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Welcome 
Integrative approaches to developing therapeutics for 

neurodegenerative diseases 

It’s a long title, but for a good reason.  

Neurodegenerative diseases are among the most devastating diseases, not only for 

patients, but also their friends and family. There are currently no cures to offer patients; so 

in the meantime, our best chance to improve prospects for suffers is to try and slow disease 

progression. 

In order to improve therapeutic treatments, and to ultimately develop cures for 

neurodegenerative diseases, we need to fully understand their nature and progression. 

Research approaches, from cell culture, through mice to humans, can no longer be 

considered as independent and isolated: they need to be integrated, and we need to 

become integrative scientists in order to understand the vast complexity of 

neurodegenerative diseases 

This symposium was designed to give early career researchers the opportunity to gain an 

overview of the full range of approaches to research in their field, with the aim to inspire 

new ideas, approaches and collaborations. This is also the perfect opportunity to practice 

communicating your research to other scientists, without the intimidation of PIs and 

supervisors being present. 

In research, particularly when interaction with patients is not part of the project, it is easy 

to lose sight of the end point of our work; the actual people with the actual disease. For this 

reason, we have invited speakers with Huntington’s disease and Parkinson’s disease to this 

symposium to share their experiences of the disease and treatments, as well as 

participation in scientific trials and projects. I encourage everyone to take the time to listen 

and talk to these guests. 

I hope that everyone enjoys today’s symposium, and thank you all for your enthusiasm and 

support!  

 

 

 

Kat Bowles,  

YLS 2012 Committee Chair on behalf of the YLS 2012 team 



Kat Bowles is working towards her PhD after winning a 

competitive studentship from the Wellcome Trust to work at the 

MRC Centre for Neuropsychiatric Genetics and Genomics.  Kat 

predominantly works on immortalised and primary cell models of 

HD, with a focus on disease related changes in gene expression 

and protein phosphorylation, and collaborates extensively 

between the schools of medicine and biosciences. 

The team 

Dr. Ed Green comes from a background of neurophysiological 

research in Drosophila models, and has worked in the fields of 

circadian biology, HD and AD. Most recently Ed worked as part of 

the team which showed that the prodrug JM6 has potent 

neuroprotective effects in an Drosophila model of HD, results 

which now form the basis of early clinical trials. 

Ulrike Träger is relatively new to the field of neurodegenerative 

research, working as part of Professor Tabrizi’s group at UCL 

attempting to identify early changes in the pathophysiology of 

HD.  Ulrike has previously worked on cancer immunology and 

arthritis, and has experience of working not only in model 

systems, but also with patient samples as part of her PhD 

examining the role innate immune dysfunction plays in 

neurodegenerative disease. 

Dr. Rob Mason has been Postdoc in Flav Giorgini’s lab for 5 years, 

working with many different HD models to identify and 

characterise genetic modifiers of disease. Rob’s genetic screen in 

yeast models of HD have led to the identification of a large 

number of new targets for HD therapy. Many of these targets 

have subsequently been validated in fly and mammalian cell 

models of HD. 



KEYNOTE 
ABSTRACTS 



Flav Giorgini 
University of Leicester 

Drug discovery in Huntington’s disease: novel 

mechanisms and drug targets 

 

Huntington’s disease (HD) is a fatal neurodegenerative disorder caused by the abnormal 

expansion of a polyglutamine tract in the huntingtin protein. Despite extensive research on 

HD, and the development of several genetic models of this disease, no treatments exist 

which prevent onset or progression of this disorder.  

In this talk I will discuss how genetic screens using yeast models of mutant htt toxicity have 

identified several novel candidate drug targets and uncovered cellular mechanisms which 

contribute to mutant huntingtin toxicity. Characterisation and validation of these promising 

hits in additional HD models (mammalian cells, Drosophila, and mice) by both genetic and 

pharmacological approaches will also be discussed.  

The promise of this approach for development of novel therapeutics for neurodegenerative 

disease will be highlighted by several examples, including a discussion of kynurenine 3-

monooxygenase (KMO) and the kynurenine pathway. 

 

 

Before becoming a Reader in Neurogenetics at University of Leicester, Dr Flav Giorgini 

obtained an MA degree in Molecular Genetics at Washington University in Saint Louis, 

and a PhD in Genetics at the University of Washington in Seattle.   

His interest in neurodegeneration research began as a Senior Fellow in the laboratory of 

Dr Paul Muchowski (Gladstone Institutes, UCSF). Flav’s group has been actively involved 

in screening for genetic modifiers of Huntington’s and Alzheimer’s Diseases, and has 

performed important work characterising the kynurenine pathway as an extremely 

promising therapeutic target for Huntington’s Disease.  As a result of this work, Flav 

holds numerous patents related to novel neurodegenerative disease therapeutics. 



Lesley Jones 
Cardiff University 

Parallels between human Huntington’s disease and 

genetically manipulated mouse models of disease 

 

Huntington’s disease (HD) is an autosomal dominant neurodegenerative disease caused by 

an expansion of the CAG repeat in the HTT gene.  The disease manifests with a 

characteristic movement disorder and cognitive decline along with variable psychiatric 

symptoms and onset generally in mid-life.   

Multiple mouse models of HD have been generated using transgenes, knock-in strategies 

and artificial chromosomes. We have been investigating which of these genetic models best 

recapitulate the human disease and are therefore likely to be most useful in testing 

potential therapies. We have examined both gene expression and the pathological 

distribution of Htt-positive inclusions in mouse brain.  We find that there is a significant 

overlap between models in the genes dysregulated in expression between models with the 

HdhQ150 and the YAC128 models showing the most similarity.  However, there is less 

similarity in the pathology of inclusion load, form and distribution. This indicates that these 

two parameters cannot be used as surrogate markers for the same events in the phenotype 

development in the mice but are temporally separate processes. There is also a substantial 

overlap between changes in human HD caudate gene expression and that of all the mouse 

models though the closest recapitulation is with the knock-in models.   

This work validates the use of mouse models to test therapies for HD, but highlights the 

need for detailed work examining the nature and mechanisms of the parallels seen in 

human HD and mouse models of the disease. 

 

Professor Lesley Jones is part of Cardiff University’s Institute of Psychological Medicine 

and Clinical Neurosciences. 

Lesley’s expertise in gene expression analysis is internationally sought after, with Lesley 

acting as the Lead Facilitator of the Euro-HD Genetic Modifiers group looking for genes 

affecting Huntington’s Disease onset and clinical  progression, as well being as part of 

the Alzheimer’s disease research group examining the genetics and pharmacogenetics 

of late-onset AD.  



Anthony Schapira 
UCL 

Understanding aetiology as a basis for treatment in 
Parkinson's disease 

 

Parkinson's disease (PD) is a neurodegenerative disorder characterised by multicentric 

neuronal loss involving multiple neurotransmitter pathways.  The prominent early motor 

features of PD are a consequence of loss of dopaminergic neurones in the nigra-striatal 

pathway.  Replacement of dopamine therefore improves motor function.  Involvement of 

dopamine in other pathways provides the basis for dopamine responsiveness to non-motor 

features such as anxiety and depression. 

 The aetiology of PD is multi-factorial.  To date most is known about the substantial genetic 

component which comprises both single gene and multiple gene risk factor contributions. 

Insight into the mechanisms by which these gene mutations have resulted in dopamine cell 

loss has provided a number of candidate molecules for trial as neuroprotective 

therapy.  However, challenges in the clinical trial methodology for neuroprotection in PD 

have limited interpretation of such studies undertaken to date. 

 The talk will focus on symptomatic and neuroprotective therapies for PD and how these 

have been derived from an understanding of the aetiology of the disease. 

 

Anthony Sharpira is the Head of the Department of Clinical Neurosciences at the UCL 

Institute of Neurology, Professor of Neurology and Consultant Neurologist at the 

National Hospital for Neurology and Neurosurgery and the Royal Free Hospital.  He is 

also Vice Dean of UCL Medical School, and Director of the Royal Free Campus.  He was 

elected a Fellow of the Academy of Medical Sciences in 1999, and sits on the editorial 

boards of numerous neurology and neuroscience journals. 

Anthony is the principal investigator of several international clinical trials  developing 

symptomatic treatments for Parkinson’s Disease. Prof Schapira’s group was amongst 

the first to identify mitochondrial abnormalities as a contributing factor to the 

pathogenesis of Parkinson’s disease., and is also involved in research into Huntington's 

Disease , Friedreich's ataxia, and neuropsychology.  



SPEAKER 
ABSTRACTS 



Shmma Quraishe 
University of Southampton 

NAP (davunetide) rescues neuronal dysfunction in a 

Drosophila model of tauopathy 

Alzheimer’s disease (AD) is a devastating neurodegenerative disease causing irreversible 

cognitive decline in the elderly. There is no disease-modifying therapy for this condition and 

the mechanisms underpinning neuronal dysfunction and neurodegeneration are unclear. 

Compromised cytoskeletal integrity within neurons is reported in AD. This is believed to 

result from loss-of-function of the microtubule-associated protein tau, which becomes 

hyper-phosphorylated and deposits into neurofibrillary tangles in AD.  

We have developed a Drosophila model of tauopathy in which abnormal human tau 

mediates neuronal dysfunction characterized by microtubule destabilization, axonal 

transport disruption, synaptic defects and behavioural impairments.  

Here we show that a microtubule-stabilising drug, NAP, prevents as well as reverses these 

phenotypes even after they have become established. Moreover it does not alter abnormal 

tau levels indicating that it by-passes toxic tau altogether. Thus microtubule stabilization is 

a disease-modifying therapeutic strategy protecting against tau-mediated neuronal 

dysfunction which holds great promise for tauopathies like AD 

 



Billy West 
UCL 

The role of lipids in prion propagation 

Prions are the infectious agents of prion diseases, also known as Transmissible Spongiform 

Encephalopathies. Prions replicate by a template-assisted conversion of the host encoded 

prion protein (PrPC), a membrane protein of unknown function. Recently prion-like 

mechanisms of dissemination have been suggested for other neurodegenerative disorders 

including Alzheimer’s Disease, Huntington’s Disease and Amyotrophic Lateral Sclerosis.  

Prion propagation has been closely linked to lipid metabolism with strong evidence that 

lipids are cofactors of prion replication. Cholesterol - which is found in many cellular 

compartments - seems to be a key player. Gilch et al have demonstrated that inhibiting 

cholesterol recycling in lysosomes, which depletes cholesterol elsewhere in the cell, impairs 

prion propagation. This suggests that cholesterol is required for prion trafficking but the 

question remains whether cholesterol has a direct role in prion replication. Sphingolipids 

are also thought to affect prion propagation, however sphingolipid depletion enhances 

prion replication. Furthermore differentiated oligodendrocytes exhibit an innate resistance 

to prion infection. Sphingolipids are known to be key regulators of oligodendrocyte 

differentiation and are major contributors to the lipid content of myelin. It is possible that 

certain lipids act to stabilise PrPC whilst others destabilise the secondary structure of the 

host-encoded protein rendering it more susceptible to prion conversion.  

Lipid production and trafficking is perturbed in a wide range of genetic diseases. Previous 

work in our group identified galactosyltransferase (Galt), a key gene in the production of 

several sphingolipids, as a factor influencing susceptibility to prion infection. We have 

developed a cell- based assay to investigate genetic factors of prion replication in a model 

cell line. This is allowing us to screen multiple gene targets downstream of Galt and to 

better invest our research in promising gene candidates. 

