NECTAR 2019
28th & 29th November 2019
Exchange Hotel
Cardiff Bay

Welcome to Wales and to
the 29th NECTAR Conference
The main Conference is taking place at the Exchange Hotel in Cardiff Bay https://exchangehotelcardiff.co.uk/

The Conference dinner will be held at the St David’s Hotel https://stdavids.vocohotels.com/
The two venues are approx. 8 mins walking distance from each other. Exit the Exchange Hotel, turn right and
then left. Walk along Adelaide Street towards Techniquest. Turn right at Techniquest and then left into
Havannah Street. The St David’s hotel is in front of you at the end of the road. The Conference Dinner will be
held in the Roald Dahl Suite.
There will be a drinks reception at 18:30, followed by Dinner at 19:20.

The Organising Committee would like to thank the following organisations
for their generous support

PROGRAMME
Thursday 28th November
08.30-09.00

Registration and Welcome

09.00-11.00

Session 1 - Bringing reparative and restorative therapies to the clinic - Clinical Trial Updates

09.00

Welcome and opening remarks Agnete Kirkeby and local organising committee

09.10

Stephen Dunnett – Cardiff University
L’ Esprit de NECTAR – Welcome

09.20

Roger Barker – Cambridge University
Lessons learnt from Transeuro for future cell-based trials in Parkinson's Disease

10.00

Alan Whone – Bristol University
Does dopaminergic neurorestoration in Parkinson’s remain probable or desirable?

10.30

Pavlina Konstantinova – UniQure
Development of microRNA-based gene therapy for Huntington’s

11.00-11.30

Coffee Break

11.30-12.00

Datablitz 1

12.00-13.00

Session 2 – Inflammation

12.00

Emanuele Cozzi – University of Padua
Role of immunosuppression in neural cell transplantation

12.30

Marina Lynch – Trinity College Dublin
Age attenuates, and exercise enhances, the might of microglia

13.00-14.00

Lunch break

14.00-15.15

Session 3: The substance of repair – One

14.00

Ernest Arenas – Karolinska Institute
Human midbrain development-based cell replacement for PD

14.30

Daniella Rylander Ottosson – Lund University
Direct reprogramming into subtype-specific neurons – a potential tool for brain repair

15.00

Judith Thomas – University of Munich
Synaptic integration of transplanted fetal neurons into different brain environments – from disease to
mechanisms

15.15-15.55

Datablitz 2

15.55-16.20

Coffee Break

16.20-17.00

Keynote: Diego Gomez-Nicola – Southampton University
Targeting neuroinflammation in Alzheimer’s: why, when and how

17.00-17.30

NECTAR Business meeting

18.30 Drinks reception at St David’s Hotel
19.20 Dinner at St David’s Hotel

Friday 29th November
08.30-09.10

Datablitz 3

09.10-10.00

Session 4 - The substance of repair - Two

09.10

Mark Hankins – Oxford University
Towards the treatment of retinal degenerations, the role of neuronal remodelling and the timing of
therapies

09.40

Nicole Deglon – University of Lausanne
HTT - a ubiquitous gene with a cell-type specific signature

10.10-10.30

Coffee Break

10.30-11.30

Session 4 - The substance of repair – Two (continued)

10.30

Annalisa Buffo – Turin University
Stem cell derived human striatal progenitors innervate striatal targets and alleviate sensorimotor
deficit in a rat model of Huntington Disease

11.00

Oliver Bartley – Cardiff University
Does Epigenetic Memory Influence the Differentiation of Medium Spiny Neurons from Fetal Ganglionic
Eminence Derived iPSCs?

11.15

Stefano Fausin – Florey Institute of Neuroscience and Mental Health Melbourne University
Transplantation of ESC-derived motor neurons for treatment motor neuron disease

11.30-12.00

Datablitz 4

12.00-13.00

Lunch

13.00- 15.00

Session 5 - Bringing reparative and restorative therapies to the clinic – challenges for future
trials

13.00

Monica Busse – Cardiff University
Contemporary challenges in clinical evaluations of advanced therapies

13.30

Liam Gray – Cardiff University
Challenges for therapy delivery to the human brain

14.00

Romina Aron Badin – MIRCen CEA
Non-human primate models in pre-clinical research: translational opportunities for gene and cell
therapies

14.30

Miroslaw Zabek – Interventional Neuro Center, Warsaw
Gene Therapy for AADDC deficiency - clinical experience

15.00

Closing remarks, Agnete and Cardiff team

Speakers
(in order of presentation)

Professor Stephen Dunnett
Cardiff University
Stephen Dunnett is an experimental neurobiologist who has a fortyyear career in the development and evaluation of neural
transplantation therapies for Parkinson’s disease and Huntington’s
disease. He originally trained in mathematics (Cambridge U) and
experimental psychology (London U), prior to undertaking a PhD in
experimental studies of basal ganglia lesions in rats. He was a
lecturer and reader in Experimental Psychology (Cambridge 19831999 where he was co-founder and scientific director of the MRC
Centre for Brain Repair) and professor of neuroscience (Cardiff 20002017 where he established and co-directed with Anne Rosser the
Brain Repair Group). Their work started in rat models of basal
ganglia disease and has expanded over the years into murine /
genetic and primate studies. Their lab was one of the founder
members of NECTAR, and in this talk I will remember some of the
early themes and driving forces of our Europe wide network. I am now retired from an active role in the lab and
live in south west France.

“L’Espirit de NECTAR”
Professor Dunnett’s lab was one of the founder members of NECTAR and in this talk he will remember some of
the early themes and driving forces of the Europe wide network.

Professor Roger Barker
Cambridge University
Roger Barker is the Professor of Clinical Neuroscience at
the University of Cambridge and Consultant Neurologist
at the Addenbrooke’s Hospital Cambridge. He is a PI in
the MRC-Wellcome Trust Stem Cell Institute in
Cambridge and Director of the MRC funded UKRMP Stem
and Engineered cell hub.
His research seeks to better define the clinical
heterogeneity of two common neurodegenerative
disorders of the CNS- namely Parkinson’s (PD) and
Huntington’s disease (HD). This has helped him define
the best way by which to take new therapies into the
clinic. In this respect he has been heavily involved in gene
and cell based trials for patients with these conditions
and currently co-ordinates an EU funded transplant programme using human fetal tissue for patients with PD,
following on from an earlier MRC funded trial using similar tissue in HD. He is part of a global initiative (GFORCEPD) that is seeking to take stem cells to trial in PD.

“Lessons learnt from Transeuro for future cell-based trials in Parkinson’s Disease”
Clinical studies of Parkinson's disease (PD) using a dopamine cell replacement strategy have been tried for more
than 30 years. The most successful outcomes have involved the transplantation of human fetal ventral
mesencephalic tissue (hfVM), but even then the results have been variable. This led to a re-appraisal of the best
way to do such trials, which resulted in a new European-Union-funded open label allograft trial with fetal
dopamine cells across several centres in Europe called TRANSEURO (NCT01898390). This trial is currently
ongoing with completion not expected until 2021. In this talk, though, I will discuss the rationale for the design
of TRANSEURO, along with the lessons we have learned along the way which may help and facilitate new trials
in PD using of transplants of dopamine-producing cells derived from human pluripotent stem cells.

Dr Alan Whone
Bristol University
Dr Alan Whone FRCP, PhD is Consultant Senior Lecturer in
Movement Disorders Neurology at the University of Bristol and
Honorary Consultant Neurologist at North Bristol Trust. He leads
a regional movement disorders clinical service at the Bristol
Brain Centre that sees approximately 4000 people with
Parkinson’s per year from the diagnostic to the palliative stage.
This service includes one of the largest deep brain stimulation
surgery programmes for movement disorders in the UK,
performing over 60 new implantations per annum.
His PhD research, supervised by Professor David Brooks (Imperial
College) and Professor Robert Y Moore (University of Pittsburgh), employed Positron Emission Tomography.
One investigation assessed rates of progression in people with early Parkinson’s randomised to L-dopa or the
dopamine agonist Ropinirole (Ann Neurol. 2003). The REAL-PET study is in the canon of controversial trials in
Parkinson’s but nevertheless sparked Alan’s interest in disease modification and clinical research. From late
2011 to early 2017 he was chief investigator of two single-centre academic-led studies assessing the efficacy of
Glial Cell Line-Derived Neurotrophic Factor (GDNF) in Parkinson’s.

“Does dopaminergic neurorestoration in Parkinson’s remain probable or desirable?”
The investigations into the efficacy of GDNF undertaken by Dr Alan Whone with Professor Steven Gill employed
a novel mechanism of administration, involving a skull-mounted port, to achieve intraputaminal convectionenhanced delivery (CED) of study-drug on a monthly basis. The studies reported in Brain and the Journal of
Parkinson’s disease earlier this year raise important questions on where next for neurotrophic factor research?

Professor Pavlina Konstantinova
UniQure
Dr Pavlina Konstantinova is Vice President Research at UniQure,
a gene therapy company focusing on orphan genetic diseases
including HD. She has obtained MSc and PhD in Molecular
Biology at Sofia university, Bulgaria. Dr. K did Postdoc at the
Academic Medical Center, Amsterdam on HIV-1 and at Duke
University Medical center, NC on KSHV-encoded miRNAs. She is
with uniQure for almost 10 years, working on RNAi gene therapy
for CNS and liver indications and started the HD project at the
company.

“Development of microRNA-based gene therapy for Huntington’s”
Gene therapy is an emerging therapeutic field with promise of slowing down disease progression or even curing
HD. uniQure is developing AMT-130, a gene therapy treatment for HD that will be injected once in the brain of
patients and provide life-long therapeutic benefit. There is a strong scientific pre-clinical (animal) rationale
supporting the notion that lowering toxic HTT gene expression will provide patients with therapeutic benefit.
Early treatment with AMT-130 could improve their quality of life, reduce the socio-economic and healthcare
burden and have a strong positive value for uniQure’s business perspectives. I will present our pre-clinical data
on AMT-130 and a high-level strategy of the implementation of AMT-130 in Phase I/II clinical studies.

