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Welcome words from Tilo Kunath…
Dear delegates, presenters, and sponsors,
I would like to extend a very warm welcome to the 16th International
Symposium on Neural Transplantation and Repair (INTR) and the 31 st
Annual meeting of the Network for European CNS Transplantation and
Restoration (NECTAR). This year the meeting will be a true ‘hybrid’
event with over 100 people attending in-person and over 150
participating on-line. I’ll be honest with you – this has been challenging!
Very challenging at times. I would like to take this opportunity to thank
the many people that have helped pull this conference together. Firstly, the staff at the Royal
College of Physicians Edinburgh – our venue and virtual hosts. They have been incredible.
In particular, I would like to thank Allan McKain, Nam Gowans-Brown, Mark Pentler,
Peter Falconer, and David Blackie. I am very grateful to David Clark for keeping the books
balanced, and to Jane Haley at Edinburgh Neuroscience for managing registrations and
our local INTR-NECTAR 2021 website. And a huge thank you to Paulina Pettersson in
Lund for updating the NECTAR website – often within minutes – and sending out all the
informative NECTAR newsletters. A very warm thank you to the University of Edinburgh
undergraduates and PhD students helping with the conference – Sophie Glendinning,
Noelia Pelegrina-Hildalgo, Daniel Tikhomirov, Alison Cormack, Irene Roig-Ferrando,
Marina Altamirano de Castro, and Andrew Chai. I especially wish to thank Saule Zubyte
for managing all the abstracts, biographies, and many enquires. A big thank you to Stevie
Bain for the amazing work on the NECTAR podcasts (see below).
This conference was made easier to organize because of our enthusiastic Program
Committee and Organizing Committee (below), which led to many brilliant people agreeing
to speak at the conference. This further led to generous sponsorship by Novo Nordisk,
Fujifilm Cellular Dynamics Inc, BlueRock Therapeutics, Cell & Gene Therapy Catapult,
RoslinCT, BioLamina, Guarantors of BRAIN, AMSBIO, ProteinTech, 3Brain, and
CARE, the Campaign for Alzheimer’s Research in Europe. Thank you to all the sponsors –
it has been a pleasure working with all of you!
Finally, I would like to thank all the PhD students and post-docs that submitted abstracts.
This meeting is really for you! We need your enthusiasm, energy, and brains to crack
Parkinson’s, Huntington’s, Alzheimer’s, multiple sclerosis, spinal cord injury and other
conditions of the CNS. You will be the next generation of scientists, advocates, and
executives to carry the torch and keep up the fight against these devastating conditions.
Have a great meeting!
-Tilo Kunath
November 2021

Organizing Committee – Tilo Kunath, Emma Lane, Michael Lane, Simon Stott, Jeff
Kordower, Viviane Tabar, Lachlan Thompson, Rebecca Matsas, Agnete Kirkeby
Program Committee – Tilo Kunath, Ernest Arenas, Roger Barker, Anders Björklund,
Patrik Brundin, Eilís Dowd, Stephen Dunnett, Stefan Irion, Agnete Kirkeby, Jeff Kordower,
Emma Lane, Michael Lane, Asuka Morizane, Clare Parish, Malin Parmar, Marina RomeroRamos, Viviane Tabar, Lachlan Thompson
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NECTAR 2021 podcast. A huge thank you to Dr Stevie Bain for interviewing
and putting together these amazing podcasts!
Episode 1 by Anders Björklund and Stephen Dunnett
To open the podcast, please go to: https://media.ed.ac.uk/media/1_s7q3rncy
Episode 2 by Tilo Kunath
To open the podcast, please go to: https://media.ed.ac.uk/media/1_vm7s9r6b
Episode 3 by Lana Zholudeva and Michael Lane
To open the podcast, please go to: https://media.ed.ac.uk/media/1_5ytngxk3
Conference Recordings and Photographs
All talks & question sessions will be recorded and available for viewing by both
in-person and virtual-only delegates from 15th – 21st November 2021.
Photographs will also be taken throughout the meeting. If you do not wish your
photograph to be taken or if you do not wish your questions to be recorded
please inform the venue staff.
Asking questions on-line: Go to Slido.com use the hashtag #NECTAR2021
WiFi password: RoslinCT1
COVID-safe measures
In-person spaces at this conference will be limited to 135, which will allow for
1m social distancing within the venue. Please be mindful of other people’s
space when moving around the building. If you become unwell when attending
the College please inform your event host or reception.
Face-coverings are required by the Scottish Government within the venue
unless eating, drinking, or presenting a talk, or if you are medically exempt.
The venue has increased their level of cleaning and they have an excellent
ventilation system that only draws air from outside (i.e. does not recycle air).
You provided your contact phone number when registering to attend this
meeting in person. We are required by law to keep this information for 21 days
for the purposes of Track and Trace. The information will be used solely for the
purposes of track and trace and will be deleted on day 22.
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The 16th INTR/31st NECTAR meeting organizers would like to thank the following
companies and organizations for their generosity in supporting our 2021 meeting.

Novo Nordisk
BlueRock Therapeutics
FujiFilm CDI
RoslinCT
ProteinTech
AMSBIO
BioLamina
Cell and Gene Therapy Catapult
3Brain
Guarantors of BRAIN publishers of Brain & Brain Communications
CARE – The Campaign for Alzheimer’s Research in Europe
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Scientific Programme
Monday, 8 November, 2021 – all times GMT
08:30 Arrival, registration, tea/coffee
09:25 Welcome: Conor Maguire & Tilo Kunath
09:30 Shinya Yamanaka, Welcome Speech
Session 1
09:35 Roger Barker, University of Cambridge
Lessons learnt from TRANSEURO to date
09:55 Jun Takahashi, CiRA, Kyoto University
Kyoto clinical trial for Parkinson’s disease cell replacement therapy
10:15 Malin Parmar, Lund University
Developing a stem cell based therapy for Parkinson’s disease – STEM-PD
10:35 Emma Lane, University of Cardiff
Where old meets new – the effect of drugs on transplants for Parkinson’s disease
10:55 Coffee/tea break, posters
Session 2
11:25 Claire Durrant, University of Edinburgh
Targeting tau in Alzheimer's disease: opportunities and challenges
11:45 Daisuke Doi, CiRA, Kyoto University
Transplantation of brain organoids for treating cerebral stroke
12:05 José Obeso, CINAC, Madrid
Focus Ultrasound in Parkinson’s disease – From symptomatic to neurorestorative therapy
12:25 Lorenz Studer, Memorial Sloan Kettering Cancer Center, New York
Repair of the “second brain” – towards a human PSC-based cell therapy for Hirschsprung’s
disease
12:45 Lunch, posters
Session 3
13:50 Su-Chun Zhang, University of Wisconsin
Cell therapy in preclinical Parkinson’s disease models
14:10 Viviane Tabar, Memorial Sloan Kettering Cancer Center, New York
Phase I trial of MSK-DA01 intrastriatal grafts in patients with Parkinson’s disease – A
Roadmap
14:30 Jeff Kordower, Arizona State University
Stem cells for Parkinson’s disease – the Fujifilm-CDI experience
14:50 Data Blitz 1 (6 talks)
15:20 Coffee/tea break, posters
Session 4 – Future of Cell & Gene Therapy for CNS disorders
16:00
16:10
16:20
16:30
16:40

Brendon Boot, BlueRock Therapeutics
Kevin Bruce, RoslinCT
Nicolaj Strøyer Christophersen, Novo Nordisk
Chad Koonce & Virginia Mattis, Fujifilm Cellular Dynamics Inc
Jacqueline Barry, Cell and Gene Therapy Catapult
Panel discussion: Chaired by Anders Björklund and Stephen Dunnett