 



Tania Papkovskaia 
UCL 

G2019S LRRK2 causes uncouplling protein mediated 

mitochondrial depolarisation 

Background: Leucine Rich Repeat kinase 2 (LRRK2) G2019S mutation is the most common 

genetic cause of Parkinons's disease (PD) which is clinically and pathologically 

indistinguishable from idiopathic PD. Mitochondrial abnormalities are a common feature in 

PD with LRRK2 G2019S linked to mitochondrial functional changes. 

Methods: Effects of the G2019S mutation on mitochondrial function were explored in 

primary fibroblasts and SHSY5Y cells expressing WT or G2019S LRRK2. Protein expression 

was evaluated. Respiratory chain function was assessed by cellular oxygen consumption, 

ATP levels, and mitochondrial membrane potential (∆Ψm). LRRK2 kinase inhibitors 

investigated kinase dependance on mitochondrial regulation and LRRK2 siRNA knockdown 

developed investigating endogenous modulation. Quantitative real time PCR analysis 

investigated the regulatory mechanism. 

Results: The presence of G2019S did not influence LRRK2 expression in fibroblasts. 

Expression of G2019S in fibroblast and SHSY5Y cells was associated with mitochondrial 

uncoupling characterized by increased oxygen utilization under basal and oligomycin 

inhibited conditions. Decreased ∆Ψm resulted in reduced cellular ATP levels indicative of 

compromised cellular function. Uncoupling of mitochondrial oxidative phosphorylation was 

associated with a cell specific increase in uncoupling protein (UCP) 2 and 4 expression. 

Restoration of ∆Ψm by the UCP inhibitor genipin confirmed involvement of UCPs in this 

mechanism. Mitochondrial uncoupling and UCP4 mRNA up-regulation were dependent 

upon LRRK2 kinase activity with endogenous LRRK2 levels required for constitutive UCP4 

expression. 

Conclusion: We propose that normal mitochondrial function was deregulated by G2019S 

LRRK2 in a kinase dependent mechanism, a modification of the normal LRRK2 function 

resulting in the vulnerability of selective neuronal populations in PD. 

 



John Anderson 
Cardiff University 

Effects of Rosiglitazone on spatial cognition in adult male 

Tg2576 mice 

Converging lines of evidence associate insulin signalling abnormalities with an increased 

risk for developing Alzheimer's disease (AD).  Previous research has highlighted the 

potentially beneficial role of insulin sensitizing compounds in AD as well as in animal 

models of mutated human APP (hAPP) over-expression where they have been shown to 

reduce amyloid-beta (Aβ) levels in the brain as well as ameliorate phenotypic cognitive 

deficits.   

In this study we used the Tg2576 mouse model to test the hypothesis that the insulin 

sensitizing drug rosiglitazone (RZT) would ameliorate physiological markers and specific 

cognitive deficits associated with Aβ.  In the first experiment RTZ treatment was 

commenced at 8 months of age, with spatial cognition assessed via the T-Maze forced 

choice alternation task (T-Maze-FCA task) between the ages of 8 and 14 months.  Endpoint 

tissue analysis compared total Aβ levels, and the levels of adiponectin protein.  In a second 

experiment RZT treatment commenced at 5 months of age with cognition tested at 8 

months. Endpoint tissue analysis in this experiment measured adiponectin levels but also 

included Diolistic labeling of hippocampal dentate gyrus (hDG ) granule cells in order to 

compare the density of dendritic spines.  

In both experiments our results show that RZT treatment did not reverse the transgenic 

cognitive deficit, nor did it reduce total Aβ levels or prevent the Aβ related loss of dendritic 

spines in hDG granule cells. In addition, RZT treated wild-type subjects displayed a robust 

cognitive impairment as well as significant loss of dendritic spines in the hDG possibly 

related to chronic hypoglycemia. 

 



Ross Mounsey 
University of Aberdeen 

The endocannabinoid 2-AG provides neuroprotection in 

the MPTP model of Parkinson's disease 

Parkinson’s disease (PD) is a common chronic, progressive, neurodegenerative disease. 

Symptoms including tremor and rigidity are caused by the death of dopaminergic neurons 

in the substantia nigra pars compacta, which can be modelled reliably and consistently in 

mice by the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). The 

pathogenesis is unknown in most cases, but neuroinflammation is considered to have a 

prominent role, with the inflammatory mediator cyclooxygenase (COX)-2 instrumental in 

this process.  

Herein, we examine the effect of manipulating the endocannabinoid system, a signalling 

pathway within central and peripheral tissues composed of at least two G-protein coupled 

receptors (CB1 and CB2) and their ligands, N-arachidonoylethanolamine (anandamide) and 

2-arachidonoylglycerol (2-AG), on MPTP-induced toxicity. We demonstrate that 2-AG 

protects against MPTP degeneration, as found by stereologic counting of tyrosine 

hydroxylase-positive neurons and HPLC analysis of striatal dopamine and its metabolites. 

JZL184 and URB602, agents which selectively inhibit the 2-AG metabolizing enzyme, 

monoacylglycerol lipase, are capable of achieving similar effects. Behavioural tests show 

that the use of JZL184 and the selective COX-2 inhibitor DFU reverse MPTP-induced 

abnormalities in movement. Thus, augmenting 2-AG levels directly or indirectly is a 

potential neuroprotective strategy in PD. 

 

sponsored speaker 



Matthew Davies 
University of Southampton 

Neurodegeneration associated stress responses in an in 

vivo model of extracellular protein misfolding disease 

Synaptic dysfunction and loss is a pivotal early event in a number of chronic 

neurodegenerative diseases underpinned by protein misfolding (e.g. Alzheimer’s disease 

and amyotrophic lateral sclerosis (ALS)). However, the potential for preceding events and 

how they couple to synapse loss is less well defined. In a mouse model of ALS (motoneuron 

disease), the motoneurons that have synaptic loss showed a preceding upregulation of 

stress responses implying early neuronal dysfunction (Saxena, Cabuy et al., 2009). 

Interestingly, the initiation of microglial activation appears to coincide with this preceding 

neuronal stress.  In addition, phosphorylation of the ER stress marker eIF2α results in 

transient shutdown of protein translation which has been shown to be associated with 

synaptic dysfunction and neuronal loss in a prion-diseased mouse model (Moreno, Radford 

et al., 2012). 

We have used experimentally-induced ME7 prion disease to define key stages in a model of 

protein misfolding induced chronic neurodegeneration.  This model exhibits a ~21 week 

time course in which synapse loss is initially detected and progressively increases from 12 

weeks. In contrast, at times preceding this, the model shows an accumulation of misfolded 

protein and activation of microglia. These features support its use as a model to define 

early events and particularly those that precede but underpin synapse loss. We have 

initiated the work around defining stress responses that are induced in acute and chronic 

neurodegeneration. This reveals a complex picture, implicating heat shock pathways, classic 

ER stress and processes that couple to proteostasis. We are currently defining both the 

temporal and cellular basis of these stress responses over the full disease progression. The 

work is being informed by our accumulated observations that anatomically tractable 

neurodegeneration in the ME7 model includes synaptic dysfunction and concomitant non-

neuronal cellular activation. 

 



Elizabeth Hartfield 
University of Oxford 

Utilising patient-derived iPS cells to study cellular 

dysfunction in Parkinson’s disease 

Induced pluripotent stem cell (iPSC) technology presents a tremendous opportunity for 

studying human disease as they can be prepared from accessible tissues and 

reprogrammed into virtually any cell type. Prior to iPSCs, studies of human 

neurodegenerative disease was limited to data collected from post-mortem tissue. iPSC 

technology circumvents this and allows the study of the cellular processes which may 

underlie Parkinson’s disease (PD) both in sporadic and in subjects carrying disease-

associated genetic mutations. 

The Oxford Parkinson’s Disease Centre has recruited ~700 PD patients and controls into its 

clinical cohort, with a target to collect 2000 over 5 years. We have identified patients with 

mutations in PD-associated genes, LRRK2 and GBA. Thus far, iPS lines have been generated 

from these patients, along with sporadic PD lines and 17 age- and sex-matched controls. 

We have robust reprogramming and differentiation strategies and can efficiently produce 

dopamine (DA) neurons (~20% TH+/total cells). These cells express midbrain DA markers 

(PitX3, Nurr1, En1, FoxA2, Girk2 and calbindin) and can produce DA. These neurons express 

synaptic markers (e.g. SV2 and synaptophysin) and fire trains of action potentials.  

By comparing patient and control cells we hope to study human neurons for the first time 

in vitro and to use these cells to identify the very early molecular cellular changes 

associated with PD. Preliminary data suggest that lysosomal pathways may be dysfunctional 

in DA neurons from PD patients. We are now using a combination of Western blot, 

immunocytochemistry and electron microscopy to focus on these pathways, along with the 

development of other techniques to study the physiology of midbrain DA neurons. 

 

sponsored speaker 



Faye Begeti 
Cambridge University 

Hippocampal function in Huntington’s disease: 

Translating animal findings to clinical practice 

Huntington’s disease is a progressive autosomal dominant neurodegenerative disorder of 

the CNS.  This disease is characterized by a triad of motor, psychiatric and cognitive deficits, 

and the latter have typically been attributed to disruption of frontostriatal circuits.  

However, emerging evidence from animal models suggests that some of these cognitive 

deficits may reflect a problem in the hippocampus, a key structure in learning and memory.  

Transgenic mouse models of Huntington’s disease exhibit decreased hippocampal 

neurogenesis, synaptic plasticity and intranuclear inclusions which have been linked to a 

deficit in a hippocampal-dependent behavioural task, the Morris Water Maze.   

Here, we have translated these rodent findings into clinical practice using an analogous 

version of this rodent task where participants have to swim through a virtual pool to find a 

submerged platform using a joystick.  We show that patients with early Huntington’s 

disease (TFC 11-13) are impaired on this task compared to premanifest gene carriers and 

controls. We have replicated these findings by using a well-validated hippocampal task 

from Cambridge Cognition, Paired Associates Learning.  These deficits do not reflect a 

problem with the striatum as a case study with isolated caudate damage was not impaired 

whereas a patient who had undergone right amygdalohippocampectomy for epilepsy 

showed a similar impairment.  This study highlights the value of using exactly analogous 

tests in the lab and clinic and shows that hippocampal deficits exist in patients with early 

stage Huntington’s disease, something which should be considered when planning future 

therapeutic interventions. 

Acknowledgements: MRC PhD studentship plus the NIHR award of a Biomedical Research 

Centre to Addenbrooke’s Hospital and the University of Cambridge.   

 



Ralph Andre 
UCL 

Mutant huntingtin fragmentation in immune cells tracks 

Huntington’s disease progression 

Huntington’s disease (HD) is a fatal, inherited neurodegenerative disorder caused by an 

expanded CAG repeat in the gene encoding huntingtin (HTT). Therapeutic approaches to 

lower mutant (m)HTT levels are expected to proceed to human trials, but non-invasive 

quantification of mHTT is not currently possible.  

The importance of the peripheral immune system in neurodegenerative disease is 

becoming increasingly recognized: peripheral immune cells have been implicated in HD 

pathogenesis, but HTT levels in these cells have not been quantified before. A recently 

described time-resolved Förster resonance energy transfer (TR-FRET) immunoassay was 

used to quantify mutant and total HTT protein levels in HD patient leukocytes. Mean mHTT 

levels in monocytes, T cells and B cells differed significantly between HD patients and 

controls, and between pre-manifest mutation carriers and those with clinical onset. 

