybridosomes carrying mRNA-Luc to colon; tissues harvested and analysed for fluorescence
and luciferase.
Year3.5: Thesis writing.
Training
Inter-disciplinary skills gained: physico-chemical characterisation of nanoparticles,
biological assays (cell/organoid culture, bioassays), imaging. Student will work in a vibrant
environment with state-of-the-art facilities. Training needs regularly reviewed (min.10 days/year
training activities). They will participate in journal/writing clubs, seminars, public
engagement, conferences and science commercialisation training.
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One representative publication from each co-supervisor:
Cow Milk and Intestinal Epithelial Cell-derived Extracellular Vesicles as Systems for Enhancing Oral
Drug Delivery. Carboline G., Mantaj, J., Ferrari E. & Vllasaliu D., Pharmaceutics 2020, 12:226.
Image-guided thermosensitive liposomes for focused ultrasound enhanced co-delivery of
carboplatin and SN-38 against triple negative breast cancer in mice. Cressey, P., Amrahli, M., So, P.
W., Gedroyc, W., Wright, M. & Thanou, M., Biomaterials 2021, 271.

80

CM-HD 202257 Autoimmune Biomarkers: linking pathological mechanism for OX40-OX40L to
cellular targeting for therapy.
Co Supervisor 1A: Prof Timothy Vyse
Research School/ Division or CAG: Department of Medical and Molecular Genetics
Email: timothy.vyse@kcl.ac.uk
Website: Professor Tim Vyse (kcl.ac.uk)
Co Supervisor 1B: Dr Deborah Cunninghame Graham
Research School/Division or CAG: Department of Medical and Molecular Genetics
Email: deborah.cunninghame-graham@kcl.ac.uk
Website: Dr Deborah Cunninghame Graham (kcl.ac.uk)
Project Description:
Background: The OX40-OX40L co-stimulatory signal is a pivotal checkpoint within the immune
system. These two molecules, expressed on lymphocytes, are both genetic risk factors for multiple
autoimmune diseases, including Systemic Lupus Erythematosus (SLE). The risk alleles at both loci are
cis-eQTLs correlated with increased expression of their cis-gene. This project will test two
hypotheses: 1) increased levels of the soluble protein in the serum of SLE patients is correlated with
disease flare 2) blocking the OX40-OX40L using an OX40:Fc fusion protein will reverse the
transcriptomic and proteomic changes from co-stimulation.

Techniques and skills:
The student will acquire expertise in serum analysis of protein biomarkers using state-of-the-art VPlex proteomic assays; FACS analysis; transcriptomics; interaction with patients and collation of
patient clinical data.

Objectives:
Year 1&2: Establish whether levels of solubleOX40 and solubleOX40L can predict a disease flare,
using serum collected from lupus patients over 24 months
Year 2&3: Following co-culture of purified OX40+ and OX40L+ immune cell types, determine which
pair of immune cells creates the strongest OX40-OX40L signal and shows the greatest perturbation in
transcriptional and proteomic profiles
Year 3: Determine the efficacy of an OX40:Fc fusion
OX40L costimulatory signal in co-cultures of immune cells.

protein to

block

the OX40-

81

One representative publication from each co-supervisor:
Cortini A, Ellinghaus U, Malik TH, Cunninghame Graham DS, Botto M, Vyse TJ. (2017). B cell OX40L
supports T follicular helper cell development and contributes to SLE pathogenesis. Ann Rheum
Dis. 76: 2095-2103.
Manku H, Langefeld CD, Guerra SG, Malik TH, Alarcon-Riquelme M, Anaya JM, Bae SC, Boackle SA,
Brown EE, Criswell LA, Freedman BI, Gaffney PM, Gregersen PA, Guthridge JM, Han SH, Harley JB,
Jacob CO, James JA, Kamen DL, Kaufman KM, Kelly JA, Martin J, Merrill JT, Moser KL, Niewold TB, Park
SY, Pons-Estel BA, Sawalha AH, Scofield RH, Shen N, Stevens AM, Sun C, Gilkeson GS, Edberg JC,
Kimberly RP, Nath SK, Tsao BP, Vyse TJ. (2013). Trans-ancestral studies fine map the SLE-susceptibility
locus TNFSF4. PLoS Genet. 9(7): e1003554.
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CM-HD 202258 Project title: Pathogenic mast cells in chronic inflammatory diseases.
Co Supervisor 1A: Dr. Grzegorz Woszczek
Research School/ Division or CAG: School of Immunology & Microbial Sciences
Email: grzegorz.woszczek@kcl.ac.uk
Website: https://www.kcl.ac.uk/research/woszczek-lab
Co Supervisor 1B: Prof. Stephen Till
Research School/Division or CAG: School of Immunology & Microbial Sciences
Email: stephen.till@@kcl.ac.uk
Website: Professor Stephen Till (kcl.ac.uk)
For translational projects:
Name of Collaborating Clinician: Prof. Claire Hopkins
School/Division & CAG: Consultant ENT Surgeon at Guy’s Hospital
Email: Claire.Hopkins@gstt.nhs.uk
Project Description:
Mast cells (MC) play an important role in pathogenesis of Type-2 mediated respiratory diseases such
as asthma and chronic rhinosinusitis with nasal polyps (CRSwNP). We studied immune cells obtained
from nasal polyps and found increased percentages of MC expressing IL-17RB (receptor for IL-25),
identifying a potentially novel MC subpopulation. Our aim is to determine functional mechanisms of
IL-17RB+ MC contribution to the pathogenesis of Type-2 respiratory diseases. The project will allow
us for the first time to quantitatively and qualitatively determine subpopulations of human airway
MCs and determine their role in inflammatory Type-2 responses.
Year 1
The student will use experimental techniques for analysis of human MC lines and primary
MCs isolated
from
polyp
tissues,
including
tissue
digestion,
cell
culture and
flow cytometry. Subpopulations will be quantified, phenotyped and cell sorted for further analysis.
Year 2
As data on human MC heterogeneity are very limited the student will use an unbiased approach to
evaluate airway MC heterogeneity at the single cell transcriptomic and chromatin levels in nasal
polyps, followed by functional analysis of identified subpopulations.
Year 3
MCs are activated in CRSwNP by the local environment, including IL-25 and IL-33. To test this
hypothesis, the student will first study cell responses to cytokines in human MC cell line,
LAD2, overexpressing IL-17RB, followed by functional analysis of selected subpopulations of primary
MCs using a range of molecular and cellular biology techniques such as RT-PCR, lentiviral delivery
system, Western blotting, flow cytometry, intracellular calcium signalling, cell degranulation and
chemotaxis.
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One representative publication from each co-supervisor:
Xia J, Abdu S, Maguire TJA, Hopkins C, Till SJ, Woszczek G. Prostaglandin D2 receptors in human mast
cells. Allergy. 2020 Jun;75(6):1477-1480.
Lam EP, Kariyawasam HH, Rana BM, Durham SR, McKenzie AN, Powell N, Orban N, Lennartz-Walker
M, Hopkins C, Ying S, Rimmer J, Lund VJ, Cousins DJ, Till SJ. IL-25/IL-33-responsive TH2 cells
characterize nasal polyps with a default TH17 signature in nasal mucosa. J Allergy Clin Immunol. 2016
May;137(5):1514-24.
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