Professor Emanuele Cozzi
University of Padua
Professor Emanuele Cozzi MD, PhD, is a clinical immunologist who
graduated from the Medical School of Padua University in 1984. In
1987, he obtained his specialisation as an allergist and clinical
immunologist in the same University and a PhD from the University of
Cambridge in 2000. From 1988 until 1991 he has worked as a Research
Fellow in the Department of Microbiology, New York Medical College,
Valhalla, New York. There he was mainly involved in experimental
clinical trials regarding the utilisation of monoclonal antibodies in the
treatment of autoimmunediseases. From 1993 until 2001, Dr Cozzi has
worked as a Clinical Research Associate in the Department of Surgery of
the University Cambridge (UK) where he has contributed to both clinical
and preclinical activities in the field of solid organ transplantation. He
has published extensively in the field of transplantation and is author of
more than 160 manuscripts published in international journals.
In September 2001, Dr Cozzi joined the Padua Medical Center where he
directs the Unit of Transplantation Immunology. His areas of expertise encompass clinical transplantation
immunology, with regard to humoral rejection, and preclinical research in the field of xenotransplantation.
He has led several multicentre research initiatives and was Coordinator of the European Integrated Project
entitled: “Engineering of the porcine genome for xenotransplantation studies in primates: a step towards clinical
application” (“XENOME”). This research initiative included 22 academic/private institutions in 11 countries across
the European Union. He is the current Coordinator of the multicenter European FP-7 Project TRANSLINK, a
research initiative that includes 14 academic/private institutions in 7 countries across the European Union, and
additional partners in the United States, Israel and Canada. TRANSLINK objective is to define the role of immune
events in the premature valve failure in patients receiving animal-derived bioprosthetic heart valves. Dr Cozzi
is a past-president of the International Xenotransplantation Association (IXA) and a member of the IXA Ethics
Committee; he has served as vice-president of the Italian Society of Organ Transplantation. He is a consultant
for the Italian National Transplant Center for issues related to transplantation in incompatible patients, organ
trafficking and for international affairs.

“Role of immunosuppression in neural cell transplantation”
Neural cell transplantation represents an attractive approach to replace damaged cells in the central nervous
system (CNS). In this context, the stem cell technology has unabled the availability of a large number of
renewable, specifically differentiated cells to potentially cure large cohorts of patients.
At this stage, efforts in the field of neural cell transplantation have primarily regarded diseases such as
Parkinson’s, Huntington disease. Indeed, results to date have been encouraging. However, several scientific
questions remain unanswered. Among these, the impact of the immunological interaction between host and
graft in the particular environment of the CNS still requires additional investigation. In particular, the brain has
been traditionally considered an immunoprivileged site from both an innate and adaptive point of view.
This is substantiated by the presence of a blood brain barrier that isolates the CNS from the periphery, by the
low expression of HLA molecules within the resident cells and by the anti-inflammatory property of CNS milieu.
However, it is noteworthy that the immunoprivileged condition of the CNS is not absolute and even in the CNS
the graft fate will be heavily dependent on the innate and adaptive immune responses. In this context, the need
for and the type of the immunosuppression to administer to patients undergoing neural cell transplantation is
still open for debate.
This presentation will summarize current knowledge in this field. Furthermore, building on the existing
knowledge in solid organ transplantation, this presentation will try to suggest possible immunological
approaches to unable successful long-term survival of functionally active neural cell transplants.

Professor Marina Lynch
Trinity College Dublin
Marina Lynch heads the Neuroinflammation Research Group, in
Trinity College Institute of Neuroscience.
Her research focuses on understanding the impact of the
neuroinflammatory changes that occur in the brain with age and this
research crosses the disciplines of immunology and neuroscience.
She has published over 250 peer-reviewed papers and her current
team is investigating the triggers that lead to microglial activation
and consequently the neuroinflammatory changes that occur in the
brain with age, and in a model of Alzheimer’s disease. She has
mentored over 40 PhD students and over 60 post-doctoral fellows,
several of whom hold academic appointments.
She has been Professor of Cellular Neuroscience since 2006. She
was a member of the Board of TCD for a number of years and was
Director of the Institute of Neuroscience from 2006-2009. She was
elected as a member to the Royal Irish Academy in 2009 and has
been the recipient of a number of awards in Ireland.

“Age attenuates, and exercise enhances, the might of microglia”
The negative impact of neuroinflammation on cognitive function, particularly in age, has been well rehearsed.
The positive effect of exercise on cognition has been well rehearsed and, similarly, there is evidence that it
dampens microglial activation and so reduces inflammatory changes in the brain. Despite several reports
indicating that exercise increases neurogenesis, perhaps by increasing brain-derived neurotrophic factor, our
understanding of the impact of exercise remains to be precisely described.
Here I will discuss recent evidence which shows that age profoundly affects microglial phenotype in aged
animals, altering the inflammatory and also the metabolic signature of the cells. Exercise modulates these
changes and, in particular, impacts on the cell senescence that is a hallmark of the aged brain. The possibility
that these changes are key to the improvement in cognitive function will be discussed.

Professor Ernest Arenas
Karolinska Institute, Stockholm
Ernest Arenas, MD, PhD, is Professor at the Karolinska Institute, in
Stockholm, Sweden. He received the INGVAR award from the Swedish
Foundation for Strategic Research in 2001. Professor Arenas is Member
of the Nobel Assembly that elects the Nobel Prize in Medicine or
Physiology since 2010. He is co-director of the Strategic Research Area in
Stem Cell Research and Regenerative Medicine at the Karolinska Institute
since 2016.
His work focuses on understanding midbrain dopaminergic (mDA)
neuron development, identifying mechanisms of neurodegeneration in
Parkinson’s disease and developing novel therapeutic strategies for this
disease. His research has covered from studying the function of
neurotrophic factors, nuclear receptors (Nurr1 and Liver X Receptors),
transcription factors (Neurog2, Pbx1) and morphogens (Wnts) in mDA
neuron development and disease. He is currently studying molecular mechanisms controlling human midbrain
development, maintenance and degeneration, at a single cell level. Prof Arenas is interested drug development
and cell replacement strategies for Parkinson’s disease. His work in this area has focused on improving protocols
for the differentiation of human pluripotent stem cells into authentic mDA neurons and the reprogramming of
endogenous brain astrocytes in situ into induced DA neurons capable of rescuing motor deficits in Parkinsonian
mice.

“Human midbrain development-based cell replacement for PD”
Parkinson’s disease (PD) is an incurable neurodegenerative disorder characterized by the loss of midbrain
dopaminergic (mDA) neurons. Current efforts in cell replacement therapy focus on the generation of human
mDANs by differentiation of pluripotent stem cells or reprogramming of somatic cells.
We recently performed single-cell RNA-sequencing (scRNA-seq) of the developing human midbrain in order to
gain further understanding of the molecular mechanisms controlling mDA neuron development. This method
allowed the identification of new cell types and uniquely expressed genes with unprecedented detail (RNA
molecules per cell). We are currently performing scRNA-seq and ATAC-seq of human pluripotent stem cellderived midbrain cell preparations to be used for transplantation in PD. These data is being compared to our
human midbrain developmental standards in order to determine the quality of cell preparations to be used for
cell replacement therapy in PD and devise ways to further improve their properties.
With regard to direct in vivo reprogramming, we previously found that lentiviral delivery of reprogramming
factors to human astrocytes in vitro, or to adult mouse striatal astrocytes in situ, induced dopamine neurons
capable of partially improving motor function in a mouse model of PD. ScRNA-seq and bioinformatics analysis
are currently being used to identify novel factors capable of improving direct in vivo reprogramming of
astrocytes into induced dopaminergic neurons, as a source of cells for cell replacement therapy for PD. We
found that different combinations of transcription factors are capable of reprogramming human astrocytes into
neurons and induced dopaminergic neurons in vitro. In sum, our results open the door for the development of
new strategies for PD replacement therapy based on our increasing knowledge of human development.

Dr Daniella Rylander Ottosson
Lund University
Dr Rylander Ottosson did her PhD in Professor
Angela Cenci’s laboratory at Lund University,
where she studied the glutamatergic and
serotonergic system in motor complications
associated with Parkinson’s disease (dyskinesia).
Thereafter, she went to IRCCS Fondazione Santa
Lucia in Rome for her first postdoc, where she
investigated synaptic plasticity of cell transplants
in pre-clinical models of Parkinson’s disease.
In 2013, she returned to Lund to established an
electrophysiology platform in the Regenerative
and Developmental Neurobiology section as part
of Professor Malin Parmar’s group and led projects
on in vivo cell reprogramming.
In 2018, she was awarded Establishment grant
from the Swedish Research Council and has since then been leading her own research group with focus on
direct reprogramming into interneurons both in situ in the living mouse brain, and in vitro using human somatic
cells. She is a Jeansson Foundation Investigator since 2019.

“Direct reprogramming into subtype-specific neurons – a potential tool for brain repair”
Interneurons make up a minority in the central nervous system but play a major role as regulators of excitatory
cells. It is becoming increasingly clear that interneuron dysfunction underlies many diseases, including epilepsy
and schizophrenia, as well as some neurodegenerative diseases. Ongoing research therefore aims to provide
new means to study interneuron pathology and provide restorative alternatives for such brain disorders. Past
research has proposed direct reprogramming as an appealing strategy to generate neurons from somatic cells
by forced expression of transcription factors. This technique allows for the generation of various neuronal
subtypes from different sources of somatic human cells. Importantly, direct conversion allows the generation
of induced neurons (iNs) directly in the brain by reprogramming resident somatic cells, such as glia, and thus
provide a route to generate new neurons in situ with high potential for brain repair. We have developed a direct
reprogramming method to generate parvalbumin interneurons that are functionally mature in the living mouse
brain. Given that parvalbumin interneurons are believed to be involved in cognitive impairments of complex
brain disorders such as schizophrenia and autism through neurite alterations and synaptic integration, our
direct reprogramming method offers a unique opportunity for disease modelling and brain repair. As such, this
talk will highlight the potential with generating subtype specific neurons, such as interneurons using direct
reprogramming and discuss ways to move this research forward for a future therapeutic tool.