Monocyte and T cell mHTT levels were significantly associated with disease burden scores 

and caudate atrophy rates in HD patients. Mutant HTT N-terminal fragments detected in HD 

monocytes may explain the progressive increase in mHTT levels in these cells.  

These findings indicate that quantification of mHTT in peripheral immune cells by TR-FRET 

holds significant promise as a non-invasive disease biomarker. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

POSTER 
ABSTRACTS 

Topic Poster # 

Alzheimer’s disease 1-8 

Huntington’s disease 9-19 

Other neurodegenerative diseases 20-25 

Parkinson’s disease  26-37 

Late breaking abstracts 38-39 



Jade Chapman 
Cardiff University 

1.  Alzheimer’s Disease with Agitation: A genome-wide 

association study 

In addition to the main symptoms of Alzheimer’s disease (AD), sufferers commonly display 

a number of behavioural symptoms including psychosis, aggression and agitation. These 

behavioural symptoms have been linked with more severe functional and cognitive deficits, 

an increased rate of decline and caregiver distress and are hypothesised to act as markers 

for more rapid and aggressive forms of AD. Gaining a greater understanding of the genetics 

underlying these behavioural symptoms could be beneficial to their management and 

treatment.  

The most commonly used scale to characterise behavioural symptoms is the 

Neuropsychiatric Inventory (NPI) which measures 10 categories of possible behavioural 

changes, rated for severity and frequency by the primary caregiver. Principle component 

analysis has found that agitation/aggression and irritability load together into one 

component (named “agitation”), suggesting that these symptoms frequently occur together 

in AD patients.  

We aimed to identify genetic variants which show significant association with an agitation 

subphenotype of AD (AD+A) using imputed GWAS data from the GERAD1 consortium. 

 



Emma Cope 
Cardiff University 

2.  In Vitro Modelling of Neuronal – Microglial 

interactions by directed differentiation of Human 

Embryonic and Induced Pluripotent Stem Cells 

Aggregation of b-Amyloid (Ab) alone is not sufficient to account for all the symptoms of 

Alzheimer’s Disease (AD) progression, as such there is much emphasis upon the immune 

component of the disease. The cells of the brain that are capable of initiating an immune 

response are microglia, these are derivatives of haematopoietic cells and act in one of two 

ways in response to aggregated Ab.  In a neuroprotective role they have the capacity to 

phagocytose and clear Ab aggregates or they can release cytokines such as TNF-a, in a 

neurotoxic role, promoting apoptosis of the surrounding neurons and hence aiding disease 

progression. 

To uncover the precise role of microglia in terms of AD we propose to create an in vitro 

model of the disease composed entirely of hES derived cells. Protocols already exist for the 

differentiation of the required cell types, with the exception of microglia. 

Here we show two plausible differentiation protocols to create a human microglial 

precursor cell type, which can be utilised within the desired model of AD. The results show 

that within a relatively short culture period of four weeks it is possible to differentiate 

human embryonic stem cells expressing markers of the monocytic cell lineage 

(CD45+,CD14+, CD11b+). Differentiation can either be directed by the addition of MCSF and 

IL3 to ES-derived haematopoietic cultures or by the over expression of the haematopoietic 

transcription factor PU.1in multipotent neural progenitors. Culturing these cells with either 

ES-derived neurons or in astrocyte conditioned media, to induce further differentiation to a 

microglial cell type (CD45low, CD11b+, CD11c+, Iba1+) will then be examined.  

The development of the protocol for the generation of microglia holds great importance in 

terms of both the creation of the proposed in vitro model and for AD research as a whole. 

 



Helen Crehan 
UCL 

3.  Role of Complement Receptor 1 on microglia; 

Implications for Alzheimer's disease 

Recent genome wide association studies in Alzheimer’s disease have highlighted the 

importance of the complement cascade in the pathogenesis of Alzheimer’s disease. This 

work confirms the pathogenic relevance of earlier work implicating this process in the 

pathology of the disease and work showing that Aβ/amyloid deposits activate the 

complement cascade. In the genome wide studies, the second most significant hit, after 

apolipoprotein E, was the CR1 gene.  Microglia express complement receptors and the 

activation of specific receptors may increase Aβ clearance and reduce neurodegeneration. 

Based on this analysis, we investigated the relationship between Aβ and microglial CR1, by 

using a CR1 functional blocking antibody (Anti-CD35) to assess whether this relationship 

could underpin the association with disease. 

To explore the consequences of blocking CR1 to microglial-neuronal interactions, primary 

rat microglia were treated with a CR1 functional blocking antibody together with microglial 

activators for 24 hours. The effect on neuronal cell death was measured. A reduction in 

neuronal death was observed following blockade of microglial CR1. In order to elucidate the 

reason for the neurotoxic effect observed, levels of iNOS, superoxide and glutathionine 

were measured. The results demonstrated CR1 has a proinflammatory influence on 

neurotoxicity within the brain. In addition, the contribution of CR1 to microglial 

phagocytosis was measured. Here exposure of microglia to Aβ1-42 treated with the CR1 

functional blocker demonstrated increased in phagocytosis, a finding not shared following 

LPS treatment. These findings support our hypothesis that modulation of CR1 receptor on 

microglial cells could be a possible strategy to control neurotoxicity in the AD brain. 

 



Lucy Crompton 
Bristol University 

4.  Basal forebrain cholinergic neurons from human 

pluripotent stem cells; an in vitro model of Alzheimer's 

Disease. 

Alzheimer’s disease (AD) is characterized by the loss of basal forebrain cholinergic neurons 

(bfCNs), which ultimately leads to memory loss and cognitive decline. The ability to 

recapitulate this population from human pluripotent stem cells will advance this field 

towards regenerative medicine.  

We demonstrate generation of bfCNs from an expandable population of Neural Stem Cells 

(NSCs) from both human embryonic stem (hES) and human induced pluripotent stem (hiPS) 

cells, via the novel induction of intrinsic Sonic Hedgehog (SHH) signaling. These cells 

recapitulate in vivo development of bfCNs, indicated by temporal expression of the 

transcription factors NKX2.1, LHX8 and ISL1. The mature bfCNs express markers 

characteristic of their phenotype, including p75NTR. We also demonstrate the bfCNs 

release Acetylcholine, are electrically active and are able to generate cholinergic neurons in 

the adult rat brain.  

This work will enable the in vitro study of human bfCNs in terms of their development, 

disease modeling, drug development and application for cell replacement. 

 



Sumangali Kailainathan 
Bristol University 

5.  Physico-biochemical attributes of the common 

proBDNF Val66Met polymorphism 

Introduction: Brain derived neurotrophic factor (BDNF) binds its receptor tyrosine receptor 

kinase (TrkB) to facilitate neuronal survival and synaptic plasticity. The nucleotide 

polymorphism (G196A) resulting in a Val66Met substitution in the BDNF pro-region, is 

associated with hippocampal dysfunction and reduced episodic memory1 in humans, and is 

a possible risk factor for Alzheimer’s disease2. The objective of the study is to express and 

purify human recombinant wild type (WT) and cleavage resistant Val66 and Met66 proBDNF 

using E. coli and to characterise the physico-biochemical attributes of the proteins. 

Methods: The proteins were expressed in the E. coli using pET expression vectors, and 

refolded and purified using fast protein liquid chromatography (FPLC). Western blotting, 

surface plasmon resonance (BIAcore) and INcell analysis were performed to study the 

physical and biological attributes of the proteins. 

Results: Western blotting revealed the molecular weights of the proBDNF proteins to be 

about 26kDa, and not soluble aggregates as seen by native gels. Preliminary BIAcore results 

suggest that mature BDNF binds to TrkB with high affinity (Kd ~1nM) and the proBDNFs 

with about two to five fold less affinity (~2.5-5nM). INcell assays showed that activation of 

ERK in PC12TrkB cells (stably over expressing TrkB), by mature BDNF, had an EC50 of about 

80pM, whereas that of proBDNFWT was 190pM, and cleavage resistant forms Val66 and 

Met66 were 640pM-680pM. 

Conclusions: ProBDNF WT and polymorphic proteins were successfully expressed and 

purified. Preliminary results indicate that they all bind TrkB and are able to initiate the 

downstream ERK signalling pathway. 

References:  

1Egan et al, 2003. Cell.  112 ( 22):57-269.   

2Voineskos et al, 2011. Arch Gen Psychiatry. 68(2):198-206. 

 



Amrit Mudher 
University of Southampton 

6.  Tau aggregation: toxic, protective or irrelevant? 

Aggregation of highly phosphorylated tau into filaments and neurofibrillary tangles is a 

defining pathological hallmark of Alzheimer’s disease and other tauopathies. Animal 

models of these diseases demonstrate that tau-mediated dysfunction and toxicity are 

caused by highly phosphorylated, soluble species of tau and do not require its aggregation 

into tangles.  

In our Drosophila model, expression of highly phosphorylated wild-type human tau causes 

behavioural deficits resulting from synaptic dysfunction, axonal transport disruptions and 

cytoskeletal disintegration. These deficits occur in the absence of neuronal death or 

filament/tangle formation. Reduction of tau phosphorylation by treatment with LiCl, an 

inhibitor of the tau kinase glycogen synthase kinase-3beta (GSK-3β), rescues this 

phenotype.  

We show here that AR-A01448, a more specific GSK-3β inhibitor, also rescues this 

phenotype by the same mechanism, confirming that GSK-3β inhibition is sufficient to rescue 

tau-induced neuronal dysfunction. Remarkably, both pharmacological and genetic 

inhibition of GSK-3β also increase levels of human tau protein, and produce small insoluble 

granular tau oligomers.  

There are two implications of these findings. Firstly there are species of insoluble tau that 

are non-toxic, and may even be protective against tau toxicity. Secondly, reduction of GSK-

3β-mediated tau phosphorylation stimulates tau aggregation. 

 



Rebecca Sims 
Cardiff University 

7.  Follow up of Alzheimer’s disease with psychosis 

genome-wide association studies. 

Background: As Alzheimer’s disease (AD) progresses many sufferers experience additional 

behavioural symptoms including psychosis. Psychosis is reported to affect 40–60% of AD 

cases and is associated with more rapid cognitive and functional decline, more severe 

cognitive impairment, premature institutionalization, and aggressive behaviour. Studies 

demonstrate that Alzheimer disease with psychosis (AD+P) has heritability of up to 61%, 

suggesting that AD+P represents a distinct subtype suitable for gene mapping efforts. We 

recently published a genome-wide association study (GWAS) of AD+P. This study included 

the largest cohorts of AD+P and Alzheimer’s disease without psychosis (AD-P) subjects to 

date. 1,299 AD+P cases, 735 AD–P cases and 5,659 controls were drawn from the Genetic 

and Environmental Risk in AD Consortium (GERAD), the National Institute on Aging Late-

Onset Alzheimer's Disease (NIA-LOAD) family study and the University of Pittsburgh 

Alzheimer Disease Research Center (ADRC). We did not observe novel genome-wide 

significant evidence of association with AD+P. The power to detect loci of the magnitude 

commonly observed in complex traits was limited. However, a number of sub-threshold 

associations were observed that showed patterns of effect; stronger than those generally 

observed in AD; that are interesting biological and positional candidates; show some 

overlap with other psychiatric disorders. Here we describe the genotyping and analysis of 

the most interesting loci identified via GWAS in additional independent samples for 

association with AD.  