17:10 Drinks reception, posters
17:45 Data Blitz 2 (9 talks)
18:30 – 19:30 Drinks reception, posters
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Tuesday, 9 November, 2021 – all times GMT
08:30 Arrival, registration, tea/coffee
Session 5
09:30 Catherina Becker, Center for Regenerative Therapies Dresden, TU Dresden
Regenerative neurogenesis in the Zebrafish spinal cord
09:50 Hideyuki Okano, Keio University, Tokyo
iPSCs-based regenerative medicine for spinal cord injury
10:10 Nisha Iyer, Wisconsin Institute for Discovery
Investigating phenotypic diversity of human spinal neurons using hPSCs and single-cell
sequencing
10:30 Victoria Moreno-Manzano, Centro de Investigación Principe Felipe, Valencia
Cell therapy modulation for spinal cord injury treatment
10:50 Coffee/tea break, posters
Session 6
11:30 Alasdair Coles, University of Cambridge
Promoting endogenous brain repair in multiple sclerosis with an intolerable drug
11:50 Sarah Jaekel, Institute for Stroke and Dementia Research, LMU Hospital, Münich
Oligodendrocyte heterogeneity and neurodegeneration: is there a link?
12:10 Bernhard Landwehrmeyer, Ulm University
Approaches to modifying the progression of Huntington's disease
12:30 Data Blitz 3 (6 talks)
13:00 Lunch, posters
Session 7
14:00 Stuart Cobb, University of Edinburgh
Progress in AAV-delivered genetic therapies for Rett syndrome
14:20 Krystof Bankiewicz, Ohio State University
Clinical experience with AAV2-GDNF gene therapy for Parkinson's disease and multiple
system atrophy
14:40 Mart Saarma, Institute of Biotechnology, University of Helsinki
CDNF protects and repairs dopamine neurons by a novel mechanism
15:00 David Rowitch, University of Cambridge
Cell‐based therapy, patient models and new treatments for Pelizaeus-Merzbacher Disease
15:20 Coffee/tea break, posters
Session 8
15:50 Ernest Arenas, Karolinska Institutet, Stockholm
Regenerative strategies for Parkinson's disease
16:10 Mati Karelson, University of Tartu, Estonia
Novel compounds regulating mRNA methylation protect and repair dopamine neurons
16:30 Lyandysha Zholudeva, Gladstone Institutes, San Francisco
Engineering human spinal interneurons for spinal cord repair
16:50 Data Blitz 4 (4 talks)
20:00 Conference dinner (An informal dinner & drinks catered by Pinkerton’s in the Royal
College of Physicians Edinburgh)

6

Wednesday, 10 November, 2021 – all times GMT
08:30 Arrival, registration, tea/coffee

Session 9
09:30 Asuka Morizane, Kobe City Medical Center General Hospital
Immune modulation and immune matching in cell therapies for Parkinson’s disease
09:50 Akitsu Hotta, CiRA, Kyoto University
Escaping from allogenic immunity by CRISPR genome editing
10:10 Andras Nagy, University of Toronto
The Universal Cell: Making the Unsafe Safe
10:30 Data Blitz 5 (6 talks)
11:00 Coffee/tea break, posters

Session 10
11:40 Clare Parish, University of Melbourne
A Failsafe suicide gene-based system to improve the safety and standardisation of neural
grafts
12:00 Craig van Horne, University of Kentucky
Clinical trial summary of autologous peripheral nerve tissue grafts targeting Parkinson’s
disease modification using the DBS PLUS approach
12:20 Sally Temple, Neural Stem Cell Institute, New York
Adult human retinal pigment epithelium stem cells – from discovery to translation
12:40 Lunch and depart
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For more info: https://biolamina.com/products/biosilk/
Biosilk Offer: https://biolamina.com/registration-of-interest/
Theresa Mader DataBlitz talk on Biosilk here

AMSBIO Stem Cell Synergy
AMSBIO’s StemFit media, iMatrix laminin as ECM
and CELLBANKER series freezing solutions
work together to create the perfect Stem Cell
Synergy for your ES/iPS cell culture. Our
products offer feeder-free, xeno-free and
chemically defined cell culture, with GMP
options available for cell therapy
applications. StemFit cell culture media
allow for efficient, weekend-free
passaging, and used with iMatrix
recombinant laminin E8 cell matrix yield a
high cell replication capacity to generate
large volumes of cells. Easily and reliably
cryopreserve your cells (or whole organoids!)
for extended periods using STEMCELLBANKER, or STEM-CELLBANKER EX –
the superior choice for cell therapy projects.
For info: https://www.amsbio.com/stem-cell-synergy/
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To book a visit email: sercan.deniz@3brain.com

Please consider submitting your latest research to:

Brain

Brain Communications

https://academic.oup.com/brain

https://academic.oup.com/braincomms
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About the Cell and Gene Therapy Catapult
The Cell and Gene Therapy Catapult was
established as an independent centre of
excellence to advance the growth of the UK cell
and gene therapy industry, by bridging the gap
between scientific research and full-scale
commercialisation. With more than 200 employees focusing on cell and gene therapy
technologies, it works with partners in academia and industry to ensure these life-changing
therapies can be developed for use in health services throughout the world. It offers leadingedge capability, technology and innovation to enable companies to take products into clinical
trials and provide clinical, process development, manufacturing, regulatory, health
economics and market access expertise. Its aim is to make the UK the most compelling and
logical choice for UK and international partners to develop and commercialise these
advanced therapies. The Cell and Gene Therapy Catapult works with Innovate UK
(http://www.gov.uk/innovate-uk).
Through new ground-breaking collaborations, the Cell and Gene Therapy Catapult strives
to support the continuing growth of the industry, addressing barriers and reinforcing the UK’s
position as a global leader in the development, delivery, commercialisation and adoption of
cell and gene therapies. During 2018-2019, the Cell and Gene Therapy Catapult saw £5.2m
invested in cell and gene therapy projects, partnered on 28 commercial R&D projects
totalling £4.5m, worked with 45 SMEs on over 110 projects and had 13 research partners
that progressed towards commercialisation of their innovative products.
For info: https://ct.catapult.org.uk/

About Fujifilm Cellular Dynamics Inc
The advances in induced pluripotent stem cell (iPSC)
basic research have revolutionized how the industry
thinks about building potential cell therapy pipelines.
Products are now developed with GMP compliant
methods, materials, scale, and quality systems in
mind to faster translate novel ideas into clinical
research. Fujifilm Cellular Dynamics Inc. (FCDI) is an
industry leader in generating clinical-grade iPSCs currently used by some of the most
prominent iPSC-derived cell therapy companies in the world. We have built our iPSC
platform on episomal reprogramming methods along with rigorous cell banking strategies
and quality release assays. FCDI offers CDMO capabilities leveraging our experience in
iPSC technology including differentiation of iPSCs to a broad range of cell types. This
expertise is built on our experience developing dozens of products for our discovery
research and therapeutic business portfolios. Our innovation Facility for Advanced Cell
Therapy (iFACT) is a state-of-the-art facility designed and built to support the development
and manufacturing of GMP compliant cell therapy products for early phase clinical trials. In
the past few years FCDI has rapidly expanded our partnerships within the iPSC field and
continue to grow as a world leading supplier of GMP iPSC banks. It is our mission to apply
cutting edge science to realize the potential of human iPSCs and advance innovations in
discovery for unmet medical needs. We are fully committed to leveraging iPSC technology
to deliver value for our customers, partners, and patients.
For info: https://www.fujifilmcdi.com/
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Data Blitz Sessions
Data Blitz 1
Monday 8th November 2021, 15:00 – 15:30 – all times GMT
14:50 Cheney Drew, Cardiff University
The LEARN Study: Listening to the experience of participants in neurosurgical trials
14:55 Alrik Schörling. Lund University
Identification of a novel cell surface marker with improved specificity towards ventral
midbrain dopaminergic progenitor cells
15:00 Nicola Drummond, University of Edinburgh
Non-invasive monitoring of midbrain dopaminergic progenitor cell differentiation
15:05 Osama Elabi, Lund University
Human α-synuclein overexpression in a mouse model of Parkinson’s disease leads to
vascular pathology, blood brain barrier leakage and pericyte activation
15:10 Charlotte Lee-Reeves, Imperial College London
Dural extracellular matrix hydrogels for enhanced stem cell delivery after traumatic brain
injury (TBI)
15:15 Thea Pinholt Lillethorup, Aarhus University
Longitudinal in vivo PET Imaging of human ESC-derived dopamine neurons in minipig
Data Blitz 2
Monday 8th November 2021, 17:45 – 18:25
17:45 Benjamin Newland, Cardiff University
Why do most cells not survive the transplantation process? Is there a lack of basic nutrients
at the graft core?
17:50 Amalie Holm, University of Copenhagen
In vitro characterization of hESC-derived vascular leptomeningeal cells in neuronal cultures
17:55 Charlotte Bridge, Cardiff University
Can viral-mediated dopamine synthesis improve non-motor impairments?
18:00 Theresa Mader, BioLamina talk
3D spider silk substrate for defined and biocompatible tissue-modeling in a biorelevant way
18:05 Edoardo Sozzi, Lund University
Developing silk scaffold-based platform to generate functional and reproducible human
bioengineered organoids
18:10 Fredrik Nilsson, Lund University
Evaluating the use of alpha synuclein deletion as a universal strategy for preventing
disease associated pathology in cell-replacement therapy in Parkinson’s disease
18:15 Nicolas Marichal, King's College London
Inducing fast-spiking neurons from glia in the postnatal cerebral cortex
18:20 Patrick Aldrin-Kirk, University of Copenhagen
Purification of specific neural progenitor populations from hESCs using cell surface proteins
identified through scRNAseq of a model of the early human neural tube
18:25 Rachel Kelly, National University of Ireland, Galway
The small molecule α-synuclein aggregator, FN075, enhances serine-129 phosphorylation
and aggregation of α-synuclein in AAV rat models, but does not precipitate nigrostriatal
degeneration