Professor Diego Gomez-Nicola
Southampton University
Dr Diego Gomez-Nicola (DGN) obtained a degree in Biological
Sciences (Neuroscience) by the Complutense University of Madrid, to
start his PhD in Molecular Biology (Neurosciences) at the Autonoma
University of Madrid, obtaining the doctorate in 2008. During his PhD
at the Neural Plasticity Group (Cajal Institute, Madrid, Spain), he
studied the role of Interleukin-15, a proinflammatory cytokine, in the
control of glial reactivity and neuroinflammation. After his first
postdoctoral stage at the National Hospital of Paraplegics (Toledo,
Spain), studying the impact of neuroinflammation on adult
neurogenesis, Dr Gomez-Nicola joined, in 2010, the CNS
Inflammation Group (University of Southampton, UK) as a
postdoctoral fellow of the Spanish Ministry of Education and Science
(MEC) and later as an EU Marie Curie fellow, under the supervision of
Professor Hugh Perry. His postdoctoral research focused to studying
the regulation of cellular proliferation in prion disease, with a special
focus of the innate immune response and adult neurogenesis.
In 2013, thanks to a New Investigator Grant of the MRC, DGN started his independent research group,
supervising since then several research lines, including the regulation of microglial proliferation and activation
during chronic neurodegeneration, the control of neurogenesis in neurodegenerative diseases or the design of
novel viral strategies for the study of CNS function. In 2019 he joined Eli Lilly as Head of Neuroimmunology to
supervise the pre-clinical and clinical portfolio in neuroinflammation. Recently he returned to the University of
Southampton as full-time Associate Professor at the School of Biological Sciences. Current research interests
include studying preclinical therapeutic targeting of neuroinflammation in Alzheimer’s disease, using drug
discovery or repositioning of existing drugs in collaboration with industrial partners. Ongoing interests also
include the study of the diversity of the microglial population in development and ageing, with a special interest
on the mechanisms governing cell turnover.

“Targeting neuroinflammation in Alzheimer’s: why, when and how”
Microglial cells are the main resident immune cells of the brain and play crucial roles in the regulation of normal
and pathological neural functions. Our lab aims at studying the balance of the numbers of microglia from
development to ageing, to better understand the roles of these cells in brain function and dysfunction, through
a multidisciplinary approach using in vivo models, genetic molecular tools and behavioural analysis. We aim to
define how microglial cells control their numbers and phenotype during not only healthy ageing, but also
disease. Microglia play a critical role in the development and maintenance of the inflammatory response
characteristic of several neurodegenerative disorders, showing enhanced proliferation and morphological
activation. Here we will discuss the rationale for studying and targeting neuroinflammation in Dementia, and
illustrate identification and validation of key therapeutic targets. We will discuss data derived from a
multidisciplinary approach combining the study of laboratory models of chronic neurodegeneration, including
prion disease, Alzheimer’s disease (AD) and ALS, with the study of post-mortem samples from patients, to
describe the time-course and regulation of microglial proliferation. Our results demonstrate that microglial
proliferation is an important feature of the evolution of chronic neurodegenerative disease, with direct
implications for understanding the contribution of the CNS innate immune response to disease progression.
This research paves the way for therapeutic interventions targeted at regulating inflammation in Alzheimer’s,
as an avenue to dissect its contribution to disease progression.

Professor Mark Hankins
Oxford University
Mark Hankins is the Professor of Visual Neuroscience at the
University of Oxford.
Following a PhD in Biophysics at Imperial College London, he
eventually returned to Imperial as a Principal Investigator and later
a Professor in the Medical School. In 2006 he moved his research
group the University of Oxford. Working on the visual system for
over 30 years, his laboratory showed for the first time that the
human primary visual cone pathway is regulated by the activities of
an irradiance detector that utilizes a novel photopigment (Hankins
and Lucas, 2002).
Developing state of the art calcium imaging, his lab provided the
first global view of inner retinal photoreception in mammals,
through an examination of the “blind” (rodless/coneless) retina
(Sekaran et al, 2003, 2005). His laboratory originally pioneered heterologous expression for human-melanopsin
and this work provided the vital definitive evidence that melanopsin is indeed a sensory photopigment with an
additional photoisomerase function (Melyan et al., 2005).
The finding that expression of the melanopsin alone was sufficient to render neurones light responsive has
significant bio-technological and translational implications. This has led to the development of a number of IPs
relating to retinal prosthetics and the restoration of vision using optogenetic approaches (De Silva et al., 2017).
The Hankins laboratory, with funding from the BBSRC and MRC is also developing a number of unique
optogenetic constructs for translational applications. His team continue to refine and develop optogenetic
approaches to the restoring vision.

“Towards the treatment of retinal degenerations, the role of neuronal remodelling and the timing
of therapies”
Degenerative retinal disorders (including age-related macular degeneration and retinitis pigmentosa) are the
most common causes of blindness in the developed world. Vision in these diseases is lost as the light sensing
cells (cones/rods) at the back of the eye die, leaving many other neurones in the retina surviving. Stimulation
of these survivor cells is a rapidly emerging approach to restore vision. We, and others, have recently
demonstrated that the human protein melanopsin can be redeployed to stimulate these cells in animal
models of human disease. Our current research aims to optimise this optogenetic approach in preparation for
use as a vision restoration treatment in patients.
In addition to the loss of the primary photoreceptors, the surviving retinal network responds to the loss of
light-input with a progressive and extensive remodelling of connectivity. As we look forward to clinical trials of
optogenetic therapy, I will discuss some of the important remaining questions of how and when to target the
surviving retina to optimise treatment outcomes. Understanding the impact of remodelling in retinal
degeneration is a key factor in all future survivor treatments for retinal degeneration as well as stem cell
approaches. Furthermore, the impact of long-term visual loss on the functional integrity of central retinal
visual circuits is something which has remained largely unstudied. I will outline some of our current
optogenetic interrogation strategies to approach these problems.

Professor Nicole Deglon
University of Lausanne
Professor Déglon’s research interests include the understanding of
neurodegenerative disease mechanisms and validation of biomarkers,
the development of relevant animal models of the disorders,
identification of therapeutic targets, the evaluation of novel therapies in
animal models and, if the experimental therapeutics are safe and
efficacious, a transfer to the clinic.
In 1997, her group was one of the first to adopt the powerful gene transfer
technology with lentiviral vectors for neurotrophic factor delivery to the
brain. Papers in this new research line have opened entirely new
possibilities for efficient, long-term delivery of therapeutic genes in
rodent and primate models of neurodegenerative diseases (Déglon et al.
2000; Kordower et al. 2000). She has also played a pioneer role in the
modelling of CNS neurodegeneration by overexpressing disease-causing
proteins with viral vectors. In 2002, she developed lentiviral-mediated
RNA interference and since then we have acquired a large expertise in the
design and applications of siRNA sequences to silence dominant toxic
genes implicated in neurological disorders (HD and SCA3).
She is presently developing pre-clinical gene editing (CRISPR/Cas9) strategies for Huntington’s disease
(Merienne et al. 2017). Professor Déglon has long-standing, proven experience coordinating/contributing to
local, national and international networks in the field of gene therapy for the CNS (EC programs: FP6- NeuroNe
and Clinigene, FP7-Neugene, Eurostars, Horizon2020-JPND and ERA-NET). She has been implicated in several
clinical trials in this context (Huntington’s and Parkinson’s diseases).

“Cell-type specific signature of Huntington’s disease”
In the CNS the role of cell-type-specific functions and profiles in pathological and non-pathological contexts are
still poorly defined. Using a recently developed approach for the transcriptomic profiling, we identified highly
selective transcriptomic signatures in adult mouse striatal direct and indirect spiny projection neurons,
astrocytes, and microglia. Integrating transcriptomic and epigenetic data, we obtained a comprehensive model
for cell-type-specific regulation of gene expression in the mouse striatum. A cross-analysis with transcriptomic
and epigenomic data generated from mouse and human Huntington's disease (HD) brains show that opposite
epigenetic mechanisms govern the transcriptional regulation of striatal neurons and glial cells and may
contribute to pathogenic and compensatory mechanisms. Overall, these data validate this new method for the
investigation of cellular specificity in the adult mouse brain and demonstrate the strong potential of integrative
studies using multiple databases.

Dr Annalisa Buffo
Turin University
Dr Annalisa Buffo completed her PhD in 1998 at the University of Turin,
Italy. After being a research fellow, she become a PI at Neuroscience
Institute Cavalieri Ottolenghi, Orbassano becoming Deputy Director this
year. In addition, in 2016 she co-founded the start-up S&P Brain
(http://www.spbrain.com/).
During the last few years her research has focussed on the role of glia
and progenitor cells in brain plasticity and repair, and on the
implementation of cell replacement approaches to promote functional
recovery in CNS diseases. Focusing on specific issues regarding glia and
neural progenitors unveiling new keys to the understanding of their
physiology appears particularly promising developing new
therapeutics. Ataxia and Huntington’s disease are the focus of her lab
and recent studies and explored human embryonic stem cell derivatives
directed to differentiate in medium spiny neurons and grafted into the brain of a Huntington’s disease model.
She is especially interested in promoting the acquisition of striatal neuronal identities and functional integration
within the recipient circuits. To this aim, she applies rehabilitation protocols as promising tools to promote
adaptive re-modelling of defective circuits and to enhance the integration of transplanted cells into the
recipient tissue.