Methods:  2,000 additional samples were recruited from the UK, Italy and Belgium for 

follow up genotyping. All AD cases met criteria for probable or definite AD. Controls were 

aged 60+ years and were screened for cognitive decline or neuropathological signs of AD. 

AD+P status was assessed using the Neuropsychiatric Inventory. Genotyping was performed 

using the Sequenom MassARRAY® and Applied Biosystems OpenArray® platforms according 

to manufacturer’s recommendations. Association analyses were performed in PLINK using 

allele-based models, Follow up genotyping data were combined in an inverse variance 

weighted meta-analysis. GWAS and follow up data were combined using the fisher 

combined probability test.   

Results:   No SNP showed significant evidence for association with AD+P in this follow-up 

study. When meta-analyses were performed no SNP p-value passed the genome-wide 

significance threshold (p=5x10-8), however 2 SNPs showed greater evidence for association 

with AD+P than in the GWAS data alone.  

Conclusions: Identification of genetic variation associated with psychosis in AD will further 
our understanding of the disease mechanisms which underlie this sub-type of AD and may 

have implications for other neurodegenerative disorders where psychotic symptoms are 
common. 



Katy Stubbs 
University of Southampton 

8.  WldS mediated rescue of deficits in a Drosophila model 

of tauopathy 

Expression of human tau (htau0N3R) in Drosophila results in dysfunction associated with 

changes within the axon.  Impairments of axonal transport, disorganisation of microtubules 

and abnormal neuromuscular junction morphology are observed, along with locomotor 

deficits and reduced lifespan. 

Expression of the slow wallerian degeneration protein (wldS) is known to delay axonal 

degeneration in animal models of acute injury, and more recently in other 

neurodegenerative disease models.   

Here we present preliminary results of the rescue of tau induced deficits mediated by the 

co-expression of wldS and htau0N3R in our Drosophila model. 

 



Laura Delfino 
University of Leicester 

9.  An advanced model of Huntington’s disease in 

Drosophila melanogaster 

Huntington disease (HD) is an autosomal dominant inherited disease with full penetrance 

that, in Western Europe and North America, affects 3-10 subjects per 100,000 individuals.  

Drosophila melanogaster is an ideal study organism, but so far the current fly models are 

constitutive and the relevant transgenes are usually expressed pan-neurally or in specific 

organs such as the eye. To get new insights into the process of neurodegeneration we 

propose a new fly model, which allows switchable and tunable expression of human mutant 

huntingtin as well as its induction in a specific cell group, the pigment dispersing factor 

(PDF) expressing neurons. We aim to map the progression of neuronal damage performing 

behavioural assays for circadian rhythms and sleep. This will improve our knowledge of 

early mechanism of neurodegeneration, when the intervention might still be possible. 
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Leicester University 

10. Identification of novel therapeutic targets for 

Huntington’s Disease in S. cerevisiae 

Background: Genetic screens in yeast have identified gene deletions which either suppress 

or enhance mutant huntingtin (mhtt) toxicity. We recently combined data from gene 

expression profiling and genetic screens in yeast to generate a robust network of genes 

which modulate mhtt toxicity. We found an enrichment in genes involved in rRNA 

processing and ribosome biogenesis, implicating dysfunction of translation in the pathology 

of Huntington’s disease (HD).  

Aims: To identify and characterize novel overexpression suppressors of mhtt toxicity in 

yeast and mammalian cells, and to explore the role of translational dysfunction in HD 

pathogenesis. 

Methods: Yeast expressing a toxic mhtt fragment (Htt72Q) were used to identify 

mammalian cDNAs whose overexpression restores growth. Several of these cDNAs were 

stably expressed and analyzed in a PC12 model of HD. 

 Results: We screened ~42 million mammalian cDNAs in yeast and identified 102 genes 

whose overexpression suppressed mhtt toxicity. Using gene ontology analysis we found a 

significant enrichment in components of the translational machinery, complementing our 

previous observations. While translational efficiency and fidelity are unaltered in yeast 

expressing mhtt, expression of some genetic modifiers does perturb the efficiency of 

translation. We have also confirmed that selected suppressors reduce caspase 3/7 

activation in neuronal cells expressing mhtt. 

Conclusions: Our work has identified several novel genetic modifiers of mhtt toxicity, a 

subset of which are involved in translation. We have characterized the effects of these 

modifiers on translational efficiency and fidelity in yeast, and validated a subset of these 

modifiers in neuronal cells.  



Gurdeep Kooner 
University of Leicester 

11.  Characterising the possible role of splicing in 

Huntington’s Disease 

Huntington’s disease (HD) is a fatal autosomal dominant neurodegenerative disorder 

caused by the expansion a polyglutamine tract in the huntingtin protein (htt). Given the 

wide range of cellular interactions involving htt, pathogenesis is attributed to both 

disruption of numerous cellular and metabolic pathways, as well as toxic gain-of-function 

effects, most notably a propensity of mutant htt to misfold and aggregate.  

mRNA splicing defects have been observed in several neurological diseases, though the role 

of such defects in HD pathogenesis is unclear. We conducted a genetic modifier screen in 

yeast, which identified several splicing genes that suppressed mutant htt toxicity when 

overexpressed.  We aim to validate these candidate genes in cell lines, C. elegans, and a HD 

mouse model, to elucidate the mechanism(s) underlying this protection. 

Using PC12 cells expressing a mutant htt fragment we have found that overexpression of 

certain splicing genes reduces the level of caspase activation. Furthermore, overexpression 

of these genes appears to modify aggregation dynamics, perhaps due to altered splicing of 

genes encoding aggregate modulating proteins. Further investigations are required to 

better understand the causal mechanisms surrounding these observations. 

In order to validate these gene hits in HD mice lentiviral constructs overexpressing theses 

genes will be administered using intranasal delivery, technique which has been optimised in 

the lab.  

In summary, the data suggests that splicing genes can modulate the toxicity of mutant htt, 

establishing the basis for further investigation and perhaps novel therapeutic interventions 

for this devastating disorder. 

 



Sophie Franklin 
King's College London 

12.  Caspase-6 does not contribute to the proteolysis of 

mutant huntingtin in the HdhQ150 knock-in mouse model 

of Huntington’s disease 

Huntington’s disease (HD) is a late-onset progressive neurodegenerative disorder 

characterised by irrepressible motor dysfunction, cognitive decline and psychiatric 

disturbances for which there is no effective disease-modifying treatment. The proteolytic 

cleavage of huntingtin (HTT) to generate N-terminal fragments has been proposed to be a 

key aspect of HD pathogenesis. In particular, it has been shown that HTT can be cleaved at 

amino acid 586 by caspase-6 (CASP6) and that prevention of cleavage at this site is 

neuroprotective and can rescue HD-related phenotypes in YAC transgenic HD mouse 

models.  

To determine the role that CASP6 plays in HTT proteolysis, we evaluated the effects of the 

genetic ablation of Casp6 in the HdhQ150 knock-in mouse model of HD. Here we show that 

the loss of CASP6 had no effect on the proteolysis of HTT, and did not modify the pattern of 

N-terminal HTT fragments that are present in the brains of these animals. Furthermore, we 

show that CASP6 ablation does not influence the steady-state levels of soluble HTT in the 

brains of presymptomatic mice.  

We conclude that CASP6 is not necessary for HTT proteolysis in the HdhQ150 mouse model 

of HD, and that targeting CASP6 as a therapeutic strategy should be approached with 

caution in the context of this complex disease. 

 



Nash Matinyarare 
University of Southampton 

13.  The selective down regulation of small heat-shock 

protein HSPB5 (alpha-b-crystallin) during huntington's 

disease: implications for Oligodendrocytes 

Huntington’s disease (HD) is a neurodegenerative disease characterised by huntingtin 

protein misfolding and the intra-cellular accumulation of mutant huntingtin (mHtt). 

Accumulation of mHtt is most pronounced in neurons and is thought to underpin neuronal 

dysfunction. Oligodendrocytes have been shown to accumulate mHtt aggregates, which 

may contribute to cellular dysfunction in these cells. Diffusion tensor MRI (DT-MRI) studies 

show that white-matter changes are amongst the earliest pre-symptomatic changes 

observed in HD. These findings have been taken to implicate pre-symptomatic axonal and 

or glial aberrations.  

Our investigations using the R6/2 mouse model show that mHtt results in a specific down-

regulation of the small heat shock protein (sHSP) HSPB5 (alpha-B-crystallin). Whole brain 

sub-fractionation shows that HSPB5 is enriched in the myelin fraction. Emulsion in situ 

hybridisation localises HSPB5 in oligodendrocytes. Detergent extraction shows differential 

HSPB5 partitioning between soluble and insoluble fractions.  HSPB5 is implicated as an anti-

apoptotic protein, a negative regulator of inflammation, and also as a cytoskeleton 

stabilising protein suggesting its down-regulation in R6/2 mice is likely to promote 

increased oligodendrocyte vulnerability to mHtt cytotoxicity.  

To investigate the effect of mHtt in oligodendrocytes at a molecular level we have 

employed the oligodendrocyte cell line OLN-93. Immuno-blot and immunohistochemical 

characterisation of the cells shows increased expression of key myelin proteins CNP and 

MBP as the cells differentiate. Interestingly, HSPB5 concentration, which peaks during the 

early phase of OLN differentiation, declines after day 3. Transfection of the cell-line with 

aggregate forming httEx-1-Q97 results in a selective downregulation of HSPB5. This result 

supports the in vivo findings from R6/2 mice.  

We are currently investigating human tissue, from distinct Vonsattel stages of disease, to 

see if this is observed in the human disease.  As HSPB5 has several critical cellular roles, its 

down-regulation may compromise oligodendrocyte structure and function, which 

ultimately has negative consequences for neurons. 

 



Aisling O'Loughlin 
Oxford University 

14.  Exosome-based gene therapy for neurodegenerative 

Huntington’s disease is an autosomal dominant monogenic neurodegenerative disorder, for 

which there is no cure, caused by expansions of a polyglutamine tract in the Huntingtin 

gene. Research shows that oligonucleotide-based treatments aiming to decrease expression 

of the mutant Huntingtin protein in the brain can prevent, or reverse, the phenotype. 

Translation of such therapies to the clinic is hindered by the lack of a delivery vehicle which 

is easily administrable, non-toxic and immunologically inert.  

We propose exosomes as a solution to this deficit in the field of gene therapy. Exosomes 

are a subtype of membrane vesicle released from the endocytic compartment of live cells. 

They can traverse biological barriers, transport functional nucleic acids between cells and 

play an important role in endogenous cell-to-cell communication. Recently these natural 

cell-derived nanocarriers have been used to encapsulate exogenous oligonucleotides and 

transport these across the blood-brain barrier to cause knockdown of the gene of interest.  

Here, we build on this research and apply this exciting nanotechnology to the treatment of 

Huntington’s disease. 