12

Data Blitz Sessions
Data Blitz 3
Tuesday 9th November 2021, 12:30 – 13:00 – all times GMT
12:30 Christina-Anastasia Stamouli, Lund University
Optimization and validation of new mouse model of in vivo reprogramming of NG2 glia
12:35 Charlie Arber, University College London
iPSC-derived astrocytes for cell replacement therapy in Alzheimer’s disease
12:40 Patricia Garcia Jareño, Cardiff University
Investigation of the functional integration and efficacy of hESC-derived grafts in a model of
Huntington’s disease
12:45 Feras Sharouf, Cardiff University
Mock cell transplantation surgery produces an amplified pro ‐inflammatory response in two
Huntington’s disease mouse models
12:50 Adina MacMahon Copas, Trinity College Dublin
Peripheral immune cells induce reactive astrocyte phenotype in human iPSC-derived
astrocytes
12:55 Maëlig Patrigeon, University of Poitiers
Host-to-graft propagation of alpha-synuclein in Parkinson’s disease: intra-nigral versus
intra-striatal transplantation
Data Blitz 4
Tuesday 9th November 2021, 16:50 – 17:10
16:50 Francesco Gubinelli, Lund University
Drug-free behavioural tests of lateralized deficits in the AAV-vector alpha-synuclein
overexpression model of Parkinson’s disease
16:55 Nuria Antolín, Novo Nordisk
Generation of ventral spinal motor interneurons from human embryonic stem cells
17:00 Kayla Schardien, Drexel University
Locomotor training to promote respiratory plasticity and recovery following mid-cervical
spinal cord injury (SCI)
17:05 Tara Fortino, Drexel University
Tailoring neural transplants for repair of the injured cervical spinal cord
Data Blitz 5
Wednesday 10th November 2021, 10:30 – 11:00
10:30 Harry Bulstrode, The Francis Crick Institute
Zika in human developing brain and glioblastoma: Lessons in microenvironment control of
stem cell virus targeting
10:35 Jens Bager Christensen, University of Copenhagen
Generating appetite-regulating neuronal subpopulations of the hypothalamus using human
embryonic stem cells
10:40 Matilde Negrini, Lund University
Sequential or simultaneous injection of preformed fibrils and AAV-mediated overexpression
of alpha-synuclein results in relevant pathology in the rat brain
10:45 Nasia Antoniou, Hellenic Pasteur Institute
High-content screening and proteomic analysis identify a kinase inhibitor that rescues
pathological phenotypes in a patient-derived model of Parkinson's disease
10:50 Cameron Hunt, The Florey Institute
Using human pluripotent stem cells to understand and model specification of the human
ganglionic eminences
10:55 Niamh Moriarty, The Florey Institute
A combined cell and gene therapy approach for homotopic reconstruction of midbrain
dopamine pathways using human pluripotent stem cells
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List of Posters
Alessia Niceforo, Drexel University
Astrocyte-to-neuron reprogramming for spinal cord repair
Luca Peruzzotti-Jametti, University of Cambridge
Directly induced Neural Stem Cell (iNSC) grafts remyelinate the chronically demyelinated
spinal cord
Noelia Morales Prieto, University College Cork
Characterisation of the effects of AAV-BMP2 on behavioural outcomes in the rat AAVαSynuclein model of Parkinson’s disease
Georgia Kouroupi, Hellenic Pasteur Institute
Development of a human 3D iPSC-based model of p.A53T-synucleinopathy to monitor
disease initiation and progression
Florentia Papastefanaki, Hellenic Pasteur Institute
Generation of midbrain-patterned astrocytes from Parkinson's disease patients using iPSC
technology
Zehra Abay-Nørgaard, University of Copenhagen
Generating human stem cell-derived hypocretin neurons for the treatment of narcolepsy
Elissavet-Kalliopi Akrioti, Hellenic Pasteur Institute
Investigation of p.A53T-αSynuclein mediated synaptic dysfunction
Elsa Papadimitriou, Hellenic Pasteur Institute
miR-124 controls the cell fate switch of astrocytes to induced-neurons through its novel
target the RNA-binding protein Zfp36l1 and exhibits in vivo reprogramming capacity in a
cortical trauma mouse model
Valentina Grespi, Santa Maria Hospital Terni
Pharmaceutical methodology to isolate, expand and characterize human neural stem cell
lines
Sébastien Brot, University of Poitiers
Potential of dopamine neurons derived from human induced pluripotent stem cells
reprogrammed by mRNA for Parkinson’s disease
Sebastiano Antonio Rizzo, Cardiff University
Glucose-delivering materials to rescue cell viability in oxygen-glucose deprivation: a
strategy to improve cell transplantation?
Patricia Garcia Jareño, Cardiff University
Striatal quinolinic acid lesions: the need for vigilance when using established animal
models
Gaynor Campbell, University of Edinburgh
The Edinburgh Genome Foundry: Discovery and Design, from Genotype to Phenotype
Jennifer Lorigan, University of Edinburgh
Communicating reliable and accessible information about gene and cell therapy
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Poster abstracts

Astrocyte-to-neuron reprogramming
for spinal cord repair
Alessia Niceforo1,2, Tara Fortin1,2, Lyandysha V. Zholudeva3, Liang Qiang1,
Michael A. Lane1,2
1

Department of Neurobiology & Anatomy, Drexel University College of Medicine, Philadelphia, USA
Spinal Cord Research Center, Drexel University College of Medicine, Philadelphia, USA
3
Gladstone Institutes, San Francisco, California, USA
2

Correspondence: Alessia Niceforo at an675@drexel.edu
Traumatic spinal cord injury (SCI) disrupts neural pathways and results in the devastating
loss of neural cells, with subsequent reactive gliosis and tissue scarring that limits
endogenous repair1. One potential, therapeutic strategy to address this is to target these
reactive scar-forming astrocytes with direct cellular reprogramming to convert them into
neurons, by overexpression of neurogenic transcription factors (TFs) Ascl12 or a
combination of microRNAs (miRs) miR124, miR9/9* 3. While some effort has been made to
convert astrocytes to neurons, our primary goal was to establish optimal conditions for
consistent and efficient reprogramming of developing glia and mature reactive astrocytes.
Primary astrocyte cultures were generated from postnatal days 2-3 (P2-3) rat cortex and
spinal cord, and then were activated with TGFβ (Transforming growth factor beta) one day
prior to viral transduction. After the infection, doxycycline (a reverse tetracycline transactivator (rtTA)) was added to activate transcription. During in vitro reprogramming,
astrocytes took on a typical neuronal morphology, characterized by elongated cell body,
extension of neurites and dendrites, and soma formation (day 15 of reprogramming). The
Ascl1 and miRs reprogramming strategies were validated by immunofluorescence, where
the glial-derived neurons were positive for neuronal markers MAP2, NeuN and TAUR1, and
negative for the astrocytic marker GFAP. Neuronal activity in converted cells was measured
using multielectrode arrays (MEAs) and compared against control cells.
These preliminary results confirm that astrocytes obtained from P2-3 rat cortex and spinal
cord can be efficiently reprogrammed into neurons by either Ascl1 or miRs. Advances in
cellular reprogramming are providing novel ways to manipulate the cytoarchitecture of the
injured cervical spinal cord. This ongoing research is highlighting a novel therapeutic
approach for promoting anatomical repair.
References
1. Fouad K et al. Spinal cord injury and plasticity: opportunities and challenges. Brain
research bulletin 84, 337-342 (2011).
2. Liu Y et al. Ascl1 Converts Dorsal Midbrain Astrocytes into Functional Neurons In Vivo.
J Neurosci. 35, 9336–9355 (2015).
3. Leonardo TR et al. The functions of microRNAs in pluripotency and reprogramming.
Nature Cell Biology 14, 1114–1121 (2012).
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Directly induced Neural Stem Cell (iNSC) grafts
remyelinate the chronically demyelinated spinal cord
Luca Peruzzotti-Jametti1, Nunzio Vicario1,2, Andrea D’Angelo1, Alexandra M. Nicaise1,
Grzegorz Krzak1, Alice Braga1, Cory M Willis1, Sandra Rizzi3, Cheek Kwok4, Giulio Volpe1,
Vasiliki Pappa1, Mads S Bergholt5, Molly M Stevens5, Chao Zhao6, Frank Edenhofer3,4,
Robin J.M. Franklin6, Stefano Pluchino1
1

Department of Clinical Neurosciences - Division of Stem Cell Neurobiology, Wellcome Trust-Medical
Research Council Stem Cell Institute and NIHR Biomedical Research Centre, University of Cambridge, UK;
2
Department of Biomedical and Biotechnological Sciences, Physiology Section, University of Catania, Italy;
3
Institute of Molecular Biology & CMBI, Genomics, Stem Cell Biology & Regenerative Medicine, LeopoldFranzens-University Innsbruck, Austria;
4
Institute of Anatomy and Cell Biology, University of Würzburg, Germany;
5
Department of Materials, Department of Bioengineering, Institute of Biomedical Engineering, Imperial College
London;
6
Wellcome Trust-Medical Research Council Cambridge Stem Cell Institute, Jeffrey Cheah Biomedical Centre,
University of Cambridge, Cambridge, UK.