“Stem cell derived human striatal progenitors innervate striatal targets and alleviate sensorimotor
deficit in a rat model of Huntington Disease”
Huntington’s disease (HD) is an inherited late-onset neurological disorder characterized by progressive neuronal
loss and disruption of cortical and basal ganglia circuits. Cell replacement using human embryonic stem cells
(hESC) may offer the opportunity to repair the damaged circuits and significantly ameliorate disease conditions.
We examined the therapeutic efficacy of a cell replacement approach that uses hESC-derived medium spiny
neuron (MSN) progenitors implanted into the chemically lesioned striatum of a rat model of HD. In vitro
differentiated human striatal progenitors survived the graft and a proportion progressed toward maturation
along the MSN lineage. Moreover, the transplant partly attenuated ongoing inflammation. Graft-specific
immunohistochemistry, rabies virus-mediated synaptic tracing and ex vivo electrophysiology showed that grafts
extended projections to the appropriated target structures including the globus pallidus, the subthalamic
nucleus and the substantia nigra and received synaptic contacts from both host and graft cells. Moreover, shortterm behavioral analysis using different tasks demonstrated functional recovery in lesion dependent
sensorimotor responses. Overall, these results support a degree of therapeutic potential of human MSN grafts.

Professor Monica Busse
Cardiff University
Professor Monica Busse is Director for Mind, Brain,
Neuroscience Trials in the Centre for Trials Research (CTR) at
Cardiff University. She is a trials methodologist with active
involvement in a programme of research dedicated to cell
replacement therapies in Huntington’s disease.
She is principle investigator in the Wales BRAIN unit where she
leads the trial design and delivery work package. She is a
member of the Stem Cells for Huntington’s Disease (SC4HD), a
global consortium of clinicians and scientists and the EHDN
advanced therapies working group who together aim to address
the complex, wide-ranging and multi-component challenges in
delivery of substances and cells to the brain for therapeutic
purposes.
She has a long-standing commitment to public involvement and
engagement and patient centred care and evaluation. She
established the Wales Huntington’s’ Disease Public Involvement
Group in 2011, a group that informed the creation of BRAIN Involve, the public involvement arm of the Wales
Brain unit in 2015.
Her expertise in functional and clinical assessment and the use of sensors to assess community level activity
and inform clinical signal detection is applied in trials in rare diseases (primarily Huntington’s disease but more
recently extending to a range of rare neurological diseases) all of which utilise relatively novel designs including
trials within cohorts.

“Contemporary challenges in clinical evaluations of advanced therapies”
In this presentation, I will discuss the traditional drug development pipeline and the pathway to approvals for
ATMPs. I will highlight the complexities inherent in trials of cell therapies in rare diseases, what we can learn
from trials of foetal transplants in Huntington’s disease and the importance of planning and collaborating to
achieve good quality data to progress the field.

Professor William Gray
Cardiff University
William (Liam) Gray graduated from University College Cork, Ireland in
1986, obtained his MD in 1993, was appointed to the University Chair of
Neurosurgery at Southampton in January 2006 and moved to the Chair
of Functional Neurosurgery in Cardiff in 2011. He is Director of the
Health & Care Research Wales BRAIN Biomedical Research Unit.
His clinical interests are in epilepsy surgery and cognitive dysfunction in
learning and memory. His research group’s work extends from labbased basic science studying stem cells in the brain, to cognitive
behavioural and imaging studies in patients and neural stem cell
transplantation in Huntington’s Disease and Epilepsy.
He is particularly interested in the effects of the immune system on
endogenous and transplanted neural stem cells to effect brain repair.
He is developing novel devices for drug and cell delivery to human brain and with Prof Rosser runs clinical trial
of Neural Transplantation in Huntington’s Disease.

“Challenges for therapy delivery to the human brain”
The resurgence of interest in cell replacement and gene therapy across many neurogenerative diseases, has
been underpinned by extensive research to generate the desired cell types of appropriate quality, safety and
quantity for human therapeutic use. With the consequent rapid progress being made towards clinical
translation, comes an increasing focus on how we deliver these therapies to patients. The integrity of the bloodbrain barrier and the need to deliver many therapies focally, mandates direct rather than systemic blood-born
delivery. However, the issues of delivery are not simply scalable from pre-clinical models and we are just
beginning to understand the complex effects of the environment on delivered cell therapies. In this talk I will
outline some of the adversities cells face, both during and after delivery, and the clinical challenges these may
present. I will also outline some of the regulatory challenges posed by the co-development of devices and
advanced medical therapies

Dr Romina Aron Badin
MIRCen CEA - Institut de Biologie François Jacob, France

Dr Aron Badin obtained her BSc in Human genetics from the
University of Leeds followed by a Master’s degree in
Neuroscience at the University of Edinburgh in 2002. She then
obtained a PhD from University College of London where she
studied the effects of gene therapy on stroke in a rodent model
using NMR imaging and behaviour. After a first post-doc in UCL at
the Institute of Child Health she joined the CEA in France for a 2year post-doc investigating the antidyskinetic effects of a novel
compound in parkinsonian primates. She was recruited
permanently in the CEA in 2008 and has directed both the primate
Neurosurgery and Behavioural platforms in the Molecular
Imaging research Center (MIRCen) since then. She was recently
appointed deputy director of MIRCen. She has been PI of over 30
projects involving non-human primates and has extensive
expertise in the design and execution of pre-clinical protocols for
brain delivery of drugs, viral vectors and cells, as well as in the assessment of cognitive and motor functions in
macaques. She has been a consultant for the MJFF since 2015 and an expert in the SCHEER scientific committee
commissioned by the EU in 2017. She is part of the steering committee of the GDR BioSimia that federates all
primate laboratories in France and of the Basal Ganglia Club. She represents MIRCen in the Stem Cells for HD
(SC4HD) consortium, an international working group aiming to advance the clinical application of cell therapy
for HD.

“Non-human primate models in pre-clinical research: translational opportunities for gene and cell
therapies”
The usefulness of animal models and, in particular, non-human primate (NHP) models, in predicting the
outcome of biotherapies is heavily debated. The increasing number of phase I/II clinical trials that fail to proceed
to further stages of drug development has discredited the pertinence of such investigations. However, critical
analysis of the data has been useful in explaining the lack of efficacy and has opened the way to a refinement
in designing pre-clinical and clinical studies to improve readouts and endpoints.
In parallel, many promising methods of drug delivery to the brain such as gene therapy or cell therapy have
considerably advanced in the past 10 years.
With the hardening of social views and legislation regarding animal experimentation, and the burden of
obtaining funding for costly in vivo experiments, scientists need to face the choice on how to evaluate the
efficacy of new therapeutic approaches.
Through this talk, I would like to review a few key concepts that justify the use of NHP models for applications
in the central nervous system. I will specifically focus on gene and cell therapies for Parkinson’s and Huntington’s
diseases, and use these examples to show the possibilities in terms of translational follow-up techniques like
behaviour and imaging.

Dr Miroslaw Zabek
Interventional Neuro Center, Mazovian Hospital, Warsaw, Poland
Professor of neurosurgery, head of the Clinic of Neurosurgery
and Injuries of the Nervous System of the Postgraduate Medical
Education Center in Warsaw. Head of the Gamma Knife Center in
Warsaw. Academic teacher - specialized and conducted doctoral
dissertations for many doctors. Graduated from the Warsaw
Medical Academy. He graduated from European Neurosurgical
Training / 1987-1991 / and completed individual neurosurgical
training internships in Finland, Germany, Sweden, Italy, the
United States, Belgium and Japan. He received European training
in the treatment of pain with the help of nervous system
stimulation for advanced users. Author of over 100 original
papers published in domestic and foreign literature. Author,
editor or co-author of over 20 books. The creator of one of the
first in the world innovative brain tissue transplants in the
treatment of Parkinson's disease. As one of the few in the world
he conducted a series of brain surgery in extracorporeal blood
circulation and deep hypothermia. The first one in Poland who
implanted deep brain stimulation to treat dystonia. The first one in Poland who implanted deep brain
stimulation to treat Tourette syndrome. The first in Poland, together with US neurosurgeons, conducted a series
of deep brain stimulation operations to treat Parkinson's disease. As the first in Europe, he conducted, together
with US neurosurgeons, a series of DBS surgeries implanting stimulating electrodes into the brain in the real
time of a strong magnetic field. He and Prof K. Bankiewicz from US were the first in Europe to perform the series
of intracerebral infusion of bacterial toxins in the real time of magnetic field to treat glioblastoma multiforme.
For many years he was acting as a General Neurosurgeon of Poland. He conducted many scientific and research
programs.
For his achievements he was awarded the President's Award, twice the Minister of Health Award, the Award of
the Chairman of the Scientific Research Committee and the award of the Polish Television scientific programs.
He was decorated with the Golden Cross of Merit and the Knight’s Cross of the Order of Polonia Restituta.

“Gene therapy for AADDC deficiency – clinical experience”
During the presentation, the author plans to provide general information about the disease and its course. He
will present the biochemical basis of AADC deficiency syndrome which allowed introduction the surgery to the
treatment of this syndrome.
The author will present the technique of surgery as well as the technique of intracerebral infusion.
He will present a unique navigation device used during these operations as well as the results and videos of
treated children

Short Talk Invited Presenters
Judith Thomas
“Synaptic Integration of Transplanted Fetal Neurons into Different Brain Environments – from
Disease to Mechanisms”
Judith Thomas 1,2,6, Stefanie Hauck 3, Karl-Klaus Conzelmann 4, Christian Haass 5, Sofia Grade 1,2*, Magdalena Götz
1,2*

(1) Physiological Genomics, Biomedical Center, Ludwig-Maximilians-Universität Munich, Munich, Germany. (2) Institute of Stem Cell Research, Helmholtz
Zentrum Munich, Neuherberg, Germany. (3) Research Unit Protein Science, Helmholtz Zentrum Munich, German Research Center for Environmental
Health, Munich, Germany. (4) Gene Center, Max von Pettenkofer-Institute of Virology, LMU Munich, Munich, Germany. (5) German Center for
Neurodegenerative Diseases (DZNE) Munich, Munich, Germany. (6) Graduate School of Systemic Neuroscience, LMU Munich, Munich, Germany. *These
authors jointly supervised this work.