 



Victoria Roberton 
Cardiff University 

15.  A new method of testing cells for in vivo 

transplantation in neurological disease 

Cell replacement has been demonstrated as a potential therapy for neurological disorders 

such as Parkinson’s disease (PD) and Huntington’s disease (HD). Transplants of primary 

human foetal cells in PD and HD patients have shown promising results in clinical trials, 

however logistical and ethical problems in the use of this donor tissue has demanded the 

development of alternative cell sources. Pre-clinical trials of potential human donor cells 

require transplantation into relevant animal models of disease (usually rodents) to test for 

safety as well as differentiation, integration and function. As xenotransplantation of human 

foetal cells in the rodent brain results in rejection of the grafts, immunosuppressant drugs 

or immune compromised hosts are generally used to allow functional assessment of the 

graft in vivo. However each of these approaches have their own caveats, and the long 

period of time required for grafted human cells to differentiate fully renders these methods 

unsuitable for the detailed anatomical and functional testing required for preclinical 

assessment. A method developed recently in our lab has allowed the long-term survival of 

human donor cells in adult rat hosts that had previously been desensitised to xenogeneic 

tissue via neonatal intraperitoneal injection (Kelly et al. 2009). 

 In order to maximise the potential of this model for such experiments, it is important to 

define the parameters of the desensitisation process more fully. This is the focus of my 

work, including the development of the method in mouse as well as rat to allow its use in 

transplantation studies in transgenic mouse models of disease. We report progress on; 

determining the range of tissue disparity (between tissue used for tolerisation and 

transplantation) that can be used for the desensitisation to be effective, and validation of 

the method in mouse and a second rat strain.  

 



Nicci Robertson 
UCL 

16.  The European Huntington’s Disease REGISTRY study- 

how a large observational study works in the clinic setting 

Huntington’s Disease (HD) is a progressive neuropsychiatric disorder consisting of motor, 

cognitive, behavioural, affective and perceptual changes. REGISTRY is a multi-centre, multi-

national observational study with no experimental treatment. REGISTRY is part of a 

worldwide collaboration dedicated to finding treatments that make a difference for HD.  

At the National Hospital for Neurology and Neuroscience (NHNN) we have over 340 

participants currently enrolled in REGISTRY, making us one of the largest sites in the UK. We 

see patients yearly to conduct a wide variety of assessments and tests that make up the 

REGISTRY assessment battery. These include:; a brief neurological examination, cognitive 

examination, a brief psychiatric interview, information on demography, medical history, 

medications, co morbidity, functional ability, and bio samples. The study is run alongside 

our fortnightly specialist HD clinics and through the co-operation of the whole multi-

disciplinary team we able to collect high quality data from a broad spectrum of HD patients.  

REGISTRY can also be used to identify patients who may be suitable for other research 

projects, such as the TRACK and PADDINGTON projects, as well as identifying potential 

patients for clinical trials. There have already been 11 papers published using REGISTRY 

data and there are more in the pipeline. Researchers working in the HD field can apply to 

the board of directors to use the data collected by REGISTRY to carry out their own analysis 

enabling researchers to access much larger data sets than would be possible to collect 

individually. Participation in REGISTRY will enable deeper understanding about the natural 

course of HD and which factors other than the HD gene influence its onset, presentation 

and course. 

 



Jordan Scoberg-Evans 
Cardiff University 

17.  The Effect of Sonic Hedgehog and Cyclopamine on 

Survival and Differentiation of Striatal Grafts in the 

Quinolinic Acid Lesion Model of Huntington’s Disease 

Huntington’s disease (HD) is a progressive neurodegenerative disorder characterised by a 

triad of motor, cognitive and psychological impairments. There is currently no cure or 

therapy that is able to alleviate the symptoms of the disease. One therapy that has shown 

promise in clinical trials is transplantation of primary foetal striatal cells to replace the lost 

MSNs, although the clinical benefits obtained show variability. Increasing the 

reproducibility of clinical benefits observed from striatal grafts is required in order for the 

therapy to be made more readily available.  

Previous studies have evaluated the use of growth factors involved in MSN development as 

a possible mechanism to increase the integration and survival of grafted cells. The 

morphogen sonic hedgehog (Shh) has been shown to have an important role in striatal 

development, and we investigate the effects of Shh and its antagonist, cyclopamine, on 

striatal graft cell numbers and integration into the quinolinic acid (QA) lesioned host 

striatum. We find that the introduction of cyclopamine into primary foetal striatal cell 

transplant media prior to transplantation significantly increases the integration and cell 

numbers of striatal grafts in QA-lesioned striata. In contrast, we find the introduction of Shh 

has no effect on striatal graft integration or cell numbers, which is contradicted by previous 

studies.  

We report that our findings are inconclusive due to the low numbers of graft integration 

found and the inability to compare Fox-P1- and ctip 2-labelled tissue with DARPP-32-

labelled tissue. The lack of previous investigation into the effects of Shh and cyclopamine 

on primary foetal striatal cell differentiation also contributes to our inability to offer a firm 

conclusion on the findings of the present study. We therefore feel that further investigation 

into the potential effects of Shh and cyclopamine treatment on striatal graft differentiation 

and integration is required. 

 



Marie Bondulich  
King's College London 

18.  HDAC4 interacts with huntingtin and HDAC4 

reduction decreases cytoplasmic aggregation and rescues 

synaptic function in HD mouse models 

Histone deacetylase (HDAC) 4 is a transcriptional repressor that contains a glutamine rich 

domain. We have found that HDAC4 associates with mutant exon-1 and full length HTT in 

vivo in a polyQ length-dependent manner and co-localizes predominantly with cytoplasmic 

inclusions in the brains of HD mouse models. HDAC4 knock-down inhibited aggregate 

formation in both the R6/2 (N-terminal fragment) and HdhQ150 (full length knock-in) 

mouse models of HD. This reduction in aggregation occurred in the cytoplasm, consistent 

with the subcellular localisation of HDAC4 in mouse brain, and was associated with a 

restoration of synaptic function. There was no evidence for HDAC4 translocation to the 

nucleus during disease progression, HDAC4 knock-down had no effect on HTT aggregation 

in the nucleus and no impact on global transcriptional dysregulation. Knock-down of HDAC4 

improved motor co-ordination, as determined by rotarod performance, neurological 

phenotypes and extended survival.  

This provides a clear demonstration that cytoplasmic pathogenic mechanisms contribute to 

HD-related neurodegenerative phenotypes and identifies HDAC4 as a therapeutic target for 

HD. Our demonstration that the administration of SAHA decreases HDAC4 protein but not 

Hdac4 mRNA in vivo indicates that HDAC4 provides a mechanism of targeting mutant HTT 

that is amenable to small molecule therapeutics. 

 



Jessica Steventon 
Cardiff University 

19.  Can Advanced Neuroimaging Techniques Detect 

Abnormalities in White Matter Pathways in a Mouse 

Model of Huntington's Disease? 

Research using transgenic and knock-in mouse models of Huntington's Disease (HD) is 

fundamental to furthering our understanding of the pathophysiology of this disease.  

Whereas histological methods have traditionally dominated mouse phenotyping, non-

invasive neuroimaging techniques typically used in humans are now being applied to 

transgenic mice, allowing for the study of disease progression in a single animal over time. 

Although neuroimaging in patients with HD offers many advantages, current techniques 

cannot directly inform us about the underlying cellular pathology. Hence, we need to 

understand how cellular effects we see in mouse models translate to human MRI data. The 

benefit of neuroimaging in mice is the ability to achieve histological validation of any 

observed effects, and relate this to MRI measures in patients. 

Diffusion MRI is a technique which measures the diffusion of water through tissue and is 

used to visualise white matter pathways in the brain. The current study developed an 

equivalent protocol to that used in humans in order to study differences in white matter 

microstructure in the YAC-128 mouse model of Huntington’s Disease. 16 YAC-128 mice and 

16 wild-type littermates were scanned on a 9.4 Tesla Bruker Biospin system with a 

diffusion-MRI and anatomical T2-weighted protocol at the Experimental MRI Centre 

(EMRIC) at Cardiff University. White matter pathways were reconstructed in 3-dimensions, 

which was advantageous over histological techniques in which white matter fibres can only 

be studied in one plane. This is the first study to use detailed tractography on a 

Huntington’s disease mouse line, and the result from this study will be presented. 

 



Zana Abdulkareem 
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20.  A putative role for SK channels in neuronal death and 

neuroprotection 

Involvement of plasma membrane K+ channels in cell proliferation and apoptosis has been 

widely studied and highlighted in many cell types including excitable cells. In neurons, 

intermediate and small conductance Ca2+ activated K+ (SK) channels play a pivotal role in 

numerous processes such as afterhyperpolarisations, firing patterns and memory tasks, 

although links between cellular events and higher order functions (memory) are not well 

defined. Physiologically, activation of SK channel causes efflux of K+, thus lowering the firing 

frequency of action potentials.  

The primary aim of this study to determine whether pharmacological modulation can be 

protective in the face of cellular insult.  We investigated SK channels in both astrocytic 

MOG-G-UVW and neuronal SH-SY5Y cell lines using RT-PCR to determine the expression of 

SK mRNA levels and cell proliferation assays in the presence and absence of SK channel 

modulators. RT-PCR indicated the presence of IK mRNA in MOG-G-UVW cell line. In contrast 

PCR showed the presence of SK1 and SK3 mRNA in the SH-SY5Y cell line. Intriguingly, SK 

channel activators significantly increased cell numbers in the presence of neuronal insults. 

In MOG-G-UVW cells, the IK activator NS309 in combination with cobalt chloride (CoCl2) or 

hydrogen peroxide (H2O2), which by themselves reduce cell numbers, produced dose-

dependent increases in cell numbers at concentrations of  30 nM, 100 nM, and 300 nM. 

Interestingly, the SK1 activator GW542573X (20 μM and 30 μM) only affords significant 

protection against hydrogen peroxide (H2O2) in SH-SY5Y cells.  

In conclusion, the preliminary data from this study show that SK activators may or may not 

rescue cells from hypoxia (CoCl2) or oxidative stress (H2O2). Current work focuses on 

determining whether the “protection” can be correlated with the expression of SK4 or SK1 

channels in these cells. 

 



Joseph Jebelli 
UCL 

21.  The Role of P53 Family Proteins in Sculpting 

Microglial Activation in Neurodegeneration 

Microglia are the resident immunocompetent cells of the central nervous system (CNS). In 

the healthy CNS microglia exist in a ‘resting’ phenotype, characterised by a small cell body 

and extensively branched processes. During neurological insult and neurodegenerative 

disease however, microglia dramatically change their morphology into an ‘activated’ 

phenotype that is characterised by a hypertrophic cell body and fewer, retracted processes. 

During activation, microglia release a range of pro-inflammatory, neurotoxic substances 

that cause disastrous downstream consequences to neuronal survival.  

P53 is a transcription factor, encoding a 53 kDa protein that promotes the expression of 

genes involved in cell-cycle arrest, DNA repair, apoptosis, and autophagy. P53 belongs to a 

family of highly homologous, related proteins known as p63 and p73. The function p63 and 

p73 is unclear, although they are thought to command similar functions to p53. 

Interestingly, emerging evidence suggests that these proteins also operate to determine 

microglial behaviour upon activation in neurodegenerative disease.  

Here we show that p53 is essential to microglial activation and subsequent neurotoxicity. 

We report a significant reduction in the synaptic proteins GAP-43, synaptophysin, and 

drebrin upon incubation with lipopolysaccharide (LPS)-treated microglial-conditioned 

media (MGCM) after 24 hrs, prior to any visible signs of neuronal cell death. Importantly, 

the loss of synaptic marker expression is restored upon exposure to MGCM from activator 

induced microglia in the presence of the transcriptional p53 inhibitor pifithrin-α (Pα), but 

not the mitochondrial apoptotic p53 pathway inhibitor pifithrin-μ (Pμ). This 

neuroprotective effect is mediated by modulation of the pro-inflammatory cytokines 

tumour necrosis factor α (TNF α) and interleukin 1-β (IL-1β), suggesting that transcriptional-

dependent p53 activities in microglia are responsible for a non-cell autonomous process of 

synaptic degeneration in neurons during inflammation. 