Correspondence: Luca Peruzzotti-Jametti at LP429@cam.ac.uk
Remyelination is a spontaneous reparative process that occurs following demyelination of
the peripheral and central nervous system (CNS). However, in chronic demyelinating
diseases of the CNS, such as progressive multiple sclerosis (PMS), this endogenous
regenerative process is mostly inefficient or impaired.
Neural Stem Cell (NSC) transplantation can foster endogenous remyelination by replacing
damaged tissue and providing local trophic support to the injured CNS [1]. However, major
hurdles still limit the use of NSC therapies in clinical settings. Directly induced NSCs (iNSCs)
have emerged as an alternative source of autologous NSCs for transplantation, which can
be derived from easily accessible somatic cells (e.g., fibroblasts) [2,3].
Herein, we investigated the potential of iNSCs to promote remyelination after transplantation
in the lysophosphatidylcholine (LPC) mouse model of focal spinal cord demyelination.
We found that mouse (m)iNSCs grafted in the lesioned spinal cord of wild type (WT) mice
promoted remyelination by both differentiating into mature oligodendrocytes as well as
increasing the number endogenous myelinating cells. When miNSCs were injected in Olig1 /- mice, which show delayed oligodendrocyte differentiation, the iNSC grafts were fully
capable to progress towards final differentiation into mature oligodendrocytes and efficiently
remyelinate the injured spinal cord. The safety and efficacy of human (h)iNSCs were also
tested in vivo. After injection in the kidney capsule of NOD SCID mice, we found that hiNSCs
were safe, with no evidence of teratoma formation. When hiNSCs were injected into LPClesioned immunosuppressed Olig1-/- mice, human cellular grafts persisted in the lesioned
spinal cord up to six months, giving rise to neurons and myelin forming cells.
Our results suggest that iNSCs can be used to foster endogenous remyelinating responses
and efficiently replace lost cells when endogenous remyelination fails. These data further
support the use of directly reprogrammed iNSCs as an effective therapeutic tool to enhance
remyelination in chronic demyelinating CNS diseases, such as PMS.
References
1. Pluchino, S., Smith, J. A. & Peruzzotti-Jametti, L. Promises and Limitations of Neural
Stem Cell Therapies for Progressive Multiple Sclerosis. Trends in Molecular Medicine 26,
898-912, doi:10.1016/j.molmed.2020.04.005 (2020).
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2. Peruzzotti-Jametti, L. et al. Macrophage-Derived Extracellular Succinate Licenses
Neural Stem Cells to Suppress Chronic Neuroinflammation. Cell Stem Cell 22, 355-368
e313, doi:10.1016/j.stem.2018.01.020 (2018).
3. Sullivan, G. M. et al. Transplantation of induced neural stem cells (iNSCs) into
chronically demyelinated corpus callosum ameliorates motor deficits. Acta
neuropathologica communications 8, 84, doi:10.1186/s40478-020-00960-3 (2020).
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Programs (CDMRP) (grant MS-140019 to SP), the Bascule Charitable Trust (RG 75149
and RG 98181 to SP), and Wings for Life (RG 104102 to SP). LP-J was supported by a
senior research fellowship from FISM - Fondazione Italiana Sclerosi Multipla (cod.
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Postdoctoral Research Fellowship Exchange Program (G104956). AD is funded through
an Erasmus+ student internship. CMW is funded through a National Multiple Sclerosis
Society Personal Fellowship (FG-2008-36954).
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Characterisation of the effects of AAV-BMP2 on
behavioural outcomes in the rat AAV-αSynuclein model
of Parkinson’s disease
Noelia Morales-Prieto, Susan Goulding, Louise Collins, Aideen Sullivan, Gerard O’Keeffe
Department of Anatomy and Neuroscience, University College Cork

