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BIOMEDICAL RESEARCH CENTRE
Translational Clinical Research PhD Studentships 2013

Application Instructions
1.

Download a copy of the Application Form.

2.

Save your completed application as a single Word document attachment. Name
your Word document using your first name and surname, eg John Smith.doc

3.

Send your application by e-mail to the BRC Management team at
th
BRCStudentship@gosh.nhs.uk no later than 5pm on 9 January 2013.

4.

Separately, you should arrange for your two/three referees to complete a
Reference Form to accompany your application.

5.

Please send a copy of the form to your referees or ask your referees to download
the Reference Form from the ICH website. They will need to send the reference
by email to BRCStudentship@gosh.nhs.uk no later than 9th January 2013.

6.

Please note that if you apply without following the guidelines given above, your
application will not be considered.
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Frequently Asked Questions

What is a PhD studentship?
Research studentships enable graduates with good honours degrees to undertake a
training programme under the guidance of named supervisors.
The student will complete a three year research project which includes training in
research methods, scientific communication and other personal skills, designed to lead to
the submission of a doctoral thesis and the subsequent award of a PhD.
All students will be registered to University College London (UCL) for their degree, and
will be based at UCL Institute of Child Health. As such, they will be expected to participate
in departmental activities, such as seminar programmes, etc.
Successful candidates for a studentship will receive an annual stipend for the duration of
their three year research project. Stipend amounts are reviewed periodically to take into
account inflation, cost of living, etc. For example, the stipend for the 2013 GOSH / UCL
BRC PhD studentships is £15,740 for the first year and with annual increases thereafter.

Why should I apply for a GOSH / UCL BRC PhD studentship?
GOSH and ICH combine to provide a stimulating research environment and a
comprehensive programme of support for graduate students.
This scheme will be for talented graduate students committed to undertaking translational
biomedical research focussed on the clinical impact of patients at Great Ormond Street
Hospital and worldwide. The NIHR BRC scheme funds patient-focused early phase
translational clinical research (commonly referred to as experimental medicine), the aim of
which is to pull basic scientific discoveries into clinical research, and through to benefits
for patients and the NHS.
Together with its partner, Great Ormond Street Hospital for Children NHS Trust, ICH
contains the largest concentration of research expertise in the scientific basis of child
health in Europe. GOSH and ICH have long been at the forefront of paediatric medical
research and GOSH / UCL BRC aims to build on this by undertaking experimental
medicine research in across four research themes; The Molecular Basis of Childhood
Diseases; Diagnostics and Imaging in Childhood Diseases; Novel Biological Therapies for
Translation in Childhood Diseases; and Gene, Stem and Cellular Therapies. Further
information on the objectives of GOSH / UCL BRC and the remit of each of the four
research themes can be found on the GOSH website at http://www.gosh.nhs.uk/researchand-innovation/biomedical-research-centre-brc/

What is the eligibility criteria?
Applications are invited from recent graduates or final year undergraduates who hold or
expect to gain a first/upper second class honours degree or equivalent from any
recognised university worldwide.
How do I apply for a studentship?
1. Download a copy of the application form from the UCL Institute of Child Health website.
http://www.ucl.ac.uk/ich/education-ich/phdprog/phdstudentships/currentphdstudentships
2. Save your completed application as a single Word document attachment. Name your
Word document using your first name and surname, eg John Smith.doc
3.Send your application by e-mail to the BRC Management team at
th
BRCStudentship@gosh.nhs.uk no later than 5pm on 9 January 2013.
4. Separately, you should arrange for your two/three referees to complete a reference
form
to
accompany your
application.
This
can
be
found
at
http://www.ucl.ac.uk/ich/education-ich/phdprog/phdstudentships/currentphdstudentships Please send a copy of the form to your
referees or ask your referees to download the Reference Form from the ICH website.
They will need to send the reference by email to BRCStudentship@gosh.nhs.uk no later
than 9th January 2013.
.

Please note that if you apply without following the guidelines given above, your application
will not be considered.
How much is the stipend?
Successful candidates for a studentship will receive an annual stipend for the duration of
their three year research project. Stipend amounts are reviewed periodically to take into
account inflation, cost of living, etc. For example, the stipend for the 2013 GOSH / UCL
BRC PhD studentships is £15,740 for the first year and with annual increases thereafter.
Can students from outside the UK apply?
No nationality restrictions apply. Overseas students have previously been accepted into
the programme. This PhD Programme will fully fund UK/EU students. Non-UK/EU
students receive the normal stipend, and the UK/EU component of their fees is paid, but
they must pay the extra overseas fees themselves (the current difference for 2012/13 is
£15,050 per year and there is normally a 4 per cent increase on fees each year).
Furthermore, all candidates who are selected for the Programme must be interviewed,
and we unfortunately have no money to pay for overseas students to come to interview.
I have a lower second degree but I am now doing an MSc. Is this equivalent to an
upper second?
Assuming you passed your MSc, you could be eligible to hold a PhD studentship. Please
be aware that previously, nobody with such a background has been successful when
applying to previous ICH PhD programmes.
Do I need to have chosen my project from the portfolio, prior to interview?
No. The best candidates will be selected and offered studentships and we will then
arrange for you to come back to ICH and visit potential supervisors/labs before you make
a final decision. However, if only one or two projects would be of interest to you because
of your specialist background, please say so in the Research and Career Aspirations
section of the application form.
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Molecular Basis of Childhood Disease
1. Molecular mechanisms of asthma: Hedgehog signalling in epithelial/lymphoid
cross-talk
(Tessa Crompton)
Project Aim
The purpose of this study is to translate our basic research findings on Hedgehog (Hh)
signalling in mouse asthma to the human system, in order to increase understanding of the
molecular mechanisms of childhood asthma, and to improve treatments for this disease.
Asthma, is a common chronic disease of childhood, and represents a major economic and
health burden in Western society, with over 1.1 million children in the UK currently treated for
asthma, and ~30 children per year in the UK dying of asthma. Asthma is an immunemediated allergic disease predominantly involving T-helper 2 (Th2) immunity. Therapy tends
to involve steroids, which have significant side effects, and some patients develop
dependency or are steroid-resistant. Therefore, new asthma treatments are urgently needed,
including strategies to specifically target Th2 responses and to modulate the lunglymphocyte interactions driving disease. The purpose of this study is to investigate the
molecular cross-talk between lung epithelium and T-cells in asthmatic lungs, and to test the
hypothesis that Hh signalling in the lung drives and exacerbates asthma. A deeper
understanding of the molecular mechanisms of disease induction and resolution will inform
development of new therapies, and specifically the possibility of using Hh pathway inhibitors
to treat severe asthma.
Plan of Investigation

In order to test the hypothesis that secretion of Hh proteins by human lung signals to Tcells and directs their differentiation to the Th2 lineage, thus driving asthma, we will
undertake the following objectives.

We will test the hypothesis that expression of Hh proteins is upregulated in asthmatic
human lung, and that T-cells in asthmatic lung are responding to these signals.

We will test the hypothesis that Hh proteins are highly expressed in the lung as it grows
and forms in infancy and childhood, and that this expression may in part account for the
high prevalence of asthma in childhood.

We will test if Hh-treatment biases human CD4+ T-cell differentiation to Th2.

We will test if increased Hh signalling to immune cells (in the absence of full Hh
pathway induction in cilia-bearing cells and subsequent negative feedback) accounts for
the high incidence of asthma in Bardet-Biedel syndrome (BBS).
Clinical Relevance
This project will apply our expertise in the basic science of T-cell differentiation to the clinical
setting of childhood asthma, both in the general population, and in BBS. Therefore, we will
be working directly at the interface between basic and clinical science.

2. Identifying the mechanism of vanadium IV-induced cytotoxicity in neuroblastoma
cells
(Andrew Stoker)
Project Aim
We aim to identify novel gene and protein targets in neuroblastoma (NB) cells that could be
exploited therapeutically. The targets of interest are effectors of cytotoxic, vanadium-based
chemicals in NB cells. We will define how vanadium-based chemicals alter the expression
and function of these effectors and how these effectors regulate NB cell survival and cell
death. This will provide better understanding of tumour cell survival control, identifying
targets that could be exploited pharmacologically.

Plan of Investigation
We hypothesise that the cytotoxic capacity of BMOV is dependent upon the induction of
novel, downstream transcriptional and biochemical changes in NB cells, which in turn either
block critical survival-promoting pathways, or directly induce cell death. We aim to identify
and characterise these downstream effectors, allowing us to formulate new pharmacological
approaches for this disease.







They will extract mRNA from BMOV-treated NB cells and controls, and perform a
microarray analysis of the transcriptional changes that occur early during the induction
phase of cell death.
They will carry out bioinformatics analysis and extract a panel of candidate genes that
show significant up or downregulation during the cell treatment, and fit these genes into
known signalling pathways using network analysis software.
Changes in candidate gene expression during BMOV treatment will be validated using
QPCR and immunoblotting.
The cellular and biochemical functions of a small set of top candidate genes will then be
investigated using molecular genetic approaches. In particular we will seek to drive their
up/downregulation in cells, inducing cytotoxicity and confirming their potential as
surrogates for BMOV.
The expression profiles of candidate genes will also be determined both in primary NB
tumours samples and in the developmental context of the sympathoadrenal lineage in
mouse and human embryos.