 



Nee Na Kim 
Cambridge University 

22.  Combined gene therapy and enzyme replacement 

therapy for Globoid cell Leukodystrophy in Twitcher mice 

Globoid Cell Leukodystrophy (GLD) is an autosomal recessive lysosomal storage disease due 

to in-born error of galactosylceramidase (GALC), important to myelin remodeling. GALC 

deficiency leads to demyelination in brain, spinal cord, nerve roots and peripheral nerves. 

Currently, limited treatment of haematopoietic stem cell transplantation is available to 

human. Many experimental treatments in an authentic animal model, Twitcher mice, 

showed limited therapeutic effects. Since GLD involve the whole-body pathology, more 

effective mode of GALC rescue was devised. In this thesis, we explored direct gene transfers 

to brain together with other related systemic modalities to treat GALC deficiency more 

efficiently. Recombinant adeno-associated viruses (rAAV) with 2/5 and 2/8 pseudo-types 

were designed to induce murine GALC. We administered the therapies in neonatal period 

and explored structural differences in Twitcher mice. Neonatal intracranial micro-injection 

of rAAV-CMVp-mGALC targeted central nervous systems. This therapy resulted in 

improvements in clinical outlooks and rescue of enzyme deficiency in the brain. Yet, 

therapeutic limitation was seen in periphery.  

We demonstrated rAAV-DC172-mGALC effectively transduced hepatocytes to provide the 

stable source of active mGALC for peripheral nerves. When two therapeutic vectors were 

delivered together in the neonatal period, global restoration of GALC activity resulted in 

reduced demyelination, inflammation and axonal degeneration. This new paradigm of 

combining gene therapies protected Twitcher mice from biochemical insult in myelin 

biology with improved survival and neuro-motor functions. We have demonstrated 

combination therapy was the most successful than singular therapy to target both central 

and peripheral nervous system in a complementary manner. In addition, we established in 

vitro system to obtain murine GALC in preparation to enzyme replacement therapy. Mass 

production and purification of active GALC eventually facilitated solving of 3d structure of 

GALC.  

Based on the materials I have generated, it offers a promise for improved therapies and 

pathogenic studies for GLD. 

 



Leigh Paton 
MRC Functional Genomics Unit 

23.  New disease implications for the Mucolipidosis II 

gene GNPTAB: stuttering and neurodegeneration 

GNPTAB encodes the α and β  catalytic subunits of the  of the lysosomal enzyme   N-

acetylglucosamine-1-phosphotransferase (GNPT) which also includes the substrate 

recognition subunits γ. GNPT catalyses the first step in the biosynthesis of mannose-6-

phosphate (M6P)   that tags  hydrolases for transport to the lysosome, ensuring cellular 

degradation of waste material.  

Homoyzgous or compound heterozygote nonsense or frameshift mutations in GNPTAB 

cause Mucolipidosis II (MLII), a severe multi-organ disorder lethal within the first decade of 

life. MLII patients are deficient in GNPT and typically present with characteristic cell 

inclusion bodies resulting from the expansion of lysosomes.   

Defects in lysosomal activity, resulting in the accumulation of aggregated protein, have 

previously been shown to be causative factors in neurodegenerative diseases such as 

Parkinson’s and Alzheimer’s Disease. Recessive mutations in the GBA gene, which encodes 

an hydrolase, are associated with Gaucher’s Disease(GD).  Incidently, carriers of GD have an 

increased risk of developing Parkinson’s disease. 

Interestingly, both heterozygote and homozygote missense mutations in GNPTAB have also 

been reported in patients with persistent stuttering.    

We have recently identified a novel premature truncation mutation in GNPTAB in a mouse 

with growth retardation generated through large scale ENU mutagenesis. We are currently 

conducting a phenotypic and molecular analysis to determine the potential relevance of 

this mutation to human disease. This research will bring new insights into pathways leading 

to neurodegeneration and stuttering. 

 



Tatyana Shelkovnikova 
Cardiff University 

24.  ALS-like phenotype in mice expressing an aggregate-

prone form of human FUS protein 

Pathological inclusions formed by FUS or TDP-43 proteins have been recently identified as 

characteristic features for a number of neurodegenerative conditions. These DNA/RNA-

binding proteins share striking structural similarity, though the sequence of domains in FUS 

is inverted to that in TDP-43. It is well established that ~25 kDa highly aggregate-prone C-

terminal fragments of TDP-43 are common components of pathological inclusions.  

We hypothesized that expression of a structurally similar fragment of FUS, i.e. the C-

terminally truncated form, comprising intact prion-like domain but disrupted RNA-binding 

region and lacking NLS, might also yield robust proteinopathy in vivo. In cell culture studies 

we demonstrated that truncated FUS is highly aggregate-prone and forms aggresomes. This 

is in contrast to other modified forms of FUS localizing in the cytoplasm due to the lack of 

functional NLS that become recruited into stress granules.  

To assess if expression of C-terminally truncated FUS would trigger proteinopathy in vivo, 

we used a Thy1 promoter expression cassette to generate transgenic mice. Mice expressing 

truncated human FUS in the nervous system developed early onset and fast progressing or 

dysfunction that caused severe disability and premature death. Abundant FUS-positive 

inclusions, sometimes ubiquitinated, were detected in lower motor neurons of 

symptomatic transgenic mice.  FUS proteinopathy was accompanied by neuroinflammatory 

changes, neurofilament disturbances, loss of nerve fibers and muscle denervation. The mice 

demonstrated decreased numbers of lower motor neurons in spinal cord and selected 

motor nuclei of brainstem.  

Results of our studies demonstrate that expression of truncated FUS loosing both nuclear 

localization and RNA-binding ability triggers proteinopathy in cultured cells and in mice. 

Pathological changes developed in the nervous system of transgenic mice recapitulate 

many characteristic features of human ALS pathology. These models will be useful for 

getting further insights into mechanisms and consequences of FUS proteinopathy in 

humans and testing novel therapeutic interventions. 



Phillip Smethurst 
UCL 

25.  Amyotrophic Lateral Sclerosis (ALS): Prion like 

seeding and aggregation of TDP-43 

Recent research and clinical observations of disease spread have demonstrated striking 

similarities between prion disease and amyotrophic lateral sclerosis (ALS). TDP-43 is 

thought to be one of the main pathological proteins involved in ALS and has been shown to 

contain a ‘prion like domain’ in the C terminus containing highly enriched Q/N regions. 

These Q/N rich regions allow the protein to self associate and form aggregates. To account 

for pathological spread we propose that TDP-43 could potentially form a seeding reaction in 

vivo. To demonstrate this we are using the SHSY5Y neuroblastoma cell line and inoculating 

the cells with sonicated human TDP-43 positive ALS brain homogenates. By performing 

TDP-43 Immunocytochemistry we are attempting to demonstrate seeding activity of the 

TDP-43 protein.  

In future work we plan to undertake in vivo transmission studies by performing 

intracerebral inoculation with human TDP-43 positive ALS brain or spinal cord homogenate 

on wild type mice. To assess for disease acquisition, motor and behavioural tests will be 

conducted, and immunohistochemistry on the brain and spinal cord to assess for induction 

of TDP-43 pathology and seeding. A seeding reaction via pathological TDP-43 directly from 

human ALS brain could support a ‘prion like’ disease hypothesis in ALS and potentially allow 

us to establish a more accurate sporadic ALS model.  

 



Lydia Alvarez-Erviti 
UCL 

26.  In vivo alpha-synuclein silencing by systemic injection 

of targeted exosomes 

Objective: To demonstrate that systemic administration of RVG-exosomes loaded with 

genetic cargoes can be a long-term gene therapy delivery tool for the treatment of 

Parkinson’s disease (PD). 

Background: Gene therapy is a promising tool for the treatment of PD, however an 

important challenge facing this approach is the development of a gene therapy vehicle for 

widespread delivery to the brain. We have developed a gene therapy vehicle based on 

targeted exosomes which we have shown are capable of selectively targeting the delivery 

of siRNA to brain resulting in gene silencing after intravenous administration.  

Alpha-synuclein aggregation plays a central role in PD pathology and increased expression 

or decreased degradation may be key features in its mechanism. An obvious initial target 

for siRNA downregulation in PD is alpha-synuclein. 

Methods: Exosomes were isolated from bone marrow dendritic cells transfected to express 

the RVG peptide and loaded with siRNAs by electroporation, siRNA sequences to alpha-

synuclein were optimized in SH-SY5Y cells over-expressing mouse or human alpha-

synuclein. Alpha-synuclein siRNA-RVG exosomes were injected intravenously in normal 

mice. Alpha-synuclein silencing was evaluated by qPCR, Western blot and 

immunohistochemistry.    

Results: The systemic injection of RVG exosomes loading with siRNAs against alpha-

synuclein decreased the level of endogenous mouse alpha-synuclein in a variety of brain 

areas. This decrease was detectable at the mRNA (qPCR) and protein levels (WB, 

immunohistochemistry).  

Conclusion: RVG exosomes are capable of delivering siRNA specifically and safely after 

systemic administration, and may be a usefull approach to decrease alpha-synuclein levels 

in the brain. 

 



Jennifer Badger 
Bristol University 

27.  Generation of a scalable population of dopaminergic 

neural precursors from human pluripotent stem cells 

Objective: To produce a protocol that generates FOXA2/TH/LMX1A+ dopaminergic (DA) 

neurons in a scalable manner in order to enhance the yield of target neurons from 

pluripotent stem cells (PSCs).  

Background: Human PSCs have been shown to generate the dopaminergic (DA) neurons 

lost in Parkinson’s disease (PD).   These neurons must express FOXA2 to demonstrate they 

are from the correct region of the brain (ventral midbrain – VM).  We have generated a 

free-floating embryoid body based differentiation protocol that improves cell-cell contact 

and signalling, and is capable of producing vast numbers of neural progenitors (NPCs) from 

a small number of pluripotent colonies.  

Methods: Pluripotent colonies were lifted from inactivated mouse embryonic fibroblasts 

approximately 10 days after passage.  Colonies were grown as embryoid bodies in KOSR 

media, followed by a CDM stage to select for a neural phenotype. Growth factors FGF8a, 

Purmorphamine and Ascorbic acid were added to generate a VM NPC phenotype.  

Progenitors were maintained in expansion media then plated onto laminin/PDL coverslips 

for 2 weeks and screened for DA markers using RT-PCR and immunostaining. 

Results: Our protocol generates ~86% FOXA2+ neurons.  Neurons expressed markers of DA 

phenotype including TH, Pitx3 and LMX1A.  We have also demonstrated expression of 

mature A9 markers such as Girk2 and DAT by RT-PCR. Neural progenitors could be 

maintained in expansion for over 60 days. 

Conclusions: Our protocol is able to generate large numbers of VM NPCs that produce DA 

neurons.  Our future work will examine their potential to rescue motor function in animal 

models of PD. 