Transplantation of fetal neurons aims to replace lost neurons and synapses in the injured or degenerated brain.
Our lab showed that neurons transplanted into the mouse cortex after induced neuronal apoptosis are able to
mature and integrate into the host brain circuitry by reaching similar connectivity rates to those lost
(Falkner/Grade et. al, 2016). We questioned whether integration of transplanted neurons in clinically relevant
models like Alzheimer’s disease and aged-related neurodegeneration is equally successful.
By transplanting neurons into double-transgenic APP/PS1 mice with broad amyloid plaque deposition and into
16 months-old aged mice, we tested whether those brain environments influence the rate of synaptic
integration acquired by transplanted cells. To map the connectivity of grafted neurons we used a rabies virusbased monosynaptic approach. Moreover, to reveal key molecules in accurate circuit integration we compared
the proteome of conditions with low or high connectivity.
We observed in APP/PS1 and aged brains that transplanted neurons receive area-specific appropriate inputs
but with exuberant local and thalamo-cortical connectivity compared to young brains. When analyzing the
proteome of these brain environments we found upregulated complement proteins and downregulated
synapse-related proteins.
Since complement activation is involved in synapse pruning in Alzheimer’s disease (Hong et al., 2016 and
synapse proteins are being downregulated, this suggests that synapse loss is a required event for synaptic
integration, as this is a competitive process. Investigating common factors in the proteomes of
hyperconnectivity conditions might help to discover mechanisms behind synaptic integration, which will be
important for successful neuronal replacement approaches.

Dr Oliver Bartley
“Does Epigenetic Memory Influence the Differentiation of Medium Spiny Neurons from Fetal
Ganglionic Eminence Derived iPSCs?”
Cardiff University

Huntington’s disease is primarily characterised by a relatively focal loss of striatal medium spiny neurons (MSN).
As such, a source of readily accessible and authentic MSNs is required to further our understanding of this
disease and to continue development of therapeutics. Presently, the best source of these cells is the developing
fetal striatum, however because these cells are challenging to acquire and not available in large quantities it is
important to find alternative sources. Embryonic stem cells (ESC) have the capacity to differentiate into MSNs,
however a lack of functional efficacy in transplantation studies has led to questions surrounding the authenticity
of these cells. Induced pluripotent stem cells (iPSC) can theoretically be generated from any cell in the body,
and like ESCs, they have the capacity to be differentiated into MSNs. Interestingly, there is now a body of
evidence indicating that iPSCs can retain an ‘epigenetic memory’ of their tissue of origin, which can enhance
their capacity to differentiate towards similar cellular phenotypes to their tissue of origin. Therefore, we
hypothesised that iPSCs derived from the developing fetal striatum may retain an epigenetic memory of their
tissue of origin, which could enhance their ability to differentiate towards an authentic MSN phenotype over
ESCs.
To examine this possibility, we derived isogenic iPSCs from the fetal lateral ganglionic eminence (LGE; where
MSN progeny form), cortex, and fibroblast tissues of a single fetal donor, and compared these lines as they
undergo a standardised MSN differentiation. We demonstrate that (1) despite their isogenic nature, these iPSCs
consistently respond differently to a standardised MSN differentiation protocol; (2) these iPSCs exhibit an
epigenetic signature potentially indicative of their tissue of origin, which is maintained through differentiation
to an MSN phenotype; and (3) there exists a substantial discrepancy between the methylomes of the gold
standard developing fetal striatum, and MSNs derived in vitro from pluripotent stem cells.

Stefano Frausin
“Transplantation of ESC-derived motor neurons for treating motor neuron diseases”
Stefano Frausin, Cameron Hunt, Clare Louise Parish and Lachlan Thompson
Florey Institute of Neuroscience and Mental Health, Melbourne, Australia.

The degeneration of spinal motor neurons (spMNs) is implicated in several devastating neurodegenerative
diseases including Amyotrophic Lateral Sclerosis (ALS). The capacity of human pluripotent stem cells (hPSCs) to
be differentiated into a wide range of neural cell types makes these cells attractive for neural transplantation
therapies aimed at repairing the damaged neural circuitry and/or supporting the host MNs during the disease.
The development of stem cell-based therapies is hindered by mixed results in a wide variety of pre-clinical
studies of motor neuron disease (MND) where the role and effects of transplanted cells are not completely
clear and understood. In this study; firstly, we investigated the therapeutic potential of spMNs progenitors
derived from human ESCs transplanted into superoxide dismutase 1 G93A transgenic rats (SOD1 rats) using
different surgical approaches. Secondly, a long-term study was performed in order to investigate cell
distribution, graft composition and cell behaviour after transplantation of derived-spMNs into the spinal cord
of athymic rats. Despite the promising results reported by other groups where the injection of non-specific cell
types could ameliorate the pathological condition in MND animal models, our data suggested that the
transplantation of a more restricted and appropriate spinal cord cell population did not show a significant
beneficial effects on motor symptoms and survival despite their ability to survive, integrate and innervate the
host tissue. In conclusion, this study will be a valuable new source of knowledge about the use of cell therapy
for motor neuron diseases where the type of cells and the delivery approach will have to be carefully evaluated.
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“Local immunosuppression for nervous system allografts”
Roberton VH1,2, Gregory, H1,2, Angkawinitwong, U1,2, Williams, GR1,2, Phillips JB1,2
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UCL School of Pharmacy, 29-39 Brunswick Square WC1N 1AX, London, UK
Centre for Nerve Engineering, University College London, WC1E 6BT, London, UK
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Nervous system cell therapies show promise for a range of disorders and injuries, including neurodegenerative
disease, spinal cord, and peripheral nerve injuries. The most likely donor cells are allogeneic, meaning potential
recognition by the recipient’s immune system and subsequent rejection. Treatment with immunosuppression
can promote survival of transplanted cells, however the requirement for systemic high doses of drugs can lead
to chronic side effects. Using novel material formulations to deliver drugs locally at the site of transplantation
could avoid these systemic effects.
We have used coaxial electrospinning to encapsulate the immunosuppressant tacrolimus (FK506) as a core
within poly-ε-caprolactone (PCL) shell fibers. Tacrolimus-loaded fiber sheets were generated according to a
previously optimised method1 and characterised using scanning electron microscopy (SEM), thermal methods
and x-ray diffraction. Drug release in vitro showed no evidence of burst release. The efficacy of drug-loaded
fiber sheets (1cm2) was assessed in vivo via implantation into a rat sciatic nerve allograft model, in which male
Lewis rats (RT1l) received autografts or allografts from male Dark Agouti (RT1av1) donors. Nerve grafts were
wrapped with tacrolimus-loaded, or control fiber sheets prior to wound closure. At 3 and 8 weeks posttransplantation (n=4 per time-point), nerves were harvested to assess the host immune response and the extent
of regeneration via histological analysis.
Implanted fiber sheets were well tolerated by the animals with no adverse effects. At 3 weeks posttransplantation, increased T cell infiltration was found in nerve allografts compared to autografts which was
reduced in allografts wrapped with tacrolimus-loaded fiber sheets.

References
1.
Angkawinitwong, U., Awwad, S., Khaw, P. T., Brocchini, S. & Williams, G. R. Electrospun formulations of
bevacizumab for sustained release in the eye. Acta Biomater. 64, 126–136 (2017).
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“Heparin based microcarriers for controlled delivery of the anti-inflammatory cytokine IL-13 to the
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Introduction
Cytokines such as IL-13 have been shown to play an immunoregulatory role and drive cells of myeloid origin
towards a more anti-inflammatory phenotype. Harnessing such a phenotypic switch for applications in
regenerative medicine brings about the question of how best to deliver IL-13 to the brain without requiring cell
or viral vector interventions. To this end, herein we describe the synthesis of cryogel microcarriers that contain
heparin incorporated within their structure, in order to efficiently load and deliver IL-13. The heparin binding
properties of IL-13 were harnessed and the electrostatic interaction of heparin and IL-13 was modelled in silico.
Results
Experimental analysis showed that up to 500 ng of IL-13 could be loaded to 1 mg of microcarriers (highest
loading ratio tested). IL-13 was released from the microcarriers over a period of three weeks (longest time
tested), and released Il-13 was shown to cause overexpression of anti-inflammatory phenotype markers (Arg1
and Ym1) in macrophages cultured in vitro. Furthermore, intra-striatal injection of IL-13 loaded microcarriers
caused robust up-regulation of Arg1 in myeloid cells within the proximity of the injection site.
Discussion
These studies are, to the best of the authors’ knowledge, the first to show biomaterial mediated delivery of IL13 to the brain. Such IL-13 delivery devices could be implemented as an adjuvant therapeutic in the context of
(allogeneic) transplantation, delaying allograft recognition and reducing allograft-specific immune responses of
the host to the transplanted cells.

Datablitz Session 1
“Vicenin 2 – a potent modulator of neuroinflammation”
Sam Gapper, Keith Morris, Claire Kelly
Cardiff School of Sport and Health Sciences, Cardiff Metropolitan University,
Llandaff Campus, Western Avenue, Cardiff

Microglia are the resident macrophage cell of the central nervous system (CNS) and are the first form of active
immune defence. Microglia are dynamic in their ability to shift between M1 and M2 subtypes, performing both
pro and anti-inflammatory activities. Under normal conditions, the activation of microglia cells results in the
removal of pathogens and damaged neurons, maintaining a healthy environment throughout the CNS.
However, over or prolonged activation of pro-inflammatory M1 phenotype has been linked to
neuroinflammation and neurodegeneration. The flavonoid Vicenin 2 (V2) has previously demonstrated the
ability to modulate macrophage polarization. In this study we investigated the ability of V- 2 to regulate a range
of lipopolysaccharide (LPS) stimulated inflammatory activities in the microglia-like cell model. We investigated
the action of V-2 on the secretion of NLRP3 inflammasome regulated cytokines (IL- 1β and IL-18) by ELISA, TNFby TR-PCR and determined if V-2 can regulate the expression of NLRP3 by western blot. After 6 hours of
treatment with V2, the microglia-like cells produced less TNF- and IL-1β compared to control cultures with LPS
only. The results from this study suggest that V2 has the ability to modulate the pro-inflammatory M1 microglialike cells to an anti-inflammatory M2 phenotype. Thus, V2 may be a potent regulator of the inflammatory
environment of the brain in neurodegenerative disease.