Correspondence: Noelia Morales-Prieto at noelia.moralesprieto@ucc.ie
Due to the lack of disease-modifying therapies for Parkinson’s disease (PD), it is crucial to
identify new drugs that can protect and/or regenerate dopaminergic (DA) neurons.
Neurotrophic factors, in particular GDNF and neurturin, which shown promising
neuroprotective effects in animal models of PD have been tested in clinical trials but to date
have failed to meet the predetermined primary endpoints. In this study, we tested the
hypothesis that viral delivery of the neurotrophic factor, bone morphogenetic 2 (BMP2), to
the substantia nigra (SN) can protect DA neurons from the degeneration and subsequent
motor impairments induced by the viral-induced overexpression of α-synuclein (αSyn) in a
rat model of PD. Adult male and female Sprague-Dawley rats received unilateral injection of
AAV-αSyn to the SN. Four weeks later, they received unilateral injection of AAV-BMP2 or
of AAV-Control vector to the same SN. Behavioural testing (stepping and cylinder tests)
were carried out at 12, 16, 20 and 24 weeks, then the brains were processed for
immunohistochemistry to analyse nigrostriatal integrity at 24 weeks. Longitudinal
behavioural testing revealed that at 4 weeks after injection of AAV-αSyn, there were
significant impairments in contralateral paw use compared to the ipsilateral paw, on both
stepping and cylinder tests. This indicated that there was some degree of nigrostriatal
damage at the time of AAV-BMP2 delivery. AAV-BMP2 treatment did not induce significant
improvements in contralateral paw use in male or female rats after 12, 16, 20 or 24 weeks.
In summary, BMP2 has previously been shown to have neurotrophic effects on DA neurons
in vitro (1). Moreover it is a member of the same protein family as GDF5, which has been
shown to have beneficial effects in the AAV-αSyn rat model (2). Therefore, the lack of effect
of AAV-BMP2 on behavioural outcomes in this study is surprising and subsequent postmortem analysis of transgene expression and of nigrostriatal integrity will be required to
expand the knowledge on the potential of BMP treatment.
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Parkinson’s disease (PD) and related synucleinopathies are a group of incurable
neurodegenerative disorders associated with alpha-synuclein (αSyn) pathology, with the
best-characterized mutation, G209A, in the αSyn gene SNCA resulting in the pathological
p.A53T-αSyn protein. Although current model systems, including cell culture and animal
models enriched significantly our understanding of PD pathology, they do not adequately
recapitulate human disease-associated features. Our group has established a 2D induced
pluripotent stem cell (iPSC)-based model of PD from patients bearing the p.A53T-αSyn
mutation that simulates disease-relevant phenotypes, including protein aggregates,
compromised neuritic growth, axonal pathology and reduced synaptic connectivity. Here,
we describe the generation of forebrain and midbrain-like iPSC-based 3D cultures, which
exhibit more complex cell-cell interactions and spatial organization closely resembling the
in vivo situation. Forebrain organoids at 30 days in vitro (DIV) consisted of radially allocated
neural progenitor structures and cortical neuron generation. In particular,
immunocytochemical characterization confirmed the existence of PAX6+ and SOX2+ neural
progenitors, HOPX+ outer radial glia, DCX+ early neuroblasts, and CTIP2+ deep layer early
cortical neurons. On the other hand, midbrain-like organoids (MLOs) maintained for up to
60 DIV exhibited spatially organized groups of FOXA2+ midbrain floor plate progenitors,
LMX1A+ early and NURR1+ late midbrain progenitors as well as TH+ dopaminergic
neurons. Detailed characterization for neuronal and astroglial differentiation in p.A53T
organoids vis a vis control is in progress to explore αSyn-relevant pathology and assess
therapeutic interventions.
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Parkinson’s disease (PD) and related synucleinopathies are a group of incurable
neurodegenerative disorders associated with alpha-synuclein (αSyn) pathology(1), with the
best-characterized mutation, G209A, in the αSyn gene SNCA(2) resulting in the pathological
p.A53T-αSyn protein. Although the disease mechanisms remain largely unresolved, the
technological breakthrough of induced pluripotent stem cells (iPSC) provides a unique
human setting for the identification and interpretation of PD phenotypes. In this context, we
have created a robust iPSC-based model of PD from patients harboring the p.A53T-αSyn
mutation that simulates disease-relevant phenotypes, including intraneuronal protein
aggregates, compromised neuritic growth, and αSyn- and Tau-associated axonal pathology
with reduced synaptic connectivity(3). Global transcriptome analysis of the p.A53T-αSyn
neurons indicated defects in synapse formation and function, in line with the suggested role
of αSyn in pre-synaptic events. Apparently, most published work to date, including ours, has
focused on neuron-intrinsic dysfunction in PD while the role of other cell types, particularly
astrocytes, has only started being examined, upon appreciation not only of their abundance
in the human brain and their critical role in maintaining neuronal health but also of their
neurotoxic potential that could contribute to disease pathology through neuroinflammatory
mechanisms, a consistent PD feature. Here we demonstrate the generation of midbrainpatterned astrocytes from p.A53T-αSyn patients using iPSC technology and their initial
characterization by means of immunocytochemistry and quantitative RT PCR, using human
primary astrocytes as a reference. Gold standard astrocytic markers including CD44, S100b,
ALDH1L1, GFAP, EAAT1, EAAT2, HEPACAM, CD49f were used and the levels of aSyn
were also examined. Comparison of p.A53T-αSyn iPSC-derived astrocytes with isogenic
controls and age-matched iPSC-derived astrocytes from healthy subjects in terms of
neuroinflammatory reactivity, and protein aggregate accumulation is ongoing before
evaluating their role in the synaptic phenotype of PD pathology in an astrocyte-neuron
coculture set-up. We anticipate that our model will answer fundamental questions related to
PD pathogenesis and could ultimately serve as a new drug-testing platform.
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Type 1 narcolepsy is a chronic, neurological disease with severe impact on quality of life
and with no disease-modifying treatment available. Postmortem studies have shown that
the disease involves a selective loss of arousal-stimulating hypocretin (HCRT) neurons in
the hypothalamus, and this neuronal loss is believed to cause the symptoms of narcolepsy.
Here, we propose to generate a cell replacement therapy as a treatment for narcolepsy,
using human embryonic stem cells (hESC’s). Currently however, there is limited knowledge
pertaining to the developmental trajectories that give rise to the orexin A expressing subtype
within the lateral hypothalamus. To this end, we have integrated published and unpublished,
single cell sequencing (scRNAseq) datasets of the developing and adult mouse
hypothalamus, to identify cell- type specific lineage markers of hypocretin neurons. This has
greatly aided in optimizing our directed differentiation protocols which generates orexin
expressing, hypocretin secreting populations. Validation of this protocol via transplantation
of neural progenitors into rodents has successfully generated mature LHA phenotypes.
Furthermore, recent scRNAseq of our human HCRT progenitors has revealed newly
identified factors that likely play a role coordinating the development and specification of
HCRT lineages. Finally, we aim to transplant our further optimized neural progenitors into
an newly established athymic narcoleptic rat model to test their long term survival and
integration into the host brain, as well as functionally restore narcoleptic symptoms.
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Parkinson’s disease (PD) is the second most common neurodegenerative disorder.
Intracellular protein inclusions consisting mainly of α-synuclein aggregates, called Lewy
bodies, are the neuroanatomical hallmark of the disease, however the exact cause of PD
remains unidentified. Most PD cases are sporadic, yet 5-10% of cases are caused by
mutations in specific genes. The SNCA gene that encodes α-synuclein is highly associated
with sporadic PD, while point mutations and multiplications of the locus cause familial forms
of the disease. The best-characterized mutation is p.A53T (G209A SNCA), first identified in
families of Italian and Greek ancestry. Pathological p.A53T α-synuclein (αSyn) causes
axonal abnormalities and distortions in synaptic connectivity. Nevertheless, the mechanisms
underlying these events remain elusive. Our goal is to investigate the mechanisms
underlying synaptic impairment in PD using a) a transgenic mouse model that expresses
the human p.A53T-αSyn in brain neurons under the control of the PrP promoter (PrnpSNCA*A53T) and b) a human induced pluripotent stem cell (iPSC)-based model that bears
the p.A53T mutation and displays PD-associated phenotypes (Kouroupi et al., PNAS 2017).
Of relevance, this model suggests defects in synapse formation and function and presents
dysregulation of genes involved in synaptic signaling. By applying artificial synapse
formation assay, using members of NLGN and SLITRK families, we have studied
synaptogenesis defects in murine and human derived p.A53T neurons. Additionally,
complementary analysis of synaptic contacts has been performed to define how the p.A53TαSyn mutation affects excitatory and/or inhibitory synapses and whether this imbalance can
be reversed using small molecules that target pathological αSyn. Altogether, this work aims
to gain a better insight in the events leading to synaptopathy caused by p.A53T-αSyn
mutation.
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miR-124 controls the cell fate switch of astrocytes to
induced-neurons through its novel target the
RNA-binding protein Zfp36l1 and exhibits in vivo
reprogramming capacity in a cortical trauma
mouse model
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Direct neuronal reprogramming of glial cells holds promise as a therapeutic approach for
neuronal replacement in neurodegeneration or trauma. The miRNA miR-124 has been
employed in direct reprogramming protocols supplementary to neurogenic TFs and other
miRNAs to enhance direct neurogenic conversion by suppressing multiple non-neuronal
targets. In this study we investigated whether miR-124 is sufficient to drive direct
reprogramming of astrocytes to induced-neurons (iNs) on its own both in vitro and in vivo
and elucidate its independent mechanism of reprogramming action. Our in vitro data indicate
that miR-124 is a potent driver of the reprogramming switch of astrocytes towards an
immature neuronal fate. Elucidation of the molecular pathways being triggered by miR-124
by RNA-seq analysis revealed that miR-124 is sufficient to instruct reprogramming of cortical
astrocytes to immature iNs by down-regulating genes with important regulatory roles in
astrocytic function. Among these, using publicly available AGO-HITS-CLIP data, we
identified for the first time the RNA binding protein Zfp36l1, implicated in ARE-mediated
mRNA decay, as a direct target of miR-124 and further found certain neuronal-specific
Zfp36l1 targets that participate in cortical development being de-repressed in miR-124-iNs.
Furthermore, miR-124 reprogramming action is further enhanced upon addition of the
neurogenic compound ISX9, which greatly improves both miR-124-induced reprogramming
efficiency and iNs’ functional maturation. Importantly, by utilizing two different in vivo
approaches, we show that miR-124, either alone or along with ISX9, is potent to guide direct
neuronal reprogramming of reactive astrocytes to iNs of cortical identity following cortical
trauma, a novel finding confirming its robust reprogramming action within the cortical
microenvironment under neuroinflammatory conditions.
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Since their first isolation from the human fetal brain in 1999 (Vescovi et al 1999) human
Neural Stem Cells (hNSCs) represented a potential therapeutic tool for neurodegenerative
diseases. In order to evaluate the feasibility of hNSCs treatments our group has successfully
completed a Phase I trial for Amyotrophic Lateral Sclerosis (ALS, Eudract 2009-014484-39)
and one is ongoing for Secondary Progressive Multiple Sclerosis (SPMS, Eudract 2015004855-37). hNSCs have been implanted into the spinal cord (in the case of ALS trial) or in
the lateral ventricles (SPMS trial) of the patients. The 18 patients of the ALS studies have
been monitored up to 60 months, none of the patients manifested severe adverse effects or
increased disease progression because of the treatment (Mazzini et al 2019).
The hNSCs lines used for these studies are derived from brain biopsies of fetuses from
spontaneous miscarriages or natural in uterus death. The lines have been reproducibly and
stably expanded ex vivo without the need of immortalization procedures by means of a
production protocol compliant to current Good Manufacturing Practice and authorized by the
Italian Medicine Agency (aM 54/2018 and aM 118/2019). We summarize here the
production strategy and the results of analyzes suitable for the characterization of three
batches of neural stem cells lines each coming from a different donor.
The proliferative rate of the different batches was measured by analyzing the slope of their
growth curves, showing a stable and comparable trend between the batches. The lack of
tumorigenicity in the mentioned hNSCs lines was confirmed by orthotopic injection into the
striatal region of immunodeficient, athymic nude mice and the animals monitored up to 6
months upon treatment. Immunohistochemistry analysis showed that, hNSCs engraft
efficiently and differentiate into neuronal cells and astrocytes. We observed neither signs of
hyperproliferation nor tumor formation.
The cells multipotency was evaluated by inducing their differentiation followed by
immunocytochemical analysis. The ability to differentiate into oligodendrocytes, neurons
and astrocytes was confirmed for all the batches.
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Parkinson’s disease (PD) is a neurodegenerative disorder associated with a progressive
loss of dopaminergic (DA) neurons in the substantia nigra pars compact (SNpc), leading to
a loss of dopamine in the target brain region, the striatum. Cell replacement therapy in PD
aim to restore the DA neurotransmission by transplanting new midbrain dopamine neurons
precursors. Human induced pluripotent stem cells (hiPSC) is one of the most promising
source of cells for autologous transplantation. Indeed, they are an ethical and unlimited
source of transplantable cells.
We used adult human dermal fibroblasts to reprogram to a pluripotent state, by means of
mixture of mRNA reprogramming factors. The mRNA technology allows the generation of
hiPSC under feeder-free conditions and eliminates the risk of genomic integration. After
pluripotency characterization of hiPSC, we induced in vitro differentiation into dopaminergic
neurons using a 3-step system. During differentiation, the cells were first induced into
midbrain-specified floor plate progenitor cells, before expansion and differentiation into
mature dopaminergic neurons.
After 25 days of differentiation, the cells expressed DA precursor markers Nurr1 (38,7%)
and FoxA2 (71%). After 51 days of differentiation, 43,6% of the cells are NeuN positives.
Among these neurons, around 70% are TH positives. We grafted hiPSC derived DA
precursors into the 6-OHDA lesioned SN in an animal model of PD. Eight months after
transplantation, 46% of grafted cells are NeuN+ and 35,5% of neurons express DA marker
TH. Among DA neurons, 46,3% are GIRK2+, a marker of SNpc DA neurons.
Immunolabelling showed hNCAM+ fibers along the nigrostriatal pathway into the medial
forebrain bundle, and in the target structure of A9 dopaminergic neurons: the dorsal striatum.
In addition, grafted animals shown functional recovery in the amphetamin-induced rotation
test from 3 months after transplantation, and this effect persisted after 9 months.
We have shown the possibility to obtain DA neurons of SNpc subtype from mRNAreprogrammed hiPSC compatible with future clinical applications. More importantly,
intranigral grafted neurons express midbrain specific DA markers and allow the
reconstruction of degenerated nigrostriatal pathway in an animal model of PD.
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Cell therapies hold the potential to halt or reverse several pathologies, including Parkinson’s
disease (1). Despite showing promise, cell death post transplantation remains a limitation
and recent findings have suggested that a paucity of glucose is playing a crucial role in graft
death (2, 3).
To improve cell survival until a sufficient blood supply is provided to the engraftment
site, this work aims to formulate biomaterials delivering glucose to cells transplanted into the
brain. Firstly, an in vitro oxygen-glucose deprivation (OGD) model was designed to mimic
the ischemic environment at the transplantation site in the brain, comprising of dopaminergic
neurons, medium spiny neurons and foetal ventral mesencephalon tissue. Cells were
cultured at different glucose concentrations (0-1 g/L) either in normoxia (pO2 21%) or near
anoxia (pO2 0.1%) and cell viability was assessed with a metabolic assay (PrestoBlue). An
in vitro model comprising of SH-SY5Y cells was optimized in seeding density (1000 cell/well,
96-well plate) to mimic the effect of OGD observed on the previous model. Secondly, we
screened a selection of diacrylate monomers for their ability to encapsulate glucose and
mediate a sustained release. The glucose containing network was obtained either by
photopolymerization of poly(ethylene glycol) diacrylate monomer or heat curing of
polydimethylsiloxane in a cylindrical template (1.5 x 2.0 mm). The release from the different
formulations (PBS 37 °C, n=5 each series) was quantified with an in house optimized
fluorometric assay based on glucose oxidase/horseradish peroxidase activity.
To date we have shown that: 1) glucose paucity, rather than oxygen deprivation,
negatively affects cell viability, but 1 mg/mL glucose is sufficient to rescue them during
prolonged hypoxic period and 2) it is possible to formulate glucose containing materials
which can release glucose in a sustained manner (>7 days).
Based on these data, future work will comprise the formulation of microscale
(injectable) glucose releasing materials and test their ability to rescue cells from death by
ischemic conditions.
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The quinolinic lesions are one established model for preclinical exploration cell therapies for
Huntington’s disease (HD), especially for assessing the capacity of grafts to establish
downstream synaptic connections. We transplanted human or rodent whole ganglionic
eminence cells into a QA lesion, using well-established stereotaxic coordinates and QA
doses that had previously supported grafted cell connectivity and failed to show graft/host
connectivity using the immediate early genes, EGR-1 and c-fos. Further analysis revealed
a significant loss of neurons in the globus pallidus GP following QA lesions; given that the
GP is immediate downstream of the striatum, damage to this target area may explain the
lack of graft integration.
The reason for loss of neurons in the GP, using parameters that have previously produced
GP-sparing lesions is unclear. Possibilities include direct spread of the QA into the GP or
an indirect mode of damage, is undergoing further investigation. However, this
demonstrates the importance of ongoing assessment of animal model fidelity, and in
particular, the importance of considering the integrity of the downstream basal ganglia
circuitry following striatal QA lesions for the proper interpretation of behavioural data.
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The Edinburgh Genome Foundry (EGF) is a research facility designed for high-throughput
molecular biology and cell phenotype analysis.
We offer DNA assembly for genetic constructs small and large, from plasmids to viruses, on
our highly automated, species agnostic, robotic platform. Multiple genetic parts can be
assembled in a single step, increasing throughput and reducing errors. Common molecular
biology workflows can be miniaturized using our Echo acoustic dispenser to reduce reagent
use, and robotic liquid handling on the Tecan Evo and Certus ensure reproducibility across
thousands of assays.
The Berkeley Lights Beacon instrument is the first in an academic institution in Europe. This
high-throughput cell selection platform allows single cell analysis, outgrowth and cloning,
with FDA-approved verified clonal origin. Using flow chips with 1000’s of ultra-low volume
nanopen chambers, the Beacon uses light to capture and move your cells. Media exchange
by laminar flow ensures no shear stress on sensitive cells. Four colour fluorescent and
brightfield imaging allows for multiplexed assays, with custom data analytics. Using the
Beacon is as simple as Import > Culture > Assay > Export. From one day to assess T cell
phenotype, B cell antibody discovery, and profile single cells for genotyping, to five days for
cell line development. Assays available include real-time IgG secretion, multiplex cytokine
secretion, viral neutralisation, tumour killing and enzyme activity. We can monitor cell-cellinteractions, capture secreted factors and profile cells, all to help you answer your research
question.
The EGF develops and shares software to support DNA Design and other molecular biology
workflows.
We
host
an
open-access
collection
of
web
applications
(https://cuba.genomefoundry.org) with functionalities for sequence optimisation, sequence
analysis and quality control. There is also a suite of open-source software libraries for
planning and validation solutions trusted by computational and wet-lab biologists
(https://edinburgh-genome-foundry.github.io).
The Assembly Platform, Beacon and our software solutions are available to academics and
industry. Contact us to discuss how we can help your research go further, from discovery to
delivery.
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The European Consortium for Communicating Gene and Cell Therapy Information
(EuroGCT; http://www.eurogct.org/) is a European Union funded project led by the
University of Edinburgh. The consortium unites 47 partner organisations and institutions
across Europe, including the major European advanced therapies learned societies, with
the common goal of providing reliable and accessible information related to cell and gene
therapy development to European stakeholders.
EuroGCT has two major objectives:
• To provide patients, people affected by conditions, healthcare professionals and
citizens with accurate scientific, legal, ethical and societal information and with
engagement opportunities, and thus to support better informed decision-making
related to cell and gene-based therapies.
• To facilitate better decision-making at key points in development of new therapies
and thus enable improved product development, by providing the research
community and regulatory and healthcare authorities with an information source on
the practical steps needed for cell and gene therapy development.
EuroGCT’s digital ecosystem will integrate and further develop the resources developed by
the high-impact EuroStemCell project, also led by the University of Edinburgh.
The consortium comprises leading cell and gene therapy-related organisations and research
labs across Europe; together with experts in product development, ethical, legal, and
societal issues, and in evaluating clinical outcomes; patient representatives; and science
communicators.
We are also looking to collaborate with a network of individual researchers who are keen to
contribute to our content development and communicate their research to a wide audience.
Please contact us if you are interested in getting involved.
Acknowledgements and Funding
This project has received funding from the European Union's Horizon 2020 research and
innovation programme under grant agreement No 965241

30

Data Blitz 1 abstracts

The LEARN Study: Listening to the experience of
participants in neurosurgical trials
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The search for effective disease modifying treatments in neurodegenerative disease has led
to the development of therapeutics and therapeutic strategies that require direct intra-cranial
delivery and surgical intervention.
The clinical testing of these modalities is complex both in terms of clinical trial design,
outcome assessment and long-term follow-up, which can place a large burden on those
willing to volunteer to take part in such studies. From clinical trials underway or already
completed, there is a dearth of information regarding the participant experience and what
volunteering for complex, burdensome trials means in real terms for the individual.
The LEARN study seeks to address this by talking to the participants and family members
of those that have taken part in complex interventional trials for neurodegenerative
therapies. Our aim is to better understand the participant experience in order to inform
participants and researchers involved in future trials of this nature. Knowing how people
experience treatment and assessment in the context on clinical trials enables researchers
to design trials that promote the recruitment and retention of participants, underpinning
efficiency and leading to a reduction in research waste. Similarly, trial retention and
efficiency can be achieved by providing potential participants with detailed information about
what taking part in a clinical trial means in practical terms and can empower that person to
make a truly informed decision at the outset.
We have worked with an independent advisory group (consisting of Parkinson’s specialists,
ethics review board members and imaging specialists), an ethics advisory group and
participant consultation group to develop the study and interview topic guides.
We have already interviewed people who have participated in the Bristol GDNF trial, their
family members and those who were involved in the delivery of the trial and are in the
process of expanding this to include the TRANSEURO trial. All interviews will be analysed
to identify facilitators and barriers to participation and trial delivery. This data will be used to
co-design resources in conjunction with all our advisory groups, for future participants,
clinical trial researchers and ethics review boards. The resources will be made freely
available and widely disseminated.
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Identification of a novel cell surface marker with
improved specificity towards ventral midbrain
dopaminergic progenitor cells
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Human pluripotent stem cells are a promising source of caudal ventral midbrain (cVM)
progenitor cells that are used in cell replacement therapy for Parkinson’s disease. However,
some heterogeneity in cell composition is inevitable in the cell differentiation process,
particularly when transferring protocols between different cell lines. Although quality control
of VM progenitor cultures may be performed through immunocytochemistry, qRT-PCR and
intracellular flow cytometry, these assays are all highly time-consuming and they rely on
antibodies for intracellular targets, which often show some degree of off-target labelling. Cell
surface markers predictive of functional maturation of cVM progenitors to ventral midbrain
dopaminergic (vmDA) neurons could be used as a convenient and fast quality control and
could further be applied to enrich for the target cell type when using cell lines generating
suboptimal purity. Here, we identify a new candidate cell surface marker of cVM progenitors,
and we benchmarked the performance of this marker to 7 previously published cVM
progenitor markers. The markers were compared for their specificity to cVM relative to 6
non-cVM neural progenitor populations as well as for their sensitivity to dissociation
enzymes and their reproducibility. We show that out of the 8 cell surface markers,
trophoblast glycoprotein (TPBG) as well as our newly identified marker are the most
enriched in cVM progenitors compared to neural progenitor cells from other neighbouring
regions in the brain, with the new marker showing a higher reproducibility than TPBG. The
new marker correlated highly to bona fide markers of a VM DA fate, such as EN1, FOXA2,
OTX2 and LMX1A. Transplanted cells that were sorted for the new cell surface marker
survived, matured into VM DA neurons, and integrated into the host brain. Taken together,
our new cVM cell surface marker outperforms previously published surface markers and will
be useful for quality control and enrichment of cVM progenitors in future clinical trials.
References
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Non-invasive monitoring of midbrain dopaminergic
progenitor cell differentiation
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Motor symptoms in Parkinson’s are caused by the loss of midbrain dopaminergic (mDA)
neurons. These neurons can be replaced by mDA progenitor cells differentiated from
pluripotent stem cells (PSCs). However, the protocol for production of these mDA
progenitors is very sensitive to slight perturbations and requires fine adjustments for different
cell lines. Therefore, methods to non-invasively monitor the production of these progenitor
cells will be beneficial. This will reduce batch failure rates and thereby reduce the production
cost as well as improve the reliability of the cell product.
One method to non-invasively monitor the mDA differentiation is by analysing the
conditioned medium. PSCs and mDA cells have their own unique secretomes that changes
over time during the differentiation process. Candidate-secreted biomarkers were selected
through mining of published and in-house transcriptomic data. These were first analysed at
the gene expression level using quantitative RT-PCR and subsequently at the protein level
by ELISA. This has allowed us to identify a number of novel secreted biomarkers that
positively and negatively correlate with efficient differentiation of mDA progenitor cells.
Several of these novel secreted biomarkers can predict the efficiency of mDA progenitor cell
production as early as seven days into the differentiation process.
We have identified a number of novel biomarkers of mDA neurons that are predictive of
cultures that are on the correct trajectory to produce highly enriched cultures of mDA
precursors. We are now working to produce a multiparametric quality-control system, using
the Luminex system, that can monitor the production of mDA progenitor cells for a
Parkinson's disease modelling and cell replacement therapy.
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Human α-synuclein overexpression in a mouse model
of Parkinson’s disease leads to vascular pathology,
blood brain barrier leakage and pericyte activation
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The pathological hallmark of Parkinson’s disease (PD) is the formation of Lewy bodies
containing aggregated alpha-synuclein (α-syn). Although PD is associated with these
distinct histological changes, other pathological features such as microvascular alterations
have been linked to neurodegeneration. These changes need to be investigated as they
create a hostile brain microenvironment and may contribute to the development and
progression of the disease. We use a human α-syn overexpression mouse model that
recapitulates some of the pathological features of PD in terms of progressive aggregation of
human α-syn, impaired striatal dopamine fiber density, and an age-dependent motor deficit
consistent with an impaired dopamine release. We demonstrate for the first time in this
model a compromised blood–brain barrier integrity and dynamic changes in vessel
morphology from angiogenesis at earlier stages to vascular regression at later stages. The
vascular alterations are accompanied by a pathological activation of pericytes already at an
early stage without changing overall pericyte density. Our data support and further extend
the occurrence of vascular pathology as an important pathophysiological aspect in PD. The
model used provides a powerful tool to investigate disease-modifying factors in PD in a
temporal sequence that might guide the development of new treatments.
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Dural extracellular matrix hydrogels for enhanced stem
cell delivery after traumatic brain injury (TBI)
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The brain is limited in its capacity to repair following injury due to limited endogenous stem
cell populations, and a physically and chemically inhibitory environment driven by a chronic
inflammatory response. Cell therapies provide a source of new cells to aid tissue
regeneration, however survival is often poor, and cells can fail to integrate when implanted
using simple injections, thereby diminishing therapeutic effects. A novel extracellular matrix
(ECM) biomaterial with inflammation modulating properties was developed, with the aim of
improving therapeutic cell delivery outcomes after traumatic brain injury (TBI). Thermoresponsive, degradable hydrogels were fabricated from decellularised porcine dura mater
tissues, that crosslink in physiological conditions. A controlled cortical impact (CCI) mouse
model of TBI was implemented to determine hydrogel biocompatibility and suitability as a
cell delivery scaffold. Human neural stem cells, dura ECM hydrogel, or their combination,
were injected at 7 days post-injury. Accelerating rotarod performance, transplant survival
and modulation of the astrocytic and microglial response were investigated up to 28 days
post-transplant. Initial findings demonstrate significantly improved functional outcome at
early timepoints with dura ECM, and later timepoints with cells, with ongoing histological
analysis. Overall, this study presents a promising approach to enhancing the delivery
outcomes of therapeutic cells utilising tissue engineering methods for TBI.
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Longitudinal in vivo PET Imaging of human
ESC-derived dopamine neurons in minipig
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Human embryonic stem cells (hESC) can be robustly converted into authentic ventral
midbrain dopaminergic neurons (hESC-DA) and have great potential as a dopaminereplacement therapy for Parkinson’s disease (PD). As part of the ongoing work to validate
these cells for clinical use, it is important to verify that the cells survive, release dopamine,
and innervate their target when transplanted into the living brain. The Gottingen minipig has
a highly developed central nervous system with many physiological and anatomical
similarities to humans. Their limited growth permits long-term longitudinal follow up studies
with positron emission tomography (PET) and their brain size allows identification of subregional striatal distribution of pre- and post-synaptic dopaminergic tracers traditionally used
in PD patients.
To obtain direct functional proof of the grafted cells integration into circuitry in vivo, we
employed longitudinal PET imaging. Minipigs were immunosuppressed and imaged 2- and
7-months post-grafting of hESC-DA with [18F]-FDOPA PET for the uptake of dopamine
precursors, and [18F]-PE2I PET, targeting the dopamine transporter (DAT). PET imaging
revealed ipsilateral putamen increases in dopamine uptake already 2-months post-grafting,
while DAT binding was first evident at 7-months post grafting, indicating a more mature graft.
This effect was confirmed by post-mortem immunohistochemical analysis showing graft
survival in 2/4 minipigs and dense DAT+ fiber staining including cell bodies after 7 months.
Parallel studies using the same batch of hESC-DA neurons were conducted in athymic rats
to ensure quality of the cells and compare longitudinal survival, volume and fiber outgrowth
of the same cells between species.
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Why do most cells not survive the transplantation
process? Is there a lack of basic nutrients at
the graft core?
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Grafted dopamine cells survive the transplantation procedure very poorly, with typically
less than 5-10% of cells surviving to form a graft [1]. Attempts to circumvent this problem
include grafting large numbers of neurons (~4 million) to compensate for the inevitable loss
(~100,000 remaining dopamine cells). This compensatory approach results in a large
physical space occupied by the large cell number (causing host tissue damage).
Furthermore, the higher antigen load will exacerbate the host inflammatory response
creating a sub-optimal environment for maturation/integration of critical progenitor
populations (dopamine neurons are particularly vulnerable [2]). Current pre-clinical studies
therefore fall short of their potential efficacy, with overcompensation not addressing the root
cause of the problem.
Although the cause of graft death is likely to be multifactorial, studies have shown
that cells experience extreme hypoxia post transplantation into the brain [3]. We set out to
establish the relative importance of various key nutrients, on neural progenitor cell survival
in vitro, by using conditions mimicking those that grafted cells face. Five cell types were
analysed, including fetal ventral mesencephalic cells, SH-SY5Y cells and three pluripotent
stem cell derived progenitor types: dopamine neurons, cortical projection neurons and
medium spiny neurons.
Our most recent data clearly shows that under such conditions, glucose, not
oxygen, plays a pivotal role in the survival of all of these cells. They can survive severe
hypoxia (0.1% O2) for four days if glucose is present. However, a rapid (24-48hr) loss of
cells occurs when glucose is removed. The rapid and highly detrimental consequences of
glucose paucity can be negated by glucose supplementation – even in the absence of
oxygen (unpublished data). This data represents the first suggestion of the importance of
glucose supplementation for Parkinson’s/Huntington’s disease cell therapies.
Using mathematical modelling of diffusion through a graft, we predict a rapid
shortage of both oxygen and glucose in the graft core. The lack of oxygen compounds the
problem of glucose paucity as cells switch to the more energy intensive glycolysis pathway
for ATP production.
Lastly, we are currently undertaking transplantation experiments in vivo to see
whether supplementing glucose improves the survival of grafted cells.
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In vitro characterization of hESC-derived vascular
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Human embryonic stem cell-derived products for treatment of Parkinson’s disease are these
days moving into clinical trials with the goal of recapitulating the long-term suppression of
motor symptoms seen in proof-of-principle studies using human fetal tissue for
transplantation. These products are manufactured on the basis of well-defined protocols for
the generation of authentic ventral midbrain dopaminergic progenitors, which have proven
safe and efficacious in preclinical animal transplantation studies. In one study (1), the
composition of mature grafts was analyzed by single cell RNA sequencing and surprisingly
revealed the presence of vascular leptomeningeal cells (VLMC) of human origin. This
discovery prompted further research to elucidate the developmental origin of VLMCs and
what signaling ques could be involved in their fate specification. In order to investigate this,
we tested antagonists and agonists of important developmental signaling pathways in a
clinical grade protocol (2) for robust induction of ventral midbrain fates from hESCs in vitro.
Our data showed that activation of TGFb, FGF8 and PDGF pathways during culture
maturation increased VLMC abundance, while inhibition of either pathway had no effect.
Furthermore, we compared the abundance of VLMCs in two protocols (2,3) for generation
of ventral midbrain dopaminergic progenitors and showed that VLMCs can be derived from
both. This finding suggests that the VLMC fate is intrinsic to the ventral midbrain progenitors,
although further studies are needed to elucidate the molecular characteristics and temporal
dynamics of VLMC development in neuronal cultures.
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Can viral-mediated dopamine synthesis improve
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Non-motor symptoms (NMS) in Parkinson’s disease (PD) are an integral part of disease
progression, with some specifically related to the loss of dopamine (DA). Gene therapies
can be used to deliver key enzymes in the DA synthesis pathway to replace the lost DA to
the brain. Pre-clinical, non-human primate studies utilising vectors containing TH and GCH1
have demonstrated functional motor recovery, leading this therapeutic intervention to enter
human clinical trials. It is, as yet unknown whether gene therapy could alleviate dopaminedependant NMS. To investigate this, an initial efficacy study of a novel TH/GCH1 expressing
AAV-1 vector was undertaken and revealed a clear dose response. Unilateral 6-OHDAlesioned rats who received a High (1.69x1013) titre intrastriatal infusion of AAV-1(TH/GCH1)
vector elicited functional recovery on all motor tasks, 4- and 6-weeks post-infusion. Mid
(8.46x1012) titre displayed partial recovery and low (1.69x10 10) titre induced no functional
recovery. To investigate the effect of the AAV-1 vector on NMS, Lister-Hooded rats received
operant training on the Lateralised Choice Reaction Time (LCRT) task prior to unilateral 6OHDA medial forebrain bundle lesions. Once lesioned-induced deficits were established,
rats received either a sham, Mid or High titre intra-striatal infusion of the AAV-1(TH/GCH1)
vector. From 4-weeks post-viral infusion, all animals underwent behavioural testing on the
stepping and vibrissae-evoked task, as well as LCRT testing and a L-DOPA dosing
challenge. All virus-treated groups displayed motor recovery at 5, 7 and 11-weeks post-viral
infusion. However, virus-treated rats demonstrated a significant impairment in performance
accuracy on the LCRT task. The addition of L-DOPA did not affect performance on the LCRT
task for virus-treated groups, but cognitive function declined in Lesion-only rats treated with
L-DOPA. Lesion-only animals also displayed L-DOPA induced dyskinesias, suggesting a
neuroprotective effect of continual vector-mediated DA release. These data indicate that the
replacement of DA via gene therapy is sufficient for motor recovery, but not in its current
state for alleviating NMS. These data are in contrast to the effect of DAergic cell therapies
on NMS, suggesting that NMS recovery may require a more fine-tuned release of DA to the
system.
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Three-dimensional (3D) human brain organoids have rapidly become a widely used system
to study brain development in a dish. Cultured over long periods of time, brain organoids
provide a unique opportunity to model mature neuronal features including cytoarchitecture
and cell-cell interactions reminiscent of human brain complexity. However, conventional 3D
methodology is hampered by high variability in terms of morphology, size, and cellular
composition and the presence of immature differentiation in the inner core. Therefore, we
established a novel technological approach, using recombinant silk protein to create a
bioengineered scaffold that arranges hPSCs in an organoid-like configuration while
maintaining their self-organizing property. Using forebrain and midbrain organoids, we
showed that silk scaffold sustained the homogeneous differentiation into mature neurons
throughout all compartments of the organoid, avoiding spontaneous differentiation of cells
towards meso-endodermal fate as occasionally observed in conventionally generated
organoids. Single cell RNA sequencing revealed that key aspects of human neurogenesis
and mature molecular features are recapitulated within silk organoids. Whole-cell patch
clamp recordings confirmed the presence of an intricate neuronal network of functionally
active neurons. Furthermore, by using optical oxygen sensors that can be easily integrated
into 3D cultures, we measured the oxygen gradients in silk bioengineered and conventional
organoids. Our findings showed the remarkable property of silk scaffolds to form porous
microarchitectures facilitating the delivery of oxygen, nutrients, and extrinsic patterning
cues, thus creating more favourable growth and differentiation conditions. The refined
generation of mature and functional human neurons within silk organoids lays the
groundwork for their potential application in developmental studies as well as in in vitro
disease modelling, diagnostics and drug discovery.
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Parkinson’s disease (PD) affects approximately 1% of people over the age of 60. Due to
mechanisms that are still insufficiently understood, the degeneration of dopaminergic
neurons in the substantia nigra pars compacta leads to resting tremor, bradykinesia, and
gait and balance deficits. The main pathological hallmark of PD is the presence of Lewy
bodies and Lewy neurites, insoluble intraneuronal aggregates consisting of misfolded
protein. The major component of both Lewy bodies and Lewy neurites is alpha synuclein (asyn). Post-mortem analysis of transplanted patients in receipt of fetal tissue revealed
accumulation of a-syn pathology in a small subset of transplanted cells over time, suggesting
a host-to-graft disease propagation. The number of affected cells were low and did not affect
graft function. The advent of iPSCs has opened up the possibility to graft patient-specific
cells, and they may be more prone to develop disease-associated pathology after grafting.
If this is the case, gene-correction presents a solution for patients with known monogenetic
mutations, but this approach is not applicable for the majority of PD patients, since 90% of
all cases are sporadic. Instead, for sporadic patient lines alternative strategies needs to be
evaluated. In this study, we evaluate if disease-associated pathology could be avoided by
knocking out SNCA, the gene encoding a-syn. Using multiple knock-out clones we have
shown that SNCA-/- cells differentiate into floorplate progenitors and mature into midbrain
dopaminergic (mDA) neurons on par with their parental human pluripotent stem cells.
Moreover, electrophysiological analysis using patch clamp electrophysiology shows that
SNCA deletion does not prevent the cells from firing mature action potentials. Upon grafting
into the rat brain, the cells innervate the striatum and receive afferent input from appropriate
endogenous regions, including prefrontal cortex, striatum and thalamus. This data suggests