 



Peter Barbuti 
Bristol University 

28.  Recapitulating the Parkinson’s disease (PD) Brain:  

Generating disease-specific PD induced pluripotent stem 

(iPS) cell lines from human fibroblasts and their 

subsequent differentiation to A9 midbrain dopaminergic 

neurons 

Background: PD is primarily a neurodegenerative movement disorder clinically 

characterised by the loss of A9 dopaminergic neurons in the substantia nigra pars compacta 

(SNpc) of the midbrain.  The disease is classically diagnosed by the motor symptoms of 

resting tremor, bradykinesia, rigidity, gait difficulty and postural instability in addition to 

non-motor symptoms, such as depression.   Not every PD sufferer presents with the same 

disease pathology thus making diagnoses and treatment difficult.  There are currently 

127,000 people in the UK diagnosed with PD. 

Methods: Lentiviruses encoding the pluripotency factors: Oct4, Sox2, Nanog, Lin28 and Klf4 

were used to reprogram patient fibroblasts into iPS cells derived from a 2mm2 skin biopsy.  

An in-house 5-stage embryoid body (EB) based differentiation protocol was modified to 

generate midbrain dopaminergic neurons. 

Results: It is possible to repeatedly and consistently generate iPS cells from PD patients 

with a variety of ages, symptoms, genetic and idiopathic pathologies.  These iPS cells have 

then been characterised by the pluripotency markers: SSEA4, Tra-1-60 and Alkaline 

Phosphatase.  Adapting an in-house protocol has enabled the generation of neurons 

characterised the markers of an A9 midbrain dopaminergic phenotype, including: Girk2, 

FoxA2, DAT, VMAT and TH. 

Conclusions: It is possible to generate a disease-specific iPS cells from Parkinsonian 

patients.  The generation of dopaminergic neurons of the A9 subset from the SNpc enables 

PD to be modelled in-vitro.  Putting the genetic and idiopathic PD lines through this 

protocol enables greater understanding of PD with future work looking at what 

drugs/agents we can use to try and prevent/protect/regenerate them. 

 



Amy Beynon 
Swansea University 

29.  Neuroprotective effect of ghrelin in mid-brain 

dopaminergic neurones 

Objective: The gut-brain hormone, ghrelin, has been shown to be protective in neurotoxin-

based models of Parkinson’s Disease (PD). Our primary aim was to determine whether 

ghrelin exerts a direct neuro-protective effect in a cellular toxin-based model of PD. 

Background: Ghrelin is an orexigenic stomach hormone that is elevated by caloric 

restriction. The hormone acts centrally to increase mid-brain dopamine neurone activity, 

amplify dopamine signaling and protect against neurotoxin induced dopamine cell death in 

the mouse substantia nigra pars compacta (SNpc). 

Methods: Here we used the SN4741 dopaminergic neuronal cell-line, derived from 

embryonic mouse mid-brain, to determine whether ghrelin mediates a direct 

neuroprotective effect on dopamine neurones in-vitro. Briefly, cultured cells (3x104) were 

exposed to the toxins, rotenone (1,10,100,1000nM), 6-OHDA (0.1, 1, 10, 20, 40, 60, 80, 

100uM) or hydrogen peroxide (0.1, 0.2, 0.4, 0.6, 0.8mM) with and without pre-treatment of 

acyl-ghrelin (1,10,100nM). Subsequent quantification of cell numbers was performed by 

immunofluorescence-based detection using an InCell Analyser (GE Healthcare). 

Results: Firstly, SN4741 neurones were shown to express both the ghrelin receptor, GHS-R 

and the enzyme responsible for acylating the ghrelin peptide, ghrelin-O-acyl transferase 

(GOAT). Secondly, the suitability of the SN4741 cells as an in-vitro model of neurotoxin-

based PD was confirmed as treatment with rotenone, 6-OHDA and hydrogen peroxide 

resulted in a dose-dependent loss of TH+ cells. Finally, pre-treatment with ghrelin 

significantly reduced TH+ cell loss induced by both the unspecific complex I inhibitors, 

rotenone and 6-OHDA. However, ghrelin did not protect against hydrogen peroxide 

mediated cell loss. 

Conclusions: Ghrelin directly protects cultured embryonic mid-brain TH+ neurones against 

complex I inhibition. 

 



Carlo Breda 
University of Leicester 

30.  Unravelling the therapeutic potential of Rab family 

GTPases in Parkinson’s disease 

Parkinson’s disease (PD) is the second most common neurodegenerative disorder affecting 

the world population over 65 years of age. A central hallmark of the disease is loss of 

dopaminergic neurons in the substantia nigra par compacta. The surviving neurons often 

show protein inclusions, known as Lewy bodies, which contain misfolded α-synuclein (α-

syn) protein. α-syn dysfunction has been associated with defects in vesicle trafficking, 

production of reactive oxygen species, mitochondrial dysfunction and proteasome 

impairment.  

Rab family GTPases participate in the directed transport and tethering of vesicles to their 

target membranes in widespread cellular processes. We have previously shown that Rab11 

overexpression can ameliorate defects in synaptic transmission and reduce 

neurodegeneration in a Drosophila model of Huntington’s disease. We reasoned that Rab11 

may also modulate α-syn dependent pathology in PD model flies.  

Our preliminary data indicates that Rab11 overexpression via the gmr driver protects 

against loss of photoreceptor neurons in this fly model of PD. Moreover, the expression of 

α-syn in dopaminergic neurons (using the ple driver) leads to impaired climbing ability, 

which is ameliorated upon co-expression with Rab11.  

This work will be extended in PD flies to other Rab family GTPases, and will also be 

supported by a parallel study in mammalian cells in which Rab genes will be screened for 

affects upon αSyn dimer/oligomer formation. Our initial observations with Rab11 highlight 

the therapeutic potential of Rab family GTPases in the context of the PD, and validate this 

fly model as a useful platform for future pre-clinical tests of these genes. 

 



Ludivine Breger 
Cardiff University 

31.  Can L-Dopa treatment influence the success of cell 

therapy for Parkinson’s disease? 

Parkinson’s disease (PD) is the most common neurodegenerative movement disorder and is 

characterised by a loss of dopaminergic neurons. Despite severe long-term side effects, the 

gold standard treatment for PD remains the dopamine precursor L-DOPA. Currently being 

investigated is an alternative approach to the treatment of PD by transplanting dopamine 

releasing foetal primary cells to replace lost cells. However, when tested in clinical trials, 

this procedure resulted in inconsistent benefits within patient cohorts. Most patients 

entering these clinical trials were under L-DOPA treatment for many years and remained 

under medication after transplantation. L-Dopa is known to adversely affect dopaminergic 

cells in culture but the literature offers contradictory findings about the in vivo effects. 

Therefore we investigated whether L-Dopa could affect the survival, the implantation or 

function of the graft and the development of side effects using a rodent model of PD.  

Unilaterally 6-hydroxydopamine lesioned rats were treated daily with L-Dopa for 8 weeks 

preceding, or 8 weeks following transplantation, or for 16 weeks (8 weeks before and after 

grafting). During this period, animals were assessed for functional recovery at regular 

intervals. The survival of the grafted cells and their implantation into host tissue was 

assessed by immunohistochemistry analysis of the brains. 

The different treatment regimes did not affect functional recovery. Our results confirmed 

that L-Dopa treatment is not toxic and does not compromise the survival of dopaminergic 

neurons in vivo. These findings will have a direct impact on clinical trials, showing that pre-

treatment with L-Dopa does not compromise the success of cell therapy for PD or induce 

side effects, allowing patients to remain under medication following transplantation until 

the graft is functional and L-Dopa can be reduced or withdrawn. 

 



Ana Costa 
University of Leicester 

32.  Drosophila Trap1 interacts genetically with Pink1 

Objective: To investigate a possible in vivo genetic interaction between Trap1 and Pink1. 

Background: Mutations in PTEN-induced putative kinase 1 (PINK1) gene cause an 

autosomal recessive form of Parkinson’s disease (PD). The PINK1 protein contains a 

mitochondrial targeting sequence and a putative kinase domain. Mutations in PINK1 

possibly impair its kinase activity, compromising the phosphorylation of specific substrates. 

The mitochondrial chaperone TRAP1 was identified as a PINK1 substrate in vitro. Studies in 

cultured mammalian cells suggest that TRAP1 is required for PINK1-mediated protection 

against oxidative-stress-induced cytochrome C release and cell death. 

In Drosophila, loss-of-function of Pink1 results in a phenotype characterized by abnormally 

positioned wings, crushed thoraces, disorganized muscle fibres with enlarged mitochondria, 

reduced flight and climbing ability and increased sensitivity to multiple stresses.  

Methods: UASdmTrap1 flies were generated and tested for Trap1 expression. Some of the 

Pink1B9 mutant phenotypes were assessed upon concomitant Trap1 overexpression with 

the ubiquitous driver daGal4.  

Results: In flies, the ubiquitous overexpression of Trap1 is able to ameliorate the PD-related 

phenotype of the Pink1 mutants. Trap1 expression improves mitochondrial function and 

suppresses mitochondrial abnormalities in the Drosophila flight muscles of Pink1 mutants. 

This is accompanied by a suppression of climbing impairment and increased resistance to 

the mitochondrial toxin antimycin. 

Conclusion: Trap1 and Pink1 interact genetically and the enhancement of Trap1 activity 

might be beneficial in the suppression of age-related neurodegenerative disorders 

associated with mitochondrial impairment. 

 



Ian Harrison 
Imperial College 

33.  Investigating the Effects of Histone Deacetylase 

Inhibitors in Parkinson’s Disease Using Preclinical 

Magnetic Resonance Imaging 

Objective: To determine the neuroprotective effects of the histone deacetylase inhibitor 

(HDACI), valproate, in the lactacystin rat model of Parkinson’s Disease (PD), using magnetic 

resonance imaging (MRI) as a non-invasive tool for longitudinal neuropathological 

monitoring.  

Background: The cardinal motor symptoms in PD are primarily due to degeneration of 

dopaminergic nigrostriatal neurons. Dopamine replacement therapies partially control 

these symptoms, however do not protect degenerating neurons against death. Recent 

evidence has highlighted a pathological imbalance of the epigenetic histone acetylation 

apparatus in neurodegenerative diseases such as PD, in favour of histone deacetylation. 

This imbalance has been shown to cause apoptosis and neurodegeneration following 

excessive chromatin condensation. It is theorised that if this pathological imbalance can be 

corrected with HDACIs, then neurodegeneration observed in PD can be avoided. The HDACI, 

valproate is the most commonly prescribed anti-epileptic drug, and has been shown to be 

neuroprotective towards dopaminergic neurons, in vitro. In vivo however, mechanistic 

studies of its neuroprotection appear lacking 

Methods: The SNpc of Sprague-Dawley rats were unilaterally lesioned with Lactacystin. 7 

days later, for 28 days, animals were systemically treated (i.p.) with valproate 

(400mg/kg/day or 200mg/kg/day). Disease model progression was followed using structural 

MRI and motor-behavioural testing. Animals were sacrificed and neuronal tissue removed 

for subsequent mechanistic analysis.  

Results: Valproate dose-dependently reduced morphological changes detected through 

MRI, motor-behavioural deficits and dopaminergic cell loss in lactacystin-lesioned animals.  

Conclusions: Valproate acts dose-dependently to cause neuroprotection in the Lactacystin 

rat model of PD. This highlights its therapeutic potential for the disease and warrants 

investigation of the neuroprotective effects of other HDACIs in PD. 