Datablitz Session 1
“Defining the immunogenicity of embryonic stem cell-derived dopaminergic progenitors as a cell
replacement therapy for Parkinson’s disease”
Shamma Qarin1,2, Venkat Pisupati1,2, Sarah Howlett2, Mercy Danga1,2,
Xiaoling He1,2, Jo Jones2, Roger A Barker1,2,3
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Parkinson’s disease (PD) is a debilitating neurodegenerative disorder for which stem cell-based dopamine cell
therapies provide a promising therapeutic option. The aim of this project is to determine whether human
embryonic stem cell (hESC)-derived dopaminergic (DA) progenitors are immunogenic and the implications for
clinical transplantation in PD patients. Preliminary data from flow cytometry demonstrate that hESCs and
derived progenitors express MHC class I, but not MHC class II molecules, and in in vitro PBMC co-culture
experiments, these progenitors drive low levels of T-cell proliferation and activation, suggesting a low degree
of immunogenicity. Given PD patients are likely to be treated with immunosuppressants at the time of
transplantation, the effects of these drugs on the differentiation and maturation of ESC-derived DA progenitors
to mature midbrain A9 DA neurons in vitro have also been explored; to date findings suggest no negative effects.
This project also involves studying the immunogenicity of CRISPR-Cas9 engineered MHC gene-knockout ES cells
and their suitability for transplantation. This involves using CRISPR-Cas9 nickase plasmids to knockout the MHCI gene in hES cells, followed by assessing their ability to differentiate to DA progenitors and their ability to rescue
Parkinson’s phenotype in preclinical animal models. Together, this work will form the foundation in designing
the first in human clinical trials of ESC-derived dopamine cell therapy for PD.

Datablitz Session 1
“The development of a microglia-like cell model of CNS infiltrating macrophages”
Andrea Daniels-Morgan, Keith Morris, Claire Kelly
Cardiff School of Sport and Health Sciences, Cardiff Metropolitan University, Llandaff Campus, Western Avenue, Cardiff

Neuroinflammation is characterised by activation of the resident brain macrophages, the microglial cells.
Furthermore, in response to the inflammatory activation, there in infiltration of peripheral macrophages to the
brain. These cells are indistinguishable from the brain macrophages contribute to the ongoing
neuroinflammatory response. In this study we developed an in vitro model of microglia-like cells from
peripheral monocytes. THP-1 is a human monocytic leukaemia-derived cell line that is one of the most widely
used cell models for investigating monocytic differentiation and subsequent biological functions of
differentiated cells. Here, we developed a novel protocol that directed the differentiation of these cells down a
neural lineage. In the presence of neural induction supplement (NIS) at a range of concentrations we
characterised the expression of a range of macrophage/neural/microglial markers using RT-PCR, Flow
Cytometry and immunocytochemistry. In the presence of NIS, the THP-1 cells are directed towards a neural
lineage with increased expressin of Nestin and Sox. In addition, the cells demonstrated a range of morphological
features and characteristics of microglial cells including, clumping, ramification and dendritic features. RT-PCR
suggests that TMEM119 and IBA1 mRNA expression increases after supplementation with 5% NIS. The results
from this experiment show that when THP-1 cells are cultured in 5% NIS, the cells become microglia-like in
nature and thus mimic a population on infiltrating macrophages that can be utilised for further studies into
neuroinflammation in neurodegenerative disease.

Datablitz Session 2
“Jellagen® next generation collagen for the co-culture of Astrocytes and Cortical Neurons”
David Wallbank, Sophie Escott-Morgan, Andrew Mearns Spragg
Jellagen Limited, G5-6 Capital Business Park, Wentloog Industrial Estate, Cardiff

Neuronal co-culture with astrocytes offers an important tool for investigating cell therapy and drug discovery.
Astrocytes are critical to neuronal function, as astrocytes secrete factors that promote neuron survival,
synapse formation, and plasticity. To understand how we require an in vitro system that can assess the impact
of factors on neuronal properties without being influenced by the initial cell culture matrix. The potential of
monitoring neuronal network function may also be better modelled.
Jellagen was diluted to 32μg/mL with cell culture grade water and used to coat 96 well tissue culture plates.
Astrocytes were thawed and plated at two concentrations, 100k/cm2 and 50k/cm2 into and cultured for 7
days with astrocyte maturation media. The wells were treated with Astrocyte mitomix (Astrocyte Maturation
media + 10uM Uridine + 10uM 5-Fluro-2-deoxyuridine) at day 2. Cortical Neurons were thawed and plated at
200k/cm2. The cells were co-cultured for a further 7 days before fixing and staining. Samples were stained
with a neuronal marker (TUJ1), astrocyte marker (GFAP) and nuclear marker (Hoechst 33342).
All Jellagen co-culture experiments produced acceptable levels of markers. Jellagen co-culture staining for
Hoechst 33342 and the neuronal marker TUJ-1 appears brighter than the market leading matrix at both
seeding densities.
Jellagen is a non-mammalian, chemically simple cell culture matrix leading to consistency and reduced
variability of results when performing co-culture of astrocytes and neurons.
Jellagen successfully supports the maturation of astrocytes, neuronal adherence and neuronal outgrowth in
co-culture, performing as well as, or better than the market leading matrix.
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“Targeting the BMP signalling pathway as a novel therapeutic approach in Parkinson's disease”
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Parkinson’s disease is a neurological disorder affecting over 10 million people worldwide. The disease is
characterised by the progressive loss of dopaminergic neurons from the substantia nigra and the accumulation
of α-synuclein known as Lewy bodies or Lewy neurites, which are thought to induce dopaminergic
degeneration. Currently, the available treatment options are solely symptomatic and do not slow or stop
disease progression. This highlights the need to identify factors that are neuroprotective or neuroregenerative
against the progressive dopaminergic degeneration. We have recently identified a member of the Bone
Morphogenetic Protein family, known as BMP2, whose expression is significantly correlated with that of several
key markers of dopaminergic neurons in the human substantia nigra. Additionally, we found BMP2 expression
to be downregulated in Parkinson’s disease. Moreover, treatment with BMP2 was neuroprotective against
dopaminergic degeneration in in vitro models of Parkinson’s disease. Specifically, BMP2 protected against
degeneration induced by the neurotoxins, MPP+ and 6-OHDA, and degeneration induced by overexpression of
wild-type α-synuclein and mutant A53T-α-synuclein in primary cultures of the E14 rat ventral mesencephalon.
Moreover, two FDA-approved drugs, Quinacrine and Niclosamide, modulate the BMP2 signalling pathway in a
BMP2 reporter cell line. In addition, we found these two drugs were neuroprotective in in vitro models of
Parkinson’s disease. Collectively these data show the neuroprotective potential of BMP2 and identifies two
drugs, that are safe for use in patients, that can mimic the effects of endogenous BMP2. This highlights the
feasibility of targeting the BMP signalling pathway in patients with Parkinson’s disease.
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“Novel human gaptrap reporter and modulatory hPSC lines reveal distinct patterns of neural graftgraft connectivity in vivo”
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The directed differentiation of human pluripotent stem cells (hPSCs) to specific neuronal subtypes presents
unique opportunities for treating and modelling human neurological conditions.Here, we utilized novel
GAPTrap reporter and channelrhodopsin (ChR2) hPSC lines to generate cortical grafts to investigate the capacity
of human graft-graft connectivity in vivo. RFP and GFP GAPTrap reporter hPSC lines were differentiated to
cortical progenitors and transplanted into the left and right hemisphere respectively, of the motor cortex in
mice. Robust and long-term reporter expression enabled detailed analysis of graft fiber patterns revealing an
extensive axonal growth and reciprocal innervation of each graft, largely via the corpus callosum reminiscent
of callosal projection neurons (CPN). Imunnohistochemical labeling showed an uneven distribution of fiber
innervation from the contralateral graft. Areas of dense innervation were rich in glutamatergic fibres with colocalization of human synaptophysin. Increased innervation tended to correspond to graft regions that were
highly populated with upper layer cortical cell identity (Brn2+). To test the functional connectivity of human
cortical grafts in vivo, cortical progenitors were generated using the ChR2 GAPTrap hPSC line and transplanted
contralateral to cortical RFP grafts. In vivo electrophysiological recordings of RFP graft activity after optical
stimulation of the contralateral ChR2 graft showed enhanced neuronal spike activity shortly after the onset of
ChR2 graft stimulation, suggesting functional graft-graft connectivity. Overall these results demonstrate the
capacity for human grafts to form functional neuronal circuits in vivo.

Datablitz Session 2
“Patient derived IPSCs for transplantation in Parkinson’s disease”
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The development of protocols capable of reprogramming adult somatic cells brought with it the possibility that
induced pluripotent stem cells (iPSCs) could replace human foetal ventral mesencephalic tissue as a suitable,
reliable and available cell source for Parkinson’s transplantation therapy. The use of patient-derived iPSCs as a
cell therapy product would open up the possibility of personalised treatment and negate the need for
immunosuppression.
In this study, we assessed the ability of iPSC-derived cell therapy products (CTPs) to ameliorate the Parkinsonian
symptoms in a 6-OHDA rodent model. The iPSC-derived CTPs were created from fibroblasts harvested from
two, idiopathic Parkinson’s patients. Cells were frozen either at day 18 or 25 of the differentiation protocol,
before being transplanted into unilaterally lesioned rats. Functional recovery was assessed with drug-induced
rotations and motor function tests. Histological analysis was also undertaken to determine the survival and cell
types present within the graft.
Behavioural data demonstrated survival of all iPSC-derived DA CTPs, with clear amelioration of drug-induced
rotational bias in the cells frozen at day 18 only. No evidence of functional recovery was evident in grafts from
day 25 of differentiation. Immuno-histochemical staining revealed similar quantities of TH +ve neurons in all
grafted groups. Differences in graft innervation correlated with differences in behavioural performance of the
day 18 vs. day 25 grafts.
Further analysis of the impact of differentiating the cells for 18 or 25 days on long-term graft maturation is being
explored using RNAseq and scRNAseq analysis of the initial cell suspensions is underway. These data will further
our understanding of the mechanisms underlying neurite outgrowth and graft-mediated functional recovery.
Acknowledgements
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Apolipoprotein E (ApoE) genotype is one of the major risk factors for late-onset Alzheimer’s disease (AD), with
the E4 allele contributing up to a 4-fold increased risk1. Emerging evidence supports a detrimental role of
astrocytes in AD, with astrocytes developing a reactive phenotype upon exposure to inflammatory microglial
factors2. Our study aimed to investigate the impact of ApoE genotype on astrocyte reactivity and functionality
using human induced pluripotent stem cell (iPSC)-derived astrocytes with homozygous ApoE3 and ApoE4
genotypes.
Human iPSC homozygous for ApoE3 and ApoE4 were patterned towards a neural fate using dual SMAD
inhibition3 to produce neural progenitor cells. Subsequently, astrocytes were derived using epidermal growth
and human leukemia inhibitory factors4 to produce mature astrocytes after 90 days. Astrocytes were
characterised by immunostaining for classical markers, then stimulated (IL-1α, TNFα and C1q)2 to induce
reactivity and a reactivity profile was generated via ELISA and qPCR analysis. Functional capacity of astrocytes
was investigated via glutamate assay.
iPSC-derived astrocytes are positive for astrocyte markers GFAP, S100β, Connexin-43 and EAAT1 confirming cell
fate. Stimulation with microglial factors resulted in increased IL-6, RANTES and GM-CSF secretion, coupled with
increased expression of genes associated with reactivity including IL6, ICAM1, LCN2 and SERPINA3. Glutamate
dynamics were unaffected by stimulation however ApoE4 astrocytes have altered glutamate flux relative to
ApoE3 control.
In conclusion, the ability to produce reactive astrocytes derived from genotyped human cells in vitro provides
a powerful model for researching the mechanisms underlying the detrimental role of astrocytes and the effect
of ApoE genotype in AD.
References:
1. Jendresen et al. 2017
2. Liddelow et al. 2017
3. Chambers et al. 2009
4. Serio et al. 2013
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Midbrain dopaminergic neurons (mDA) constitute a highly diverse neuronal population controlling important
brain functions such as voluntary movements, cognition and reward. These neurons can be broadly subdivided
into two major groups, which form the substantia nigra (SN) and ventral tegmental area (VTA). SN DA neurons
selectively degenerate in Parkinson’s disease causing motor impairments, while the neighbouring VTA neurons
remain relatively unaffected. The reason for the difference in vulnerability between these subpopulations is not
fully understood. Access to enrich pluripotent stem cell derived cultures of SN and VTA dopaminergic neurons
would give important opportunities for modelling selective cell death in Parkinson’s disease (PD).
We gained novel insight into the specification of SN and VTA neurons, allowing us to develop an ES/iPS cellbased model system to investigate the differences in vulnerability between distinct dopaminergic
subpopulations. Previously published protocols used to generate DA cultures give mainly rise to VTA neurons,
which lack the sensitivity to mitochondrial toxicity. We identified unique culture conditions that can direct the
differentiation of ES/iPS cells into DA neuron enriched cultures that display SN specific characteristics. Our
platform provides us with a model system that models PD in vitro and may facilitate cell transplantation studies
in the future.
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Parkinson’s disease (PD) is a progressive neurodegenerative disorder, which is mainly characterized by
dopamine deficit in the striatum. Treatment with L-DOPA aims to ameliorate this deficit, but can lead to L-DOPA
induced dyskinesia (LID). Dopaminergic neurons can be derived from human embryonic stem cells (hESC) and
grafted to relieve the motor symptoms of PD. However, ongoing treatment with L-DOPA following
transplantation has the potential to impact on ESC-derived DAergic neuron survival and the inflammatory
response that it triggers, especially following immuno-suppression withdrawal. In order to investigate the
effects of L-DOPA on immunosuppression withdrawal and more closely replicate a patients’ experience, we
applied a mixed protocol involving immunosuppression with neonatal desensitization with twice daily L-DOPA
administration.
48 Sprague Dawley rats were inoculated with hESC progenitors on post-natal day 2, with unilateral
administration of 6-OHDA into the medial forebrain bundle 8 weeks later. Lesioned rats were divided into four
groups: non-graft/saline, non-graft/L-DOPA, graft/saline and graft/L-DOPA. Saline or L-DOPA (8mg/kg with
benserazide 15mg/kg) s.c. was administered, from weeks 6 pregraft to 23 weeks post graft. Ciclosporin
(10mg/kg) was administered from the day prior to transplantation to 18 weeks post transplantation and was
then withdrawn. MRI was used to identify graft survival prior to withdrawal of immunosuppression. Behavioural
assessments of graft function and dyskinesia were conducted prior to immunohistochemical evaluation
postmortem.
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“The effects of nicotinamide on cells of the substantia nigra pars compacta”
Emma Green, Prof Rosemary Fricker, Dr Stuart Jenkins
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Nicotinamide promotes neuronal differentiation of stem cells, and its role in energy production through NAD
(a cofactor vital to the electron transport chain), and severe deficiency resulting in dementia, suggests an
important role in brain homeostasis. We investigate the potential roles of nicotinamide in Parkinson’s disease
(PD) using ventral mesencephalon (VM; which develops into nuclei including the substantia nigra) cultures.
These cultures contain dopamine (tyrosine hydroxylase positive; TH+) neurons which degenerate in PD, and
microglia and astrocytes, which may have important roles in this disease.
Primary cultures of rat embryonic day 14 VM and striatum were maintained with or without 10 mM
nicotinamide. 6-hydroxydopamine was added to assess protection of TH+ neurons in the VM cultures at 7 days
in vitro (DIV). Immunocytochemistry was used to identify and quantify TH+ neurons, Iba1+ microglia, and GFAP+
astrocytes.
Nicotinamide increased the number of TH+ neurons in VM cultures (p<0.05) but did not protect these neurons
against 6-hydroxydopamine toxicity. At 7 DIV, microglial numbers were greater in control VM cultures than
control striatal cultures (p<0.01). The number of VM microglia at 7 DIV was significantly reduced by
nicotinamide (p<0.01). The number of GFAP+ astrocytes was unaffected by nicotinamide in both VM and striatal
cultures.
Nicotinamide may be affecting the survival of TH+ cells, or proliferation/differentiation of precursors.
Nicotinamide exposure reduced numbers of, but did not eliminate, microglia. We are investigating whether
nicotinamide may effect proliferation of different cell types in VM cultures. These results may assist in the
development of therapies for PD.
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Parkinson’s disease (PD) is clinically diagnosed, with confirmation made post-mortem. The typical motor
symptoms only manifest after approximately 50-60% of midbrain dopaminergic nerve terminals have been lost,
which can occur over the course of 10-15 years prior to diagnosis. This highlights the need for an early diagnostic
method.
α-Synuclein is central to the aetiology of PD and evidence suggests that oligomers of the protein found in
cerebral spinal fluid (CSF) are indicative of the disorder (Horrocks et al., 2016). These oligomers, however, are
lowly abundant and highly heterogenous, making them challenging to study. Current methods of measuring
oligomer load in CSF are indirect and yield highly variable results (Tokuda et al., 2010). A more direct oligomer
detection method is therefore required.
By visualising molecules individually, single-molecule and super-resolution microscopy methods enable even
the rarest of species to be characterised. We have focused on developing and using such tools to observe
oligomers in which αSyn is phosphorylated at serine 129, a modification that is a highly specific biomarker in PD
progression (Fujiwara et al., 2002). We will seek to correlate this post-translational modification on CSF-derived
α-synuclein oligomers with disease state and explore the potential of using it as a biomarker. Currently, this
approach is being optimised on conditioned media collected from midbrain dopaminergic (mDA) neurons
differentiated from iPS cells derived from a PD patient with SNCA triplication and a CRISPR engineered SNCA
knock out (Devine et al., 2011). After optimisation, we will use the method to quantify phosphorylated
oligomers in CSF from PD patients and healthy controls.
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Parkinson’s disease (PD) is a progressive neurodegenerative condition characterised by the loss of dopaminergic
innervation to the striatum. Treatment is predominately symptomatic with the primary drug, L-DOPA (LD),
replacing the lost dopamine. One promising disease modifying treatment is cell replacement therapy, the gold
standard for which involves transplanting human fetal tissue. Due to ethical and logistical restrictions,
alternative sources are sought. Dopaminergic progenitors derived from human embryonic stem cells (hECS) are
currently being developed for clinical trials. However, many questions remain, including the impact of the
various drugs PD patients are often prescribed on graft survival, morphology and immune response. This study
aims to characterise the impact of hESC derived dopaminergic grafts in a 6-OHDA rat model of Parkinson’s
disease in the presence and absence of chronic treatment (24 weeks) with saline or 4 commonly prescribed
drugs (L-DOPA, ropinirole (DA agonist), rasagiline (MAO inhibitor) and citalopram (SSRI). Evaluation is conducted
through behavioural and immunohistochemical (IHC) analysis. Preliminary data suggests modest improvement
in on drug, amphetamine and apopmorphine rotations compared to saline treated grafted animals which is
variable in pattern between the different drugs. Initial IHC analysis determined a positive effect on the overall
rate of surviving grafts with the highest being for rasagiline. We will report the impact of each drug on cell
survival and TH positive cells within the grafts.

Datablitz Session 3
“Impact of cell intrinsic properties on transplantation in rodent models of Parkinson’s disease”
Shrigley S, Nilsson F, Björklund A, Hoban DB* & Parmar M*
*equal contribution
Department of Experimental Medical Science, Lund University, Sweden

Proof of concept studies for cell replacement therapy (CRT) for Parkinson’s disease (PD) were performed using
fetal tissue. Post-mortem results indicated surviving grafts more than 2 decades post-transplant. However, they
also showed the presence of a-synuclein (a-syn) pathology within some of the grafted cells, which was not
predicted from preclinical studies in the 6-OHDA model. This model is most commonly used for preclinical
assessment of CRT for PD but fails to recapitulate many features of the human condition, including progressive
DA degeneration, a-syn accumulation, and inflammation.
Since the discovery of cell reprogramming, e.g. iPSCs, reprogrammed cells have been proposed as an alternative
source for CRT. However, further research investigating patient-derived reprogrammed cells, including their
potential susceptibility to disease processes, is needed to assess their suitability moving forward to the clinic.
In this study we will investigate if cell intrinsic properties affect graft survival, integrity, and functional
maturation. We derived DA progenitors from a human ESC line or an a-syn triplication patient iPSC line and
transplanted them into the 6-OHDA model or accelerated a-syn model. In the 6-OHDA model, we found no
difference in graft volume or TH cell density, however, there was a significant difference in graft innervation. In
the accelerated a-syn model, we observed behavioural recovery 24 weeks post-transplant in both groups and
further histological analysis is ongoing, specifically investigating the presence of a-syn pathology.
The comparison between healthy and patient-derived cells will pave the way for future research assessing
reprogrammed cells’ potential for brain repair and disease modelling.
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Parkinson’s disease”
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iPSC-derived midbrain dopaminergic (mDA) neurons are an invaluable tool for studying mDA development and
neurodegenerative disorders as Parkinson’s disease (PD). However, cellular heterogeneity is a significant
confound in these cultures and thus a human mDA lineage reporter line that enables cell-type sorting would
significantly aid our use of these models. LMX1A is a transcription factor with a fundamental role in mDA
development and provides an early marker for this neuronal lineage.
We generated a LMX1A Blue Fluorescent Protein (BFP) reporter line for tracking and purifying early mDA
progenitors and their neuronal derivatives. A silent BFP expression unit was targeted into the AAVS1 safe
harbour by CRISPR/Cas9-assisted homologous recombination in the KOLF2 human iPSC line, and Cre was
knocked into the LMX1A locus of the derived AAVS1-BFP cells.
We optimized the mDA differentiation protocol for the KOLF2 cell line and validated the expression of the
reporter in two independent lines. In the neural progenitor (NP) state, by Flow Cytometry analysis 40-62% of
the NPs are positive for BFP expression. Immunostaining analysis gives a similar % of BFP+ cells 50-65% and coexpressing FOXA2 in a range of 55-60%. Similar values of co-expression 48-51% are obtained when analysing
LMX1A+/FOXA2+ cells. We are performing single cell RNAseq analysis at multiple differentiation timepoints
with the aim of reconstructing the pseudotemporal axis of the mDA differentiation control.
This reporter cell line will serve as a powerful tool both for in vitro modelling of PD and associated risk genes,
as well as for developing PD cell therapies.
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Neurogenesis from the subventricular zone (SVZ) is increased after striatal ischemia in both adult and neonatal
rats. Under normal conditions the adult SVZ generates interneurons that migrate to the olfactory bulb, while
the neonatal SVZ generates both interneurons and medium spiny neurons, which is the main neuronal subtype
affected after striatal ischemia. In addition, it has been reported that the adult brain is capable of redirecting
SVZ progenitors to the injury site and also reprogram their fate to become medium spiny neurons. These results
suggested an attempt of the brain to repair itself and stimulated research into successful ‘endogenous cell
therapies’. However, a few years later conflicting results reported that the adult brain was in fact not capable
of generating medium spiny neurons after ischemia, thus reconsidering the real potential of endogenous cell
therapies. In this study, we aimed at comparing the adult and neonatal brain after striatal ischemia, by
investigating proliferation, neurogenesis levels and progenitors’ phenotypes. The results showed that while the
neonatal brain was producing medium spiny neurons, the rate of production was not increased by the injury.
In addition, the results showed that the adult brain only generates interneurons in response to injury. This
suggests that while endogenous cell replacement therapies are attractive, many factors including rate of
neurogenesis and neuronal fate, need to be manipulated in order to have a successful treatment for brain injury
such as stroke.
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FoxP1 was previously identified as a marker of medium spiny neurons (MSN) in vitro and FoxP1 null embryos
taken at the time of peak MSN generation failed to express the mature MSN marker DARPP-32, suggesting
FoxP1 is essential for normal MSN development. Due to FoxP1 homozygous nulls being embryo-lethal around
E.15, the impact of FoxP1 loss on striatal MSNs in vivo is uncertain. To address this, we characterised novel adult
FoxP1 conditional-knockout mice created using the cre-lox method with Cre-recombinase expressed on the
Gsx2 promoter. Gsx2 guides early specification of LGE progenitors to give rise to striatal neurons so was chosen
to induce FoxP1 loss restricted to the striatum. When FoxP1 is targeted at peak striatal development, there is a
significant reduction in the MSN projection markers FOXP1, DARPP-32 and CTIP-2 in adult tissue. A significant
reduction in the volume of the striatum was found and fluorescent imaging revealed striatal cells solely with
CTIP-2 expression which contrasted with the typical co-localisation with FOXP1 or DARPP-32 seen in wildtypes.
The interneuron and glial population were not affected. A phenotype of FoxP1 loss was illustrated in the nonmotor functional assessments marble burying and activity boxes. Abnormal behaviours such as increased
activity within the dark phase of a 24hr cycle suggests hyperactivity in this model and decreased marble burying
compared to wildtypes suggests reduced anxiety but requires further investigation. No significant motor
coordination deficits in locomotor tasks such as rotarod were observed. The in vitro and in vivo findings
demonstrate an important role for FoxP1 in the striatal architecture and the development of MSNs.
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Introduction
We have shown the transcription factor myocyte enhancer factor (Mef2c) to be significantly upregulated in the
striatum between E12 and E16, a period encompassing maximal generation of medium spiny neurons (MSNs).
Here we present data that suggest a significant functional role of Mef2c in the development of MSNs in the
mouse striatum. MSNs constitute more than 90 percent of neurons in the mouse striatum, and are the neurons
predominantly degenerating in Huntington’s disease.
Methods
Using the cre-loxp recombination system under the control of the Gsx2 promoter, the Mef2c gene was
specifically deleted in the striatum to generate Gsx2-CreMef2c-/- mice. Stereological quantification of striatal
volume and striatal cell counts for NeuN, and three MSNs markers (Foxp1, Ctip-2 and Darpp-32) was undertaken
in P7 and 3-month Gsx2-CreMef2c-/- and wild type (wt) littermates.
Results
Striatal volume and expression of MSN markers increased in both Gsx2-CreMef2c-/- and wt between p7 and 3
months. However, striatal volume in Gsx2-CreMef2c-/- was significantly smaller than in wt mice, and FoxP1 and
Darpp-32 positive cell counts were also significantly lower in the Gsx2-CreMef2c-/- animals.
Discussion
Our results suggest that postnatal MSN neurogenesis is reduced in Gsx2-CreMef2c-/- mice. Further
experiments are ongoing to explore the extent to which this is specific to MSNs and the mechanisms
underlying these findings.
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Huntington’s Disease (HD) is a motor and cognitive neurodegenerative disorder due to prominent loss of striatal
medium spiny neurons (MSNs). To replace the affected cells, we grafted MSN progenitors derived from human
embryonic stem cells (hESCs) into the striatum of a preclinical model of HD, provided by adult immunodeficient
rats in receipt of unilateral quinolinic acid (QA) lesions of the striatum. We assessed the survival, maturation and
integration of the graft as well as its impact on lesion-dependent motor alterations up to 6 months post-graft,
the time point on which we focused the analysis. Moreover, by exposing a cohort of experimental animals to
environmental enrichment (EE) we tested whether this could improve graft stimulation and function.
Preliminary data indicate that the transplanted progenitors survived up to 6 months post-graft and underwent
maturation as striatal (Ctip2+, Darpp32+) neurons or interneurons, which innervated the host circuits, and
received connection from both cells of the graft and of the host. Of note, EE increased cell differentiation into
the MSNs phenotype and connectivity, compared to standard housing condition. Further, behavioral analyses
show that the graft improved motor performances impaired by QA lesion. Transplanted animals maintained in
EE show the best improvement in motor recovery.
These support the therapeutic potential of human MSN progenitor grafts for the replacement of degenerated
striatal neurons, and suggest that generalised training protocols such as those provided by EE can effectively
stimulate the maturation and integration of human neurons.
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Background
Efficient cognitive tasks showing longitudinal deterioration in small cohorts of patients are needed in
neurodegenerative diseases. By combining language and executive functions, arithmetic is a good candidate
for Huntington’s disease follow-up.
Objectives
Digitalizing the arithmetic task and demonstrating its psychometric value and its sensitivity to disease
progression in Huntington’s disease.
Methods
We assessed the psychometric properties of the Digitalized Arithmetic Task (DAT in 3 languages at 4 European
sites in 66 patients at early Stage of the disease (age: 51 ± 11 years; 20 females) and 38 controls (age: 49 ± 11,
22 females). Then, we measured a one-year disease progression in 39 patients and 26 controls in response
times and accuracy using linear mixed models. Pearson correlations were performed with clinical assessment.
Striatal volume was provided in 38 participants both at baseline and one year.
Results
At baseline, patients were slower and less accurate than controls (6 ± 4 minutes vs 4 ± 2 minutes; 91,8% ± 0.09
vs 95.5% ± 0.05). Test-retest reliability was r>0.60. DAT, literal fluency, Stroop Interference, and Total Functional
Capacity score captured the disease progression but only arithmetic correlated with the atrophy of the striatum
(r=-0.33) and not with the motor score.
Conclusions
The DAT is brief, reliable, language free, sensitive to both decline in one-year, and to striatal atrophy in small
cohorts of Huntington disease patients. Insensitive to motor symptoms, it is likely to provide valuable
cognitive endpoint for clinical trials in Huntington’s and other neurodegenerative diseases