Clinical Relevance
In order to develop novel therapeutic approaches for neuroblastoma treatment, research into
the basic control of tumour cell survival must continue to be tested in culture models. By
determining how BMOV triggers cell death in NB cell lines, we will provide potential targets
for future drug development. The objective of this research is to identify novel genes and
proteins in neuroblastoma tumours that are critical for the aberrant survival of the tumour
cells. This will provide better understanding of growth and survival controls in neuroblastoma
cells and at the same time pinpoint new genes and proteins that could be directly targeted
pharmacologically, hopefully leading to new or improved therapies.

3. Discovering new genetic causes of inflammatory disease and arthritis in children
(Paul Brogan/Nigel Klein)
Project Aim
Great Ormond Street Hospital comes into contact with children with severe genetic fever
syndromes who present with severe fevers and inflammation affecting virtually any organ in
the body from very early on in life, many below the age of 1. Some of these children will die
of the disease if left untreated. The aims of this study are to identify responsible genetic
mutations for undefined familial autoinflammatory diseases and to further characterise the
phenotype of the mutation on the patients’ cells and in vitro cell culture models.

Plan of Investigation
Based on our experience, the first 18 months will identify the mutated gene(s), although it is
possible that candidate genes may be identified well before this time point; the second half of
the Ph.D. studentship will study the functional impact of these mutations on the immune
system. It is likely that the student will focus on one of the two families studied in the first half
of the project, although if time permits it may be possible to perform functional studies in both
families dependent on the findings.
We have established several systems to achieve this, including knockdown and transfection
experiments in cell lines in vitro (including HeLa and B cell knockdown and transfection
experiments) examining basal and stimulated cytokine production assessed at the mRNA
and protein level, since excessive pro-inflammatory cytokine production is central to the
pathogenesis of most autoinflammatory diseases. Having established the functional basis of
these conditions, the student will use silencing RNA to knockdown the expression of the
gene of interest and/or synthetic inhibitors of downstream signalling molecules to explore the
potential therapeutic benefit of blocking the pathological cytokine signals in vitro.

Clinical Relevance
Using basic science, we anticipate that the findings of this project will be rapidly translated
into diagnostic tests for these families and for children with similar diseases, and could lead
to novel therapeutic approaches based on the findings of the functional studies, as has been
the case in previous studies of this nature (3;5-10).

4. Somatic mosaicism and new gene discovery in NLRP3 mutation-negative CAPS
patients
(Paul Brogan/Nigel Klein)
Project Aim
Cryopyrin associated periodic syndromes (CAPS) comprise a spectrum of periodic fever
disorders, consisting of 3 overlapping syndromes of increasing disease severity: familial cold
autoinflammatory syndrome (FCAS), Muckle-Wells Syndrome (MWS), and Chronic Infantile
Neurologic Cutaneous Articular syndrome (CINCA), also known as Neonatal Onset
Multisystem Inflammatory Disease (NOMID). The latter is the most severe form, exhibiting
continuous disease activity with neonatal onset of fever, urticarial rash, dysmorphic features,
deforming arthropathy, chronic meningitis, papilloedema, hearing loss and growth and
mental retardation.
Most CAPS patients are heterozygous for germline mutations in the NLRP3, indeed to date
the only identified cause of CAPS has been variants of NLRP3. More than 80 different
disease causing mutations have been identified, mostly clustered in NLRP3 exon 3, but also
described in exons 4 and 6 (2,3,4), and are either “de novo” or transmitted in an autosomal
dominant manner. The aims of this study will be to investigate the relative contribution of
somatic mosaicism for NLRP3 mutations versus the possibility of entirely novel genes
causing CAPS in “mutation negative” CAPS patients at GOSH and the National Amyloidosis
Centre (NAC).

Plan of Investigation
A preliminary study of six GOSH and three NAC patients with mutation negative CAPS, that
will take two main lines of investigation. The first will attempt to identify somatic mosaicism
as the cause of their disease. In parallel the second line of investigation will attempt to
identify novel candidate genes using whole exome sequencing of DNA extracted from whole
blood. Functional analysis of any new mutations found will be performed, most likely in
subsequently funded studies since these are often complex and require setting up new
assays to perform them. The nature of these studies will ultimately be determined by the
novel sequence variants identified and potential pathways involved.

Clinical Relevance
The timely diagnosis of NLRP3 somatic mosaicism can increase the rate of genetic
diagnosis of CAPS to 80% or higher, and novel genetic mutations could account for the
remainder. If new causative genes for CAPS emerge from this research, this discovery
would be a completely novel breakthrough, and would impact on other children with mutation
negative CAPS elsewhere in the world.
Findings from this study could also protect these children from having their expensive
therapy withdrawn, a significant concern given the current economic climate and changes to
the NHS. Furthermore, with this research we will try to ascertain the best methodology to
approach cases of clinically diagnosed CAPS who are NLRP3 wild-type through
conventional screening methods, and to establish it at ICH/GOSH, making screening for
somatic mosaicism and other new mutations routinely available for future patients referred to
the clinical service.

5. The role of ARNT2 and related proteins in hypothalamo-pituitary disease in humans
(Mehul Dattani)
Project Aim
The aim of this proposal is to further our understanding of human conditions affecting the
hypothalamo-pituitary axis, with particular focus on the hypothalamus. We have recently
identified mutations in the gene encoding the aryl hydrocarbon receptor nuclear translocator
2 (ARNT2) in a family showing a highly unusual phenotype displaying several features of
hypothalamic insufficiency including cortisol deficiency, central hypothyroidism, abnormal
growth in conjunction with obesity, and central diabetes insipidus. Arnt2 is involved in
xenobiotic metabolism, circadian rhythm, response to hypoxia, and CNS growth and
differentiation. To our knowledge, this represents the first mutation in a human gene leading
to a complete failure of the neuroendocrine hypothalamus. However, the mechanisms
underlying these phenotypic features are not very well understood and it remains to be
established whether mutations in ARNT2 or related proteins involved in the same pathway
during normal development are mutated in our cohort of patients suffering from
hypopituitarism.

Plan of Investigation






Screen our large and unique cohort of patients with hypothalamo-pituitary disease for
mutations in the gene encoding the transcription factor ARNT2 and related genes
including OTP, SIM1, SIM2 and BRN2, which participate with ARNT2 in the
development of the neuroendocrine hypothalamus in animal models.
Study the expression patterns of OTP, SIM1, BRN2 and SIM2 in relation to that of
ARNT2 in human embryos using the Developmental Biology Human Resource (HDBR)
based at ICH.
Perform conditional targeted mutagenesis of ARNT2 in the hypothalamus and pituitary
and to determine the mechanisms by which mutations in ARNT2 lead to a phenotype.

Clinical Relevance
We hope that as a result of these studies, a further proportion of our patients will have an
explanation underlying the phenotypes present. Given the heterogeneity of the phenotypes,
which often include diabetes insipidus and obesity in a large proportion of the patients with
hypopituitarism, it is highly likely that defects in hypothalamic development may underlie
these phenotypes. The pathophysiology of these and other associated features may also be
elucidated, such as the CAKUT identified in patients with ARNT2 mutations. Genetic
counselling of patients will also be facilitated.

6. The role of lymphocyte crosstalk in autoimmune myositis
(Lucy Wedderburn / Karin Nistala)
Project Aim
The purpose of the proposed investigation is to explore mechanisms for immunological
abnormalities in Juvenile Dermatomyositis (JDM), to correlate these to clinical disease
course and to identify new therapeutic targets in the pathways found to be implicated.
1. Is frequency and function of Breg in JDM patients abnormal and if so
does B cell regulatory and effector balance correlate with disease expression in childhood
myositis?
2. Are IL-17 producing T cells raised in JDM and if so, do B cells from JDM patients promote
the expansion of Th17 cells?
3. Is Blk signalling altered in T and B cells from patients with active JDM?
Plan of Investigation











Absolute number of B cells in specific subsets will be assessed in PBMC from JDM
patients prior to treatment, and healthy age-matched controls. B cell cytokine production
will also be assessed; directly ex vivo and following stimulation with anti-CD40.
Cytokines will be detected by intracellular staining (TNFc, IL-6, IL-10, IFNy) together
with B cell surface markers by flow cytometry. In parallel the student will measure actual
serum cytokine levels.
The expansion of Th17 cells in active JDM observed in pilot data needs to be
confirmed; the student will also define all IL-17 producing populations including c3T
cells, yã T cells and NK cells.
B cells sorted by magnetic beads from JDM PBMC will be co-cultured with autologous
memory and naïve CD4+ T cells. T cell expansion and cytokine expression will be
assessed by flow cytometry using CFSE and cytokine staining. Transwell and antibody
blocking experiments will be used to test the role of contact dependent /independent
signals.
The PhD the student will have the opportunity to use a murine model of myositis, which
will provide them with the opportunity to learn in vivo work, and to test mechanistically
the role of both effector and regulatory B cell subsets in modulating myositis as well as
Th17 effects.
If Blk genetic association with myositis is confirmed by fine mapping studies (on-going),
and our ex vivo studies confirm a role for B cells in the generation of IL-17 producing T
cells, then the student will be ideally placed to investigate the role of Blk signalling in
JDM.
He/she will test downstream effects of Blk activation in B cells from active JDM patients
vs controls, after ligation of surface Ig.

Clinical Relevance
There is an emerging therapeutic armamentum targeting B cells (anti-CD20, Rituxmab) and
T cell cytokines such as IL-17 (Ustekinumab) in autoimmune disorders. By examining
effector/regulatory B cell balance and how it impacts on IL-17 secreting cells, data from this
PhD will provide a more rational scientific basis for the use of lymphocyte and cytokine
targeted therapy in JDM. It is likely that results from this proposal will offer direct patient
benefit as clinical trials (of Bayesian design) are currently being planned for novel therapies
in JDM.

7. Investigating the pathogenesis of JAK-1 immunodeficiency
(Siobhan Burns/Adrian Thrasher)
Project Aim
We have recently identified a novel immunodeficiency associated with a loss of function
mutation of Janus Associated Kinase 1 (JAK1). The purpose of this project is to determine
how JAK-1 deficiency leads to impaired function of immune cells in humans.
Plan of investigation


To generate of JAK1 deficient and mutant cell lines.



To examine the relative importance of JAK 1 for signalling through Type I, Type II and
IFN cytokine receptors.



To investigate the importance of JAK1 in myeloid cell function.



To investigate the importance of JAK1 in anti-viral protection.

Clinical Relevance
This project has arisen from the identification of a novel gene defect causing human
immunodeficiency and susceptibility to mycobacterial disease. The project utilises a basic
science approach to understand the functional relevance of the mutation and aims to
generate results that will feed back to the clinic: informing our understanding of disease
pathogenesis, facilitating identification of other patients with JAK1 deficiency and informing
patient care.

8. How does the CHARGE syndrome gene CHD7 control cardiac stem and progenitor
cell contributions to normal heart development?
(Peter Scambler / Phil Stanier)
Project Aim
To assess the action of CHD7 on embryonic cardiac enhancer elements and gene
expression during cardiac morphogenesis.

Plan of investigation


Identification of Enhancers Regulated by CHD7 During heart Development.



Functional analysis of CHD7 gene regulation.

Clinical Relevance
A long term, potential benefit is to use cells capable of forming different structures during
repair or regeneration strategies. This is because the use of cellular treatments of events
like heart attacks may involve instructing cells to recapitulate what happens in development.
Conversely, isolation and expansion of cells to be used in such therapies may rely on
reprogramming one cell type into another, a process that requires alteration of expression
in a manner similar to that controlled by CHD7. This is termed direct reprogramming, and
can be effected via viral vectors.

9. Regulation of Autophagy-Inflammasome crosstalk by the Wiskott-Aldrich Syndrome
protein-cytoskeleton axis
(Adrian Thrasher / Mona Bajaj-Elliott)
Project Aim
To test the hypothesis that in innate dendritic cells and macrophages, Wiskott-Aldrich
Syndrome protein (WASp)-mediated cytoskeletal rearrangements provide a conduit for
crosstalk between the autophagy machinery and the Inflammasome complex.

Plan of investigation


To elucidate the role of WASp in macrophage and DC-mediated starvation and
microbial-mediated autophagy.



To elucidate molecular mechanism(s) responsible for the aberrant NALP3-mediated
inflammasome activation observed during WASp deficiency.



To determine how WASp-cytoskeleton axis may fine-tune crosstalk between the
autophagy process and the Inflammasome?

Clinical Relevance
Protein platforms such as the ‘Inflammasome’ and the ‘Autophagy’ machinery are so integral
to cell homeostasis that mutations in these systems inadvertently results in disease. Defects
in the inflammasome and autophagy function are implicated in a variety of auto-inflammatory
and autoimmune diseases, ranging from Mediterranean Fever syndrome, Inflammatory
Bowel Disease, Diabetes and Multiple Sclerosis. Patients born with defects of the immune
system, such as the Wiskott Aldrich Syndrome, are susceptible to recurrent infections and
exhibit severe inflammatory manifestations. Here, we suggest for the first time that WiskottAldrich syndrome patients exhibit dysregulation in inflammasome function. Using WAS as a
model, we aim to gain better understanding of why the autophagy machinery in WAS
patients is unable to keep a check on the inflammatory capacity of the inflammasome.
Importantly, our findings may help to improve current and advance future therapeutic
intervention for patients with defects not only in the immune system but in other organspecific inflammatory/autoimmune conditions.

Gene, Stem and Cellular Therapies for Childhood Diseases
10. Gene therapy for HIV
(Waseem Qasim / Greg Towers)

Project Aim
We have generated human mimics of naturally occurring TRIM-Cyclophilin restriction factors
and are investigating if these could be of therapeutic benefit in patients with HIV-1 infection.
Such restriction factors have proven effective during non-human primate evolution, arising
naturally on at least two separate occasions- in both Old and New World monkeys,
retrotransposition of the HIV-1 binding factor cyclophilin A (CypA) into the TRIM5 gene locus
has resulted in the production of novel fusion proteins that are powerful inhibitors of HIV-1.
The project aims to (i) Investigate promoter systems capable of mediating regulated
TRIMCypA expression in T cells (ii) Develop strategies for site specific integration of
TRIMCypA within the TRIM5 locus and (iii) Characterise the effects of TRIMCypA expression
on endogenous TRIM expression and T cell function.

Plan of investigation




Regulating vector mediated TRIMCypA gene expression.
Targeting the TRIM5Cyp insertion to the endogenous TRIM5 locus.
Characterising TRIMCypA modified immune cells.

Clinical Relevance
The project will help to develop new treatments against HIV-1 infection. There are over 400
children in London with HIV infection, and as they get older, newer forms of treatment are
needed. This student will join an existing program of work relating to T cell gene therapies,
with a specific focus on HIV. The project will provide research training in molecular biology,
virology and immunology techniques and has direct translational implications.

11. Gene therapy with anti-GD2 chimeric antigen receptor gene-modified autologous
gamma/delta T cells for paediatric neuroblastoma.
(Kenth Gustafsson / John Anderson)
Project Aim
We propose to investigate the use of V9V62 cells as effector cells for GD2-CAR (chimeric
antigen receptors) based T cell adoptive transfer. we will make use of four receptors (already
generated with codon optimisation and full humanization) containing the anti-GD2 single
chain variable fragment (scFv) and CD3~ lined or not the CD28 costimulatory domain and/or
to OX40.

Plan of investigation
Optimization of the transduction of purified healthy donor yãT cells.
Evaluation of cytotoxicity to GD2-positive tumour cell lines in vitro.

Functional studies in vitro: Assessment of the release of IL-2 and IFN-y cytokines, and
granzyme B and perforin cytolytic granules by effector T cells following their co-culture with
paired antigen positive and negative target cells.
Evaluation of in vivo efficacy and safety of adoptive transfer of CAR-transduced yãT cells in
neuroblastoma tumour-bearing xenograft models following infusion of CAR expressing
human yãT cells.
Clinical Relevance
This project is intended to translate our recent work into clinical applications by combining
work in two areas. CAR constructs have been made already and are being developed for
clinical use. In another area of work we have discovered novel aspects of yãT cells that
strongly suggest that these would be suitable targets for CAR gene therapy resulting in
presentation of tumour cell antigens to other T-cells in addition to their enhanced tumour cell
direct killing effect as a result of CAR expression. Neuroblastoma has a particularly poor
prognosis compared to many other forms of childhood cancer and so would benefit from
novel forms of immunotherapies in combination with available therapeutic options.

12. O-Acetyl GD2-targeted immunotherapy for neuroblastoma and related
malignancies
(John Anderson / Karin Straathof)
Project Aim
Neuroblastoma is the commonest solid childhood cancer outside of the brain. Despite
intensive combination treatment regimens the majority of children with high-risk disease
cannot be cured. Therefore, there is a pressing need to develop new treatment strategies.
Immunotherapy with monoclonal antibodies (mAbs) specific for neuroblastoma surface
molecule ganglioside GD2 has shown improvement in patient survival. However, GD2antibody treatment is associated with side effects including severe pain and neurological
symptoms due to low level expression of GD2 on healthy tissue. Recently, an embryonic
form of GD2 named O-acetyl GD2 (OAcGD2) has been shown to have a highly tumourspecific expression pattern on neuroblastoma and other GD2-positive tumours without
presence on normal nervous tissues. We propose to validate OAcGD2 as tumour target
antigen and develop OAcGD2-specific therapeutics for improved targeted immunotherapy for
neuroblastoma.
1. To characterize the expression of OAcGD2 on neuroblastoma tumours, related tumours
and normal neurological tissue.
2. To characterize OAcGD2-specific binding and function of existing and newly generated
monoclonal antibodies.
3. To generate and evaluate the function of a chimeric antigen receptor based on an
OAcGD2-specific mAb.
Plan of investigation


Characterisation of OAcGD2 in normal tissue, Neuroblastoma and related tumours.



Generation and functional testing of OAcGD2-specific antibodies.



Generation and functional testing of OAcGD2-CAR

Clinical Relevance
Despite highly intensive treatment, a significant proportion of Neuroblastoma patients
succumb to their disease Moreover, current treatment due to its intensity and limited capacity
to selectively target tumour tissue causes significant side effects both during treatment as
well as in the longer term. This highlights the pressing need to develop new treatment
strategies that will improve the number of patients that can be cured and reduce short and
long term toxicity effects. The aim of this project is to develop new therapeutic agents to
increase the number of patients cured without additional toxicity. We build on the promise of
using antibody-based treatment strategy for neuroblastoma. We address the toxicity related
to current target antigen ganglioside GD2 and aim to validate its embryonic form O-acetyl
GD2 as optimal target for immunotherapy. We will develop OAcGD2 specific antibodies and
evaluate their potential either in their own right or as a chimeric antigen receptor. We hope
that this research will provide a new effective treatment without side effects limiting its
dosage and use. Moreover, we will explore if these new therapeutics will not only benefit
neuroblastoma patients but may also be applicable to other childhood tumours expressing
OAcGD2 including paediatric bone and brain tumours.

13. Gene modified bone marrow stem cells therapy for inherited skin diseases
(Wei-Li Di / Waseem Qasim)
Project Aim
This studentship will build on our progress in the development of novel therapeutic strategies
)
for the treatment of inherited skin diseases . In this project, we will focus on the debilitating
skin disease recessive dystrophic epidermolysis bullosa (RDEB), an inherited blistering skin
disorder caused by defective expression of COl7A1. The student will investigate the
feasibility of systemic cell therapy based on gene modified autologous marrow derived cells
for the treatment of the skin disease.

Plan of investigation


Development of Lentiviral gene transfer system.



Assessment of gene modified (mensenchymal stem cells) MSC in epidermis-like cells in
3D culture.



In vivo human-murine chimaeric skin grafting model.



Evaluation of therapeutic efficacy in (haematopoietic stem cells) HSCs and MSCs
obtained from RDEB patients.

Clinical Relevance
If pre-clinical studies are successful, we have the necessary expertise and infrastructure to
initiate phase I clinical trials of gene based therapy for RDEB.

14. Bioengineering approaches for the repair of congenital craniofacial malformations
with patient-derived somatic stem cells
(Patrizia Ferretti)
Project Aim
To harness the plasticity of autologous paediatric human adipose tissue-derived stem cells
(hADSCs) and use them to construct bioscaffolds consisting of different tissue types for
more effective craniofacial reconstruction in children with congenital abnormalities.

Plan of investigation


Learn basic techniques (e.g. cell culture, differentiation protocols, microscopy,
histological analysis, immunohistochemistry, TUNEL protein and RNA analysis);
develop and test new decelluarisation protocols and composite scaffolds.



Manipulation of hADSC to induce epithelial phenotypes. Comparison of decellularised
composite scaffolds with nanoscaffolds. Test additional nanoscaffolds if appropriate



Select most promising scaffolds for the different hADSC-derived tissue types alone or in
combination (e.g. cartilage alone, cartilage with epithelial lining) and test in the CAMgraft model.

Clinical Relevance
This study will increase our understanding of the plasticity of hADSC and their value for
autologous cell therapy in craniofacial reconstruction in children with congenital craniofacial
abnormalities. Crucially it will determine which of the two proposed approaches for
bioscaffold construction (scaffolds based on "reconstructed" decellularised tissue and
nanoscaffolds) can better support formation of hADSC-derived cartilage and bone, and
would be more suitable for scaling up to move from the bench to the bed-side. Therefore,
findings from this study will be relevant to the management of craniofacial abnormalities.

15. Collection, characterization, banking and reprogramming of human amniotic fluid
stem cell lines for use in novel clinical stem cell therapies
(Paolo De Coppi / Anna David)
Project Aim
The purpose of this proposal of investigation is to isolate and grow human amniotic fluid
stem (hAFS) cells under Good Manufacturing Practice (GMP) conditions to create a bank of
AFS cells for potential use in fetal and neonatal therapies. Amniotic fluid stem cells are
broadly multipotent adult stem cells that hold great promise in the field of regenerative
medicine. Because of their unique characteristics we believe that it could be advantageous
to bank hAFS cells during pregnancy or at birth. They could thus be used to create
personalized autogenic or allogenic cell therapies that could be translated into clinical use. In
addition, we aim to generate induced pluripotent stem (iPS) cells from hAFS cells for using in
regenerative medicine, pharmaceutical screening, and in disease modeling.

Plan of investigation






Preparation of amendments of the protocol, information and consent form sheets (to
show to the parents) for the permission to bank hAFS cells and Ethical Committees
approval.
Develop and optimize the procedures by focusing on collection (in closed systems),
transport, selection, expansion, cryopreservation and thawing of hAFS cells following
specific GMP. Test and validation of the GMP process.
Characterization of hAFS cells to check their quality and stem cells potential with
specific markers.
Collection of different hAFS cell lines for banking in GMP.
hAFS cell reprogramming to iPS cells for diagnosis and preclinical application. Setting
up the protocol that guarantees the maximum efficiency, viability and safe of iPS
colonies.

Clinical Relevance
This project aims to collect and bank human AFS cells under GMP conditions to be released
for use in pre-clinical and translational clinical research. This will provide also the opportunity
to better investigate AFS cell populations and characteristics for potential use in fetal and
neonatal therapies. Furthermore, iPS cells developed from AFS cell samples with congenital
diseased will be studied. This could lead to the identification of new biomarkers or behaviour
of pathologies, with the potential development of new therapeutic strategies.

16. Systemic in vivo ADA gene delivery using AAV based vectors and gene editing
strategies
(Bobby Gaspar)
Project Aim
1) Development of optimised rAAV vectors carrying the ADA gene for expression in muscle
and liver
We will optimise vectors for expression of human ADA cDNA (hADA) in liver through codon
optimisation. Constraints on the size of minigene which can be packaged in AAV particles
means that heterologous or shortened natural promoter elements must be used for gene
expression. For initial studies we will utilise the vector designs developed by Dr Nathwani
(UCL) for the successful FIX studies and which has hepatic tropism. For liver transduction
studies, ADA expression will initially be assayed by western blot analysis of hADA and by the
measurement of ADA activity in transduced and untransduced hepatoma cells (in
collaboration with Dr. Lynette Fairbanks, Guy’s Hospital) and also by development of
quantitative ADA metabolite analysis by tandem mass spectrometry (in collaboration with Dr
Kevin Mills at ICH). The specificity of the virus will be tested in non-hepatic cell lines.
2) Generation of TALE nucleases for correction of ADA gene defects
Our initial strategy will be to design TALE nucleases that carry sequences homologous to
regions of intron 1. This would allow use to introduce at this site a human cDNA that consists
of exons 2-12. By incorporation of the appropriate splice acceptor sequences, splicing will
result in a full length ADA cDNA. The appropriate design will be tested in cell lines by
electroporation of the nuclease and the corrective gene sequence. We can also test this in
fibroblast lines generated from ADA deficient patients. This will allow us not only to test the
specificity of integration by molecular analysis but also the ability of correction to functionally
restore ADA enzyme activity. To correct t cells or B cells which are more difficult to
transduce, we will integrase deficient (non-integrating) lentiviral vectors which can deliver the
nuclease and corrective gene sequence to the nucleus but do not themselves integrate (due
to the presence of a mutation in the lentiviral integrase gene).
In a similar strategy we will also generate a nuclease and corrective gene sequence specific
for the Q3X mutation.
Using these strategies we will attempt to take forward gene therapy for ADA SCID from an
integrating viral based ex vivo approach to a systemic delivery approach that may allow
specific editing of the ADA gene.
Clinical Relevance
Although previous somatic gene therapy trials for ADA-SCID by viral mediated transduction
of haematopoietic cells have been unsuccessful, the systemic delivery strategy and gene
editing strategies we propose may have greater relevance for correction of the disease
phenotype and may be more widely acceptable in the future. We anticipate that the
successful data from the studies outlined below, will be readily translated into proof of
principle studies in animal models and future human studies.

17. Cell therapy for congenital retinal dystrophy
(Jane Sowden)
Project Aim
Transplantation of rod and cone photoreceptor cells represents a promising therapeutic
approach for congenital retinal dystrophies. We have recently demonstrated that rod
precursor cell transplantation in mice restores rod-mediated vision and we have also shown
that cone transplantation is feasible.
This project aims to:
(1) Identify stage-specific biomarkers for CRX-expressing cone and rod precursors
generated from human pluripotent cells;
(2) Develop a human retinal explant system for evaluating the transplant potential of
photoreceptor precursors.
These pre-clinical investigations will contribute to the development of protocols for future
clinical trials of cell-based therapies to restore functional photoreceptors in children with
congenital retinal dystrophies.

Plan of investigation
1. Generation and analysis of human CRX-expressing photoreceptor precursors from iPS
cells (Years 1-2)
2. Pre-clinical evaluation of the transplantation competence of human photoreceptor
precursors (Year 3)

Clinical Relevance
This research project aims to isolate and evaluate human cell populations from induced
pluripotent stem (iPS) cells for cell transplantation therapy. The objective of the study is to
identify biomarkers that label human precursors cells at the same stages of development as
we have identified as defining the transplantation competent precursor cell populations in the
mouse. The new study proposed here will benefit from our existing expertise and will allow
the development of an organotypic human retinal explant system to evaluate the properties
of human precursor cells, and overcome some of the potential limitations of using animal
models for pre-clinical investigations. Answering the questions posed in this study advances
the pre-clinical knowledge required for the development of photoreceptor transplantation as
a therapy for retinal dystrophy.

18. Improving the treatment for Fabry disease: developing gene therapy and
identifying biochemical mechanisms responsible for disease progression
(Steven Howe / Simon Heales)
Project Aim
Fabry disease is a metabolic disorder arising from a deficiency of the lysosomal enzyme,
alpha galactosidase A (a-gal A). It is diagnosed in childhood after cascade screening of
affected family providing the opportunity for early intervention. Current treatments are
suboptimal and the biochemical mechanism for disease is not fully understood. Alternative
treatments need to be developed using existing knowledge and further analyses performed
to better understand the disease, to improve therapy and provide better instruments to
measure clinical efficacy.

Plan of investigation







To design a codon-optimised GLA gene and clone it into suitable viral vectors.
Test vectors for efficacy of gene delivery and expression in vitro.
Measure correction obtained and test scale up for clinical application
Document biochemical consequences a-gal A deficiency, in particular at the level of
cellular energy metabolism and mitochondrial function.
Identify potential novel biomarkers that may be used to inform diagnostic screening and
treatment monitoring.
Assess the efficacy of gene transfer to “correct” changes in parameters identified

Clinical Relevance
This project would contribute to the development of a novel therapy for Fabry disease, a
common lysosomal storage disorder. Current treatments do not effectively treat all aspects
of the disease and novel alternatives are required. Gene therapy has the potential to
alleviate symptoms that are not controlled by current enzyme replacement therapy (ERT)
and provide a solution to declining function that can be observed with this treatment. ERT
requires bi-weekly intravenous injections whereas gene therapy could possibly provide longterm correction of the disease from a single application. Gene therapy for lysosomal storage
diseases has the potential to improve the patients’ quality of life beyond that provided by
current drug treatments

Novel Therapies for Childhood Diseases
19. Studying micro RNAs as biomarkers for diagnosis and novel therapeutic targets in
muscular disorders
(Francesco Muntoni / Jenny Morgan)

Project Aim
In this project we will conduct a comprehensive miRNA profiling in muscle tissue and
biological fluids, such as serum or urine, from different types of muscular dystrophies (MD) in
order to gain detailed understanding of the miRNA pathways involved in pathogenic process
and the utilization of the dysregulated miRNAs as non-invasive biomarkers.
Plan of investigation


Patient material and RNA isolation from muscle samples and serum/urine.



Small RNA sample preparation.



Bioinformatics analysis.



Validation of new and candidate biomarkers miRNA.



The functional relevance of the selected differentially expressed miRNAs will be
investigated in cultured human myoblasts.

Clinical Relevance
The project aims to further understand the additional element of regulation of muscle
function mediated by miRNAs in different types of muscular dystrophies and to discover
miRNAs that can be utilised as non-invasive biomarkers for monitoring disease progression.
The discovery of dysregulated miRNAs in different MD will also help to identify candidate
miRNAs as potential therapeutic targets for future clinical applications.

20. Usher syndrome – towards therapy
(Maria Bitner-Glindzicz)
Project Aim
Investigate antisense therapies for treatment of Usher syndrome mutations.

Plan of investigation



Identify further patients with splice mutations amenable to manipulation by antisense
therapy.



Design a ‘genomic capture’ method and examine RNA transcripts from patients with
monoallelic mutation.



Verify the effect of novel intronic mutations on splicing by RNA analysis of nasal
transcripts.



Determine whether aberrant spliceforms can be reverted to wild-type transcripts by the
addition of antisense oligonucleotides (AONs).

Clinical Relevance
It will be a ‘proof-of-principle’ study of a novel therapy for Usher syndrome using a
‘personalised medicine approach’. As yet there is no treatment for the retinal degeneration in
this condition. Usher genes are often large and gene therapy poses significant technical
problems. This offers a potentially more straightforward therapeutic approach and will benefit
from local expertise using similar methods in neuromuscular diseases.
Other Improvements in outcomes are:

More complete molecular diagnosis through a CPA accredited laboratory, which will
include complete custom capture of Usher genes to include intronic as well as usual
exonic regions.

Better quality of information available to family and health professionals regarding
diagnosis.

Facilitation of Cochlear Implant and audiological care planning based upon accurate
diagnosis.

21. Targeting phosphorylation of the H3.3 chaperone DAXX as a new treatment for
paediatric glioblastoma
(Jonathan Ham / David Michod)
Project Aim
The key goals of this research are to determine whether DAXX phosphorylation can be used
as a biomarker in paediatric glioblastoma and to establish whether targeting DAXX
phosphorylation can be used as a therapeutic approach to treat paediatric glioblastoma.

Plan of investigation


Determine DAXX, HIPK2, DEK, calcineurin expression and DAXX phosphorylation level
in paediatric glioblastoma.



Examine response of paediatric glioblastoma to drugs modulating DAXX
phosphorylation.

Clinical Relevance
The research will have an impact on the understanding of paediatric glioblastoma aetiology,
with a particular focus on a recently highlighted epigenetic pathway which is frequently
mutated in paediatric glioblastoma. Moreover this research might have an impact on the
improvement of paediatric glioblastoma treatments.
Current treatments of paediatric glioblastoma rely mostly on radiation and chemotherapeutic
treatment. Improving knowledge of the biology of this brain tumour will lead to the discovery
of targeted drug treatments with fewer side effects.

22. Airway inflammation in Primary Ciliary Dyskinesia
(Chris O’Callaghan / Steve Hart)
Project Aim
In this project we will investigate the mechanism behind the marked inflammatory response
Primary Ciliary Dyskinesia (PCD) and evaluate treatment strategies aimed at reducing it.
Plan of investigation


Obtain ciliated epithelium from healthy individuals and patients with PCD caused by
inner and outer dynein arm defects.



RNA interference in healthy cells targeting genes that are known to cause PCD.



Test and develop methods to mechanically stress ciliated cells in culture.



Test effects of exposure of cultured cells to Azithomycin, clarithromycin and
corticosteroids.

Clinical Relevance
This work will impact on the treatment of children suffering from primary ciliary dyskinesia
(PCD). PCD causes defective mucociliary clearance with children suffering from recurrent
chest and sinus infections and many from hearing deficit. Current treatment is based on
antibiotic therapy when needed and physiotherapy. It has not been appreciated that children
with this condition may also have chronic inflammation as a result of reduced or absent
ciliary movement. If the treatments evaluated in ciliated cell culture are successful we will
develop clinical trials to evaluate their clinical effect. This project will also resolve questions
relating to the huge level of inflammation, independent of infection, that we have seen in
children with PCD.

23. Circulating microparticles as therapeutic targets of plasma exchange in
antineutrophil cytoplasmic antibody (ANCA) associated vasculitis (AAV)
(Paul Brogan / Despina Eleftheriou)
Project Aim
We will investigate the hypothesis that microparticles (MPs) are an important therapeutic
target of plasma exchange (PE) in AAV. This will be an ancillary study of an international trial
of therapeutic PE in AAV, the PEXIVAS trial
Plan of investigation







Identify the soluble and MP plasma components that are removed from patients by PE.
Characterisation of plasma MP by flow cytometry.
The influence of PE on MP removal.
Influence of PE on soluble plasma inflammatory mediators.
In vitro assessment of MP subpopulation pathogenicity.
Investigate the relative pathogenic contribution of soluble and MP plasma fractions from
patients.

Clinical Relevance
In the short term (<5 years) this project will provide a better understanding of how
therapeutic PE works in AAV, and will explore a potentially important novel therapeutic
target, circulating MPs. In the longer term these findings could lead to safer and more
targeted therapy for AAV, and could lead to individualized PE prescription based on
monitoring of effective MP removal.

24. Gene therapy for Duchenne Muscular Dystrophy using zinc finger nucleases
(Francesco Conti / Francesco Muntoni)
Project Aim
We propose here to test a novel gene therapy technology, based on the use of zinc finger
nucleases (ZFNs), to specifically correct duplications in the dystrophin gene. ZFNs are
enzymes that cleave specific DNA sequences and appropriately designed ZFNs can be used
to precisely remove duplicated regions of DNA. As a first step, the repair of duplications will
be tested in cells isolated from patients affected by DMD and, where possible, expression of
a functional transcript and protein will be determined. These results will inform us on the
efficacy of this approach, and form the basis of future studies aimed at repairing duplications
in other regions of dystrophin.

Plan of investigation
We will evaluate the effectiveness of selected ZFNs repair dystrophin duplications in cells
lines form patients with DMD. More specifically, we propose the following aims:





Design ZFNs to target a range of duplications in the dystrophin gene.
Determine the efficacy of ZFN cleavage in control cells.
Evaluate correction of duplications in cells from DMD patients.
Validate the restoration of dystrophin expression in patient cells and following injection
of cells into dystrophin-deficient mouse models.

These experiments will provide proof-of-principle for the strategy of using ZFNs to correct
gene duplications in dystrophin.
Clinical Relevance
The proposed research is aimed at correcting duplications in the dystrophin gene, which are
one of the causes of Duchenne Muscular Dystrophy, a condition that affects approximately
1:1500 males. The project represents the first step in the development of a novel gene
therapy, as at present effective approaches to correct genetic duplications are not available.
Cells isolated from the patients in which dystrophin expression has been restored, may be
transplanted in dystrophin-deficient muscle (cell transplantation therapies are currently under
development by members of our and other laboratories) or via systemic injection of the
therapeutic agent following preclinical testing in animal models.

25. Investigation of the molecular mechanisms of Nephrotic syndrome
(Aoife Waters)
Project Aim
To define the molecular mechanisms underlying steroid resistant nephrotic syndrome
(SRNS).
Plan of investigation


To characterise Notch and Glucocorticoid (GO) pathway expression in human SRNS.
o Genotype-phenotype characterisation of a large NS cohort
o Immunohistochemical analysis of NS patient material
o Analysis for Notch and GO pathway expression in human podocyte cell
culture



To determine whether genetic and pharmacological inhibition of Notch could rescue GO
pathway expression and responsiveness in human podocytes derived from SRNS
patients.
o Genetic inhibition of Notch in SRNS patient cell lines
o Pharmacological inhibition of Notch



To assess the mIRNA profile of urine and serum of NS patients

Clinical Relevance
The aim is to target those patients with NS for whom no further treatment options are
available other than dialysis and renal transplantation. Furthermore, as SR can be a
significant problem of several other diseases that rely on GO-based treatment strategies and
given the extent of pre-clinical and early phase clinical trials on the efficacy of Notch
inhibitors in the field of cancer biology and diseases such as Alzheimer's Disease, I
anticipate that there may be interest from the pharmaceutical companies that are already
developing these drugs and seeking new indications for their use. Should this be the case,
then this may have wider beneficial consequences on cost of in-patient care and overall
disease burden in addition to improving quality of life for affected patients and their families.

Diagnostics and Imaging in Childhood Disease
26. Elucidation of key biomarkers in common complications of pregnancy
(Gudrun Moore)
Project Aim
There are four major complications of pregnancy; intrauterine growth restriction (IUGR),
prematurity, pre-eclampsia, and recurrent miscarriage. Using a combination of high
throughput technology and basic molecular techniques, the proposed PhD project aims to
elucidate variations in gene expression in the early and term human placenta of normal and
complicated pregnancies. This particular study will only analyse the first three complications
listed above as they all regularly involve access to placental tissue post 14 weeks gestation.

Plan of investigation
Characterisation of the transcriptome using RNAseq or array based techniques of first
trimester placenta (CVS) in four selected groups: IUGR; preterm; pre-eclampsia and
normal pregnancies.
Subsequently proteomic investigations will be performed in the state of the art Biological
Mass Spectrometer Centre led by Dr Kevin Mills. Biomarkers will be identified using the
most appropriate use of 2D-DIGE/PAGE, ProteinChip technology and mass
spectrometry-based screening of the same CVS sample cohort and a corresponding
sample of mother’s blood, obtained during that pregnancy. Data analysis of
CVS/maternal blood study will control for the following variables: mother’s age; maternal
smoking; mother’s BMI; alcohol consumption; prescription medication or dietary
supplements; diet; mother’s birth weight; parity: use of assisted reproductive
technology. Data will be analysed using the R statistical package.
In order to clarify whether the biomarker is truly fetal in origin, control maternal bloods
from: Those who have never been pregnant; those who have been pregnant in the past
(and for whom we have a record of the outcome and birth weight of the pregnancy);
those who are currently pregnant (and have provided corresponding CVS samples) will
be studied for comparison.

Clinical Relevance
The proposed study will enable us to explore the placenta of normal and pathological
pregnancies before the clinical manifestations of diseases. A healthy placenta is crucial for a
successful pregnancy. To be able to know which genes are differentially expressed in the
placenta of fetuses that will be growth restricted, born preterm or pre-eclamptic will enable us
to help elucidate further the pathophysiology of these common complications. The
differentially expressed genes might be provide key biomarkers for the earlier management
of the patients or potential drug targets for new and better medical treatments.

27. The determination of the anabolism & catabolism of ceramide trihexoside in Fabry
disease: the search for the elusive deacylase
(Kevin Mills)
Project Aim
Fabry disease is an X-linked lysosomal storage disorder caused by abnormalities in the GLA
gene which results in a deficiency of ci-galactosidase A. This leads to a progressive
intracellular accumulation of neutral glycosphingolipids primarily ceramide trihexoside (0TH)
in the lysosome of the cell. Organs that are primarily affected by Fabry disease include the
kidney and heart. 0TH and more recently lyso-0TH, a deacylated form of 0TH are the only
available biomarkers. However; each has its own limitations and the identification of new and
improved biomarkers are essential to improve diagnosis, monitor treatment and disease
progression in Fabry disease.
By understanding the mechanism of the breakdown of 0TH to lyso-0TH we will gain greater
insight into the disease mechanisms involved in Fabry disease. The identification of the
elusive deacylase that creates the highly toxic lyso-0TH, will allow the development of
chemical inhibitors to target the enzyme. Finally, this work is extremely important from a
perspective that enzyme replacement therapy does not cross the blood brain barrier and
new treatments will be required.

Plan of Investigation


Develop cell culture models and learn subcellular fractionation/ mass spectrometry
techniques (training provided by K. Mills, W.Heywood & S.Eaton)



Refine techniques/model, study 0TH tracer metabolism in cell culture models
(training provided by K. Mills, W. Heywood & S.Eaton)



Proteomic analysis of cell culture models to look at disease mechanism and
pathways affected by 0TH / lyso-0TH metabolism. (training provided by K. Mills &
W.Heywood)

The interface between basic and clinical science
Using clinical family history more cases of Fabry disease are being diagnosed in childhood.
This creates an opportunity for clinicians to manage and treat patients well before clinical
symptoms manifest. This research will provide understanding of the metabolism of 0TH in
Fabry disease which will improve diagnosis and provide further avenues for clinical
treatment.

28. How the Skin Barrier Changes with Age and Disease: A study of Critical Proteins &
Metabolites Involved in Skin Barrier Integrity
(Kevin Mills)
Project Aim
This project aims to use a new strategy of histopathology directed omics with cutting edge
technology, to look at changes in the molecules that make up the skin and how they change
with age and in disease
Plan of investigation


Using histopathology techniques the student will validate the biomarkers found in the
pilot analyses which demonstrated changes in the skin barrier between those
susceptible to eczema and those not affected. Gain valuable experience in skin biology,
histochemistry, tissue sectioning



Using in-house developed bait arrays to identify proteases that have been identified as
targeting important structural proteins in the skin barrier. Gain experience in MS-based
technology & bioinformatics software packages.



Omically compare control skin with selected skin diseases. Omic screen control skin to
study how proteins/lipids change with age and anatomical area.

Clinical Relevance
Working closely with our consultant dermatology colleagues and collaborators on this
project, Professor John Harper and Dr Veronica Kinsler, this research will impact on
dermatological health of children.
By identifying those proteins and lipids essential for correct skin barrier formation, we can
target pathways and develop treatments such as inhibitors or specific lipid replacement
via emollients that can be applied to the skin.

29. Interaction between diet, gut microbiome, gastrointestinal immunology and
genetic factors in the development of coeliac disease in children
(Kenth Gustafsson / Nigel Klein)
Project Aims





To investigate the interaction between genetic/host factors, diet and gut microbiota on
the development of coeliac disease
To assess whether differences in these interactions results contributes to the
heterogeneity of children with coeliac disease, with reference to serological markers and
response to dietary elimination.
To inform as to potential mechanisms through which human gastrointestinal GD T-cells
differ may contribute to gut mucosal inflammation.
To clarify the optimal sample in studies planning to assess gut microbiota in children.

Clinical Relevance
There is limited information on the interaction between diet, gut microbiome and mucosal
immune function in man and in particular, the pathogenesis of coeliac disease. The data
from this study will provide valuable insights into these interactions and may provide
information as to future diagnostic and therapeutic strategies, with a particular focus on
gamma-delta T-cells.

30. Identification of new biomarkers for the early diagnosis and monitoring of Epstein
Barr Virus lymphoproliferative disease in immunosuppressed children
(Judith Breuer / Nigel Klein)
Project Aim


Using next generation whole viral genome sequencing, to investigate Epstein Barr virus
evolution in immunosuppressed children at risk of PTLD.



Using Ion Torrent sequencing of the VDJ region to interrogate the T cell repertoire in
children with EBV infection at risk of PTLD and compare the results with conventional
assays of T cell function.



To develop next generation sequencing methods for early diagnosis and monitoring of
PTLD.

Clinical Relevance
The research will lead to increased understanding of the pathogenesis of EBV lymphomas
in subjects undergoing solid organ and stem cell transplant recipients, children with primary
immunodeficiencies, and patients with HIV/AIDS. The research will lead to the identification
of biomarkers that predict evolution of malignancy and reduce unnecessary treatment of
subjects with high EBV viral loads but at low risk of LPD and improve the early diagnosis of
those with disease. identification of somatic mutations which drive tumour formation will
provide insights into therapeutic targets. In addition the project will develop novel protocols
for efficient high throughput sequencing of B cell repertoires. The data will inform our
understanding of the host pathogen interaction in development of viral driven lymphomas

31. Elucidating the Mechanisms of Thrombembolism and Structural Arterial Disease in
Children with Inflammatory Bowel Disease
(Fevronia Kiparissi / Mona Bajaj-Elliott)
Project Aim
This project aims to test whether In IBD, the dual vascular pathology of venous
thromboembolism and accelerated atherosclerosis is mediated by: 1) increased circulating
micro-particles (MPs) with prothrombotic tendency and capability to promote endothelial
dysfunction and 2) a state of chronic inflammation characterised by increased proinflammatory cytokines further contributes to endothelial dysfunction and premature
atherosclerosis.

Plan of investigation


Do Children with IBD have evidence of a MP mediated prothrombotic tendency?



Do Children with IBD have evidence of Endothelial Injury?



Do Children with IBD have evidence of Structural Arterial Disease?



What is the relationship between indices of inflammation and established mediators of
vascular Injury?

Clinical Relevance
This proposal is to ascertain if these mechanisms are operating in children with IBD. If so,
risk stratification for primary prevention of vascular disease is a feasible option. Furthermore,
identification of sub-clinical inflammation, even in the context of apparently quiescent
disease, could have important therapeutic implications for children with IBD.

32. A proteomics approach to identification and clinical application of biomarkers to
improve treatment of high risk childhood kidney cancers
(Kathy Pritchard-Jones / Mark Weeks)
Project Aim
This project tests the hypothesis that proteomic analysis of sequential urine and serum
samples taken during pre-operative chemotherapy for childhood renal tumours will reveal
characteristic protein signatures that predict the underlying tumour subtype and its
differential in-vivo response to chemotherapy. Combination of these data with parallel
molecular analysis of the tumours themselves will allow better categorisation of Wilms
tumour according to the biological pathways that are disrupted and should signpost the
molecular drivers to be prioritised for novel targeted therapeutic approaches in future clinical
trials.

Plan of investigation








Establish sample collection, storage protocols and limits of proteomic analysis
Establish SOP’s and proteomic analysis of urine/serum
Define urine proteomes for sample subtypes
Analyse poor prognosis samples with urine/serum. Match to high blastemal cell count
post-chemotherapy
Sample analysis to define disease/control differences
Validate urine based biomarkers alongside existing prognostic markers in serum
establish overlap and functional application.
Blinded comparison of biomarkers through of defined ‘high risk’ patients with those
defined by histological, genetic and scanning technology.

Clinical Relevance
The development of urinary biomarkers will offer a non-invasive, easily applied approach
to improving diagnosis, risk stratification and response monitoring in childhood renal
tumours treated with pre-operative chemotherapy.
The expected benefit to patients is to improve relapse-free and overall survival and quality
of survival through better risk-adapted use of existing therapeutic regimens. This project
also aims to contribute to better definition of the biological pathways involved in high risk
Wilms tumour, which may can be adaptable to more routine histopathological testing on
the excised tumour pathology specimen.

33. Understanding and predicting neurological disability in cerebral palsy (CP) using
advanced neuroimaging
(Chris Clark / Lucinda Carr)
Project Aim
This project aims to investigate how damage to specific white matter tracts in CP is related to
loss of motor function by using new imaging techniques we have recently developed for
measuring the size of the portions of the thalamus that connect to the motor and sensory
parts of the cortex of the brain in individual children.

Clinical Relevance
This project seeks to establish a new imaging measure (biomarker) of motor disability in
CP that can predict the future clinical status of the patient. Critically, it will be readily
available in the clinical setting. At the conclusion of the study the methodology proposed
in this project will be followed as part of routine radiological assessment of patients with
CP and will then be used by clinicians in the Department of Neurodisability at Great
Ormond Street Hospital to inform patients and their families and to make decisions
concerning rehabilitative strategies and early intervention, which in turn, is envisaged to
lead to improved outcomes.

34. Using prospective motion correction for advanced neuro-MRI in children
(David Carmichael / Chris Clark)
Project Aim
This program of research is aimed towards reliable non-invasive structural and functional
MRI based biomarkers of disease in children. The specific project is aimed at patients
undergoing investigation for epilepsy surgery to reliably map epileptogenic areas in relation
to white matter structures and grey matter areas that are responsible for eloquent brain
function non-invasively.
Plan of investigation


A scan protocol can be implemented consisting of DTI, fMRI, T1 and FLAIR images with
prospective motion correction that is robust to head motion.



Motion tracking improves fMRI sensitivity and is able to obtain useful data where
subjects scan-scan movement is <10mm that is not recoverable via conventional
analysis.



Motion tracking improves EEG-fMRI sensitivity by suppression of variance due to
motion.



Motion insensitive high resolution DTI can improve resolution of tissue microstructure
including variable axonal diameters and can improve the fidelity of tractography for
neurosurgical planning.

Clinical Relevance
This program of research is aimed towards reliable non-invasive structural and functional
MRI based biomarkers of disease in children. The specific project is aimed at patients
undergoing investigation for epilepsy surgery to reliably map epileptogenic areas in
relation to white matter structures and grey matter areas that are responsible for eloquent
brain function non-invasively. This aims to improve the diagnostic and prognostic
information provided to the surgical team. Further, if seizure free as a result of surgery,
the cost related to antiepileptic medication is reduced as well as the overall burden to
health care services in the long term. The developments described in this proposal are
applicable to other patient groups who could similarly benefit such as patients undergoing
assessment for tumour resection.
More practically by reducing the motion sensitivity of MRI fewer patients might require
sedation also with a large impact on cost. More will be able to achieve acceptable scan
quality and so be able to have a greater range of image types obtained successfully
within a session.

35. Optimising treatment of pulmonary valve dysfunction in children: predictive
medicine based on computational modelling
(Silvia Schievano / Andrew Taylor)
Project Aim
The research proposed in this project combines engineering, imaging and clinical tools in a
cardiovascular application for minimally invasive treatment of valve disease in children and
adults with congenital heart disease
Clinical Relevance
The project will affect those patients requiring treatment for right ventricular outflow tract
dysfunction but considered borderline or not suitable for the currently available percutaneous
pulmonary devices. An image-based, computational assessment of these patients, along
with conventional clinical tests, will help optimise treatment outcomes, by testing different
options and device behaviour in a time-efficient and reliable manner. The modelling
methodologies developed during this project will also be applicable to the study of other
devices in children, not only in the cardiovascular field but also in other pathologies.

36. Imaging brain structure in children with auditory neuropathy spectrum disorder
(ANSD)
(Chris Clark / Tony Sirimanna)
Project Aim
ANSD is a relatively newly described condition with a wide range of manifestations and there
is a genuine gap in knowledge about the causes and nature of brain abnormalities that give
rise to ANSD. It is estimated that 1 in 10 children with sensorineural hearing loss have ANSD
but, because of this knowledge gap, there is no consensus with regard to optimal
management. At present very little is known about brain abnormalities that underpin ANSD.
Diffusion tensor imaging is a quantitative MRI technique that is capable of measuring the
microstructure of the brain tissue. We will use new approaches to the analysis of diffusion
imaging data called tract based spatial statistics (TBSS) to build up a map of structural
abnormalities in brain white matter networks in children with ANSD. Furthermore TBSS will
be used to determine whether white matter structural abnormalities are correlated with
auditory performance. Similar methods have been used to map brain abnormalities in
auditory processing disorder and in children with sensorineural hearing loss. However, these
methods have yet to be applied to ANSD. We will also perform resting state fMRI
acquisitions to examine differences in functional connectivity between ANSD and controls as
well as measurement of cortical thicknesses from conventional T1-weighted MRI. Correlating
structural brain abnormalities with auditory performance will provide important new
information about the mechanisms of ANSD and will contribute to the development of
imaging as a biomarker that can be used in the future to predict the clinical course of the
condition, providing much needed information to parents and families that is currently
lacking. Clearly the documentation of structural and functional brain abnormalities in ANSD
is a necessary first step in achieving this aim.
Plan of investigation


Determine cortical thickness including the auditory cortex in ANSD and compare with
age matched controls.



Examine resting state networks in ANSD compared to age matched controls.



Quantify structural abnormality throughout the white matter in ANSD compared to age
matched controls.



Determine if white matter structural abnormalities, resting functional networks and
cortical thicknesses are correlated with clinical measures of auditory performance.

Clinical Relevance
This project resides at the interface between basic science and clinical translation by
using state of the art neuroimaging technology to provide (i) a better understanding if
ANSD (ii) a future diagnostic test for the condition that would be applicable at an earlier
stage than current diagnostic procedures

37. Developing novel diagnostic markers and therapeutic targets in childhood
epilepsy
(Thomas Jacques / Jonathan Ham)
Project Aim
The purpose of the project is to understand a common cause of severe childhood epilepsy,
validate novel diagnostic markers for the disease and provide a method for testing new
therapeutics. Epilepsy is a common severe neurological disease of children, affecting 58000
children in the UK. Some children have frequent seizures, often starting early in life.
Abnormalities of brain development are common in this group of children. Focal cortical
dysplasia (FCD) is the most common.

Plan of investigation



Identification of diagnostic markers in FCD.
Testing of therapeutic targets in FCD.



Differentiation of BCs after restoration of mTOR signalling.



Differentiation in response to integrin signalling.



Differentiation of BCs isolated in co-culture.



Differentiation of BCs isolated in 3D cultures.

Clinical Relevance
The project will have an impact on children with chronic neurological disability in particular
those with epilepsy. In the short term, the project will improve the diagnosis of children
with epilepsy. For example, in the work leading up to this project we have already
identified a novel diagnostic technique that we have incorporated into routine use in the
histopathology laboratory at GOSH. This test allows us to distinguish some children with a
genetic cause for their epilepsy. It is anticipated that these further studies will refine and
extend these sorts of diagnostic tests and this will ultimately allow optimisation of the
treatment of these children. In the medium term, these cellular models will provide the first
system in which test novel therapies for this disease.

38. Development of genetic markers in paediatric/adolescent Inflammatory Bowel
Disease (IBD) to determine disease outcome, prognosis and response to therapies
(Fevronia Kiparissi / Mona Bajaj-Elliott)
Project Aim
NOD2/CARD15 was the first gene defect identified in IBD in 2001. Since 2009, this family of
proteins (NLR family; 22 members) has expanded and continues to be implicated in a variety
of complex inflammatory diseases including diabetes, arthritis, cardiovascular disease and
cancer. At present no studies have defined the impact of defects in other NLR family
members on IBD pathogenesis. We wish to test the hypothesis that mutations in this family
(e.g. the inflammasome complex) in combination with established defects (Autophagy & ER
stress) contribute not only to intestinal pathogenesis, but may also impact on extra-intestinal
manifestations and co-morbidiity.

Plan of investigation
The principal outcome measures will be to link gene defects (in NLR/inflammasome family,
autophagy/ER function) with disease presentation, progression and response to treatment.
This will include linking disease distribution and development of penetrating illness
(strictures) to a gene defect (miRNA analysis). We will also look at co-morbidities like
vascular events like strokes and myocardial infarctions and atherosclerosis, both having
been recently reported in Paediatric IBD. Lastly we will look at colectomy and surgical rates
and quality of life issues.

Clinical Relevance
We are in a unique position of being able to look retrospectively but also prospectively at the
natural history of our patients with IBD, as the main applicant is the named Consultant in
Transition for Paediatric Gastroenterologist and works both at GOSH and UCLH seeing them
until the age of around 21. One of the collaborators is an Adult Gastroenterology consultant
at UCLH who then follows the patients up as adults. This provides us with a 10-20 year time
frame that can look at how IBD has progressed in the individual.
By linking progression to identified genes, one could then predict on a patient level which
patient will develop co-morbidities and which ones will have little or no problems. Those who
have a poor prognosis treatment could be intensified early, for example, if poorly controlled a
stem cell transplant could be offered early.

39. Towards patient specific modelling in congenital heart disease (CHD)
(Vivek Muthurangu)
Project Aim
The aim of this study is to create a seamless clinical solution that will start to realise the
potential of personalized medicine in CHD. This will incorporate novel, comprehensive,
magnetic resonance imaging (MRI), improved image processing/model production and
validation of model predictions in patients with a simple paradigm of CHD. The project will be
split into 3 work packages, each of which will address one of the previously discussed
impediments to personalized medicine in CHD. The end product should be a clinically
useable, imaging-based framework for personalized decision-making that can easily be
modified for different types of CHD. Such a framework could significantly improve patient
outcome and would serve as a model for others areas of cardiovascular personalized
medicine.

Plan of investigation


Development and validation of a high resolution 4D-flow sequence, which can be
acquired and reconstructed within 5 minutes. This data will form the foundation of the
patient-specific models



Development and validation of a seamless tool for patient-specific model production that
is built into a clinically useful, image processing environment

Clinical Relevance
The main improvement in children’s health is that we should be better able to tailor treatment
in cone=genital heart disease to each patient. This should ensure increased success rates
and better safety profile. The first stage is to create the models, which is highly imaging
based project. Once this is done, these models can then be expanded on by our engineering
team to model different interventions. This has the potential to revolutionize how we manage
congenital heart disease.

40. Understanding blood flow changes preceding epileptic events in children with
epilepsy
(Helen Cross / David Carmichael)
Project Aim
Epilepsy is the most common neurological disorder in children living in the UK, affecting
60000 children. Although in up to 75% seizures are controlled with medication, seizures
continue in remaining children and in this surgery may be an option for a selected number.
There is a need to improve techniques for presurgical evaluation to identify children likely to
benefit from surgical intervention. Further, improved methods of detecting the seizure onset
zone, as well as when seizures are going to occur will enhance future treatment strategies.
Children will be recruited from the epilepsy clinics at Great Ormond Street Hospital who are
undergoing planned presurgical evaluation. The aim of this study is to systematically
measure and interpret EEG-fMRI findings and compare them to data from patients who
undergo invasive monitoring.

Plan of investigation



Training in acquisition of MRI and EEG, data analysis, neuroanatomy, imaging
and physics.



Intracranial EEG and laser Doppler blood flow measurements.



Practical training by recruiting patients under supervision.



Recruitment of patients, data acquisition and data analysis.

Clinical Relevance
Better characterisation of the relationship between blood flow measurements and EEG will
improve the translation and application of neuroimaging methods such as EEG-fMRI for presurgical evaluation of childhood epilepsy.
There is also a need to develop treatment strategies that target epileptic events acutely;
these rely on seizure detection. There is a need for improved methods of seizure detection
which this PhD should provide.

41. Dissecting the multiple features of motor-speech problems in a genetic disorder
using structural and functional methods of brain imaging
(Faraneh Vargha-Khadem/Katrin Schulze)
Project Aim
We have previously reported on an inherited neurodevelopmental disorder that selectively interferes
with the ability to articulate speech, and thus language functioning .With this project we aim to refine
our understanding of the phenotypic features observed in the affected members of the KE family
resulting from a mutation in the FOXP2 gene, by searching for abnormalities in brain systems that
subserve (i) phonological perception/processing, (ii) procedural/implicit learning of novel oromotor
sequences, and (iii) timing and execution of these sequences.
Clinical Relevance
Speech and language problems affect a substantial number of children and cause serious
psychological and emotional upset for those affected and their families. Evidence suggests that
persistent speech and language problems have a genetic basis affecting the neurodevelopmental
processes of brain structure and function. Against this background, studies of the KE family, half of
whose members carry a mutation of the FOXP2 gene, provide a window of opportunity for
understanding how the speech and language circuit develops in the presence of genetically-induced
brain abnormality. This understanding can in turn aid diagnosis of the components of the system that
might be affected in other cases/disorders, and may also provide guidelines for appropriate support
and education of affected children.

42. Organisation of the memory circuit in childhood epilepsy: Implications for
outcome
(Faraneh Vargha-Khadem/Torsten Baldeweg/Helen Cross)
Project Aim
The aim of the proposed project is to develop a functional magnetic resonance imaging
(fMRI) task for children undergoing epilepsy surgery to assess hippocampal-dependent
episodic recall of everyday events. The proposed fMRI task (i) will be ecologically valid (e.g.
relevant to everyday activities of children); (ii) can be performed irrespective of level of
intelligence (i.e. within the repertoire of low functioning children); (iii) will not be language
specific (i.e. can be performed by children from any linguistic background); (iv) will activate
not only the hippocampal/medial temporal areas of the long term memory circuit, but also
map interactions with brain circuits involved in speech and language, and visual perception
(including object recognition, spatial location).

Plan of investigation
Neuroimaging investigations: MRI scanning will be carried out on a 1.5 T Siemens Avanto
scanner at Great Ormond Street Hospital, and will incorporate:
Volumetric MRI data. This will be used to evaluate tissue and lesion volumes, and lesion
location (pre-operatively).
Functional MRI. Investigations of memory will be performed as part of pre-operative
investigations. The recall portion of the episodic memory task will be administered as an
event-related design, to allow us to test item-specific characteristics of episodic recall.
Laterality of memory representation will be determined. In addition, we will investigate the
cortical and subcortical regions involved in the episodic memory network using diffusion
weighted imaging and tractography.
Statistical analysis: We will compare study groups (patient, healthy controls) for all relevant
outcome variables using analysis of variance. We will use regression analyses to evaluate
the moderating influence of predictor variables (such as lesion location, seizure focus, antiepileptic drug (AED) use, and change in fMRI lateralisation) on the difference in preoperative memory scores.
Clinical Relevance
This research will impact on diagnostic evaluation of memory function for patients who are
candidates for epilepsy surgery. The findings will identify the functional organisation and
the mapping of core brain networks involved in memory, specifically episodic memory,
crucial for day-to-day functioning, in relation to language dominance and visual
processing. The output of this research will advance our understanding of how these
brain areas become lateralised or reorganized in the face of early onset of epilepsy, and
pave the way for surgical planning and remedial interventions post-surgery.

43. Profiling Novel Biomarkers for Juvenile Onset Systemic Lupus Erythematosus
(John Ioannou / Lucy Wedderburn / Clarissa Pilkington)
Project Aim
Profile novel biomarkers relating to oxidative and nitrative post translational modification of
autoantigenic proteins that may have both prognostic and diagnostic clinical utility for the
management of children and adolescent patients with juvenile onset systemic lupus
erythematosus (JSLE).
‐

Plan of investigation


Profile role of NHis (nitrated tyrosine residues on histone3) assay as a biomarker in
JSLE.



Assess pathogenicity of nitrated nucleosome through in-vitro / ex-vivo studies.



Profile clinical utility of assay for measuring reduced ß2GPI in predicting the presence of
anti-DI antibodies in JSLE.

Clinical Relevance
This research will impact on health of children with the rheumatological condition juvenile
onset SLE. There have been no formal epidemiological studies in children, but given that
20% of all patients with SLE develop SLE as a child, we can infer an incidence rate of 4 to
30 children per 100,000 / year with prevalence rates of around 30 (white) to 80 (African
American) per 100,000.
At present there no tests that can tell us which patients will develop active disease in the
future, which patients will develop antibodies such as anit-s2GPI antibodies that can lead
to a stroke or pulmonary embolism, which patients have or will develop neuropsychiatric
lupus, nor do we understand what precisely drives the production of pathogenic
autoantibodies in the first place. The projects aims to test the clinical utility of optimized novel
biomarkers in addressing this need and also explore at a mechanistic level novel concepts of
pathogenicity that may open the door to new preventative therapeutic strategies.