 



Luke Haslett 
Cardiff University 

34.  Lysosomal dysfunction in common neurodegenerative 

diseases 

Lysosomes are membrane bound organelles with an acidic lumen that are responsible for 

numerous recycling and degradative functions, as well as undergoing dynamic interactions 

with other cellular compartments. Lysosomal storage disorders (LSD) are a group of around 

70 distinct inherited conditions with a combined frequency of 1 in 7500 live births.  The 

majority of these involve macromolecular storage which physically disrupts the lysosome. 

This is particularly detrimental to long-lived cells such as neurons where ectopic 

dendritogenesis, axonal swelling and autophagic vacuoles are observed.   

A strong association has been discovered between patients carrying mutations responsible 

for the most common LSD, Gaucher disease (GD), and Parkinson’s disease (PD). This extends 

to sufferers of type 1 GD, previously thought to be non-neuropathic. A recent literature 

review took the relationship between LSDs and PD beyond Gaucher alone showing that PD 

features have been reported in 5 of the 6 most common LSDs and 12 others. Further 

evidence suggesting a role of lysosomal dysfunction in PD pathogenesis is provided by new 

information on the function of PARK9 (ATP13A2), shown to be a lysosomal cation channel. 

When deficient it leads to enlarged lysosomes and storage of lipofuscin, which is 

characteristic of a group of LSDs. 

In addition to PD phenotypes, Alzheimer’s phenotypes such as neurofibrillary tangles are 

observed in the brains of LSD patients, and Huntington’s disease neurons exhibit lysosomal 

defects.  

The lysosome is emerging as a central player in the pathogenesis of common 

neurodegenerative diseases. By using established and novel techniques within the field of 

lysosomal research we will investigate how manipulating the lysosomal system impacts in 

vitro and in vivo models, and see whether existing LSD therapies could protect against 

neurodegeneration in Parkinson’s, Alzheimer’s and Huntington’s. 
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Kirsty McMillan 
Bristol University 

35.  Development and characterisation of mir-7 viral 

vector models to study molecular mechanisms of 

Parkinson’s Disease 

Aim: To investigate the role of MicroRNAs in Parkinson’s disease (PD).  

Background: MicroRNAs are short non-coding RNAs, which bind to the 3’ untranslated 

region of coding mRNAs and result in either their degradation or inhibition of their 

translation. Specifically mir-7 has been shown to repress α-synuclein expression. α-

synuclein is known to be a key player in PD as it is deleterious to dopaminergic neurons and 

a major component of Lewy bodies. 

Methods: To further explore the role of mir-7 in PD we have generated lentiviral vectors 

containing a mir-7 target sequence (Mir7T).  The target sequence was produced to act as 

either a decoy or sponge by sequestering away the mir-7 from its endogenous target and 

repressing its inhibition.  

Results: Our results have shown that mir-7 efficiently binds to and represses the expression 

of the mir-7 target suggesting that the Mir-7T lentivirus can produce a loss of function 

model. In vitro data further validates the model and we were able to show that mir-7T 

significantly increases α-synuclein. Preliminary in vivo studies have shown an increase in α-

synuclein expression in the mouse substantia nigra pars compacta (SNpc) 8 weeks after 

stereotactic injection of the target sequence and evidence of TH loss in the SNpc after 16 

weeks.  

Conclusion: Our data suggests that mir-7 does have a role in α-synuclein regulation and 

may be a useful tool in the future to further understand the molecular mechanisms 

involved in PD. 

 



Claire Williams 
Imperial College 

36.  Neuroprotective and Behavioural Effects of an 

mGluR8 agonist in the Lactacystin model of Parkinson’s 

Disease 

Objective: The behavioural and neuroprotective effects of the metabotropic glutamate 

receptor 8 (mGluR8) agonist (S)-3,4-dicarboxyphenylglycine ((S)-DCPG) was investigated in 

lactacystin-lesioned rats.  

Background: Current drug therapies in Parkinson’s disease (PD) have a limited efficacy over 

time, and many adverse effects develop with long-term treatment. Pharmacological 

activation of certain subtypes of metabotropic glutamate receptors (mGluRs) have recently 

been shown to be neuroprotective and reverse behavioural deficits in animal models of PD. 

mGluR subtypes are classed into three groups; Group I (mGluR1 and 5) activation leads to 

increases in excitation whereas Group II (mGluR 2 and 3) and Group III (mGluR4, 6, 7 and 8) 

activation leads to a reduction in neuronal excitability.  

Methods: Rats were unilaterally lesioned with lactacystin, a proteasome inhibitor, in the 

substantia nigra pars compacta (SNc) and were dosed systemically for 14 days with (S)-

DCPG at 3mg/kg and 15mg/kg. Forelimb-use asymmetry tests and amphetamine-induced 

rotations were used to assess behavioural deficits. At the conclusion of the study, brains 

were sectioned and immunohistochemistry and stereological quantification of neurons and 

microglia was performed. 

Results: Behavioural testing demonstrated that both 3mg/kg and 15mg/kg (S)-DCPG doses 

significantly reduced behavioural deficits compared to saline-treated control animals. 

Immunostaining and stereological cell quantification revealed a significant reduction in 

dopaminergic cell loss in the SNc of (S)-DCPG-treated animals in conjunction with modified 

microglial activation.  

Conclusion: These findings suggest (S)-DCPG reverses behavioural deficits in the lactacystin 

model of PD and provides significant neuroprotection of dopaminergic neurons. Targeting 

mGluR8 may therefore be a novel therapeutic strategy for treatment of early stage PD by 

slowing progressive neurodegeneration. 

 



Lysimachos Zografos 
Brainwave Discovery Ltd 

37.  Functional Characterisation of Human Synapse Genes 

expressed in the Drosophila brain 

Integrative analysis of the neuronal synapse proteome has uncovered an highly dynamic, 

evolutionarily conserved, cell type specific and intricately regulated signalling complex that 

underpins the cognitive capabilities of the brain and is highly enriched with proteins linked 

to human neurological disorders, from cognitive to neurodegenerative.  

In order to study complex systems such as the synapse proteome, Systems Biology needs to 

be combined with Integrative Physiology. That can only be achieved using an efficient and 

effective animal platform. In our approach we have chosen Drosophila as there is a rich 

toolkit for its genetic manipulation and it is more time and cost effective than mammalian 

models. 

We selected 40 synaptic proteins as well as their variants, linked to human 

neurodegenerative and mental disease (e.g. MAPT, SNCA, HTT, DLG and DLGAP families, 

FYN, ARC), that are amenable to expression in Drosophila using a combination of traditional 

cloning and synthetic biology methods. We generated a collection of fly lines expressing 

these genes (humanised lines) and used a pipeline of assays in order to test for behavioural 

phenotypes, ranging from simple (i.e. locomotion) through to more complex (i.e. courtship 

learning).  

Here we present preliminary results highlighting how this approach can 1) assist with 

functional characterization of the effects mutations have on pathways via comparison of 

the performance of the humanised lines in the screening assays and 2) can generate 

transgenic models ideal for rapid drug screening in order to pre-select potential compounds 

for further, more costly mammalian model trials. 

 



Natalie Connor-Robson 
Cardiff University 

38. Role of the synucleins in the normal functioning  

of the adult nigrostriatal brain 

α -synuclein has been linked to a number of neurodegenerative pathologies collectively 

referred to as synucleinopathies and is one of a three member family that also includes β- 

and γ-synuclein.  The normal functions of synucleins and their role in neurodegeneration 

remains poorly understood.  Single synuclein knockout models have always been somewhat 

overshadowed by possible functional compensation of the remaining members of the 

family which are highly homologous.  We produced mice lacking all three members of the 

synuclein family and explored the structure and function of their midbrain dopaminergic 

systems.  Triple synuclein null mutant (TKO) mice do not display an overt phenotype, or 

morphological changes in the midbrain dopaminergic neurons or their synapses, but are 

hyperactive in a novel environment despite decreased striatal dopamine content.  

When exposed to MPTP TKO mice do show increased sensitivity in comparison to their WT 

counterparts as well as single α-/-, γ-/- or αγ-/-synuclein knockouts which have been shown by 

numerous groups to have a degree of resistance to the toxin.  Other knockout combinations 

that include the loss of β-synuclein show comparable sensitivity to MPTP.  This sensitivity is 

likely related to the fact that synaptic vesicles from TKO mice have a reduced ability to 

uptake dopamine.  This however can be restored by the re-introduction of β-synuclein both 

in vivo and in vitro therefore suggesting that β-synuclein may act as a modulator in 

dopamine synaptic vesicle uptake. 

 



David Harrison 
Cardiff University 

39. The therapeutic effect of exercise in the R6/1 

Huntington’s disease transgenic mouse 

Huntington’s disease (HD) is a genetically inherited, progressive disease caused by a single 

mutation in the gene that codes the protein huntingtin. This mutation induces massive 

neurodegeneration in the caudate nucleus and cortical areas of the brain causing a gradual 

loss of control of movement and mental capacity. Symptoms become more severe with age 

and ultimately prove fatal. There is currently no cure and treatments are ineffective. 

The R6/1 HD mouse line contains a human gene containing the HD mutation and the mice 

exhibit many of the progressive cognitive and motor symptoms associated with the human 

form of the disease. 

Exercise has been previously shown to be beneficial in people with Parkinson’s disease and 

Alzheimer’s disease and in normal, aged people.  The aim of the present study was to 

determine if exercise could retard symptom progression in a mouse model of HD. 

We compared the effects of voluntary exercise in the R6/1 mouse and its wild-type 

littermates on a number of tests of motor and cognitive function in parallel with a clinical 

trial in human HD patients. 

We report that voluntary exercise provided some benefit on a number of motor co-

ordination tests including turn latency, gait and activity levels. In the cognitive test, (water 

t-maze) the R6/1 mice with exercise were able to reach criterion the rule reversal learning 

phase in fewer trails than non-exercised littermates. 

The results suggest that exercise could help to alleviate some symptoms of HD, and thus 

may prove to be a beneficial intervention, although future studies are required to 

investigate this further. 
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Matt Ellison is Project Coordinator at the Huntington's Disease Youth Organisation 

(HDYO), a non-profit organisation supporting young people all over the world impacted 

by Huntington’s disease.  Matt  is very well known in the HD community, giving 

numerous talks and hosting sessions at HDA and EHDN  meetings around Europe. 

Matt is also a very active fundraiser, running an incredible 15 marathons in 2011 to raise 

funds and awareness for HDYO. 

Jenni McCabe was diagnosed with Early Onset Parkinson’s Disease in 2001 aged 51, 

causing her to retire early from her job as an Account Manager for an Insurance 

Company in 2007.  Since then she has been the Secretary of the Newport Branch of 
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Young Life Scientists’ Symposia (YLS) are one day scientific conferences, organized by PhD 

students and post-docs for their peers. The organizers are encouraged to promote 

networking and professional development through social events and careers sessions, as 

well as the scientific talks and poster sessions.  

The unique format provides the chance for students and post-docs to gain valuable 

experience in giving formal talks to a peer audience. In addition they provide a unique 

opportunity for the organizing committee to develop skills involved with running an event. 

Each year the Biochemical Society organizes three YLS events. One Biochemical Society YLS 

event, a second in collaboration with The Physiological Society and the British 

Pharmacological Society as a joint event, and the third in Ireland in collaboration with the 

Irish Area Section. 

To submit a proposal: 

Applicants must submit a complete meeting proposal (normally 3-4 pages long), including a 

CV and supervisor’s letter of support for each applicant, to conferences@biochemistry.org. 

 

Please ensure you have submitted your proposal by Friday 16 November 2012 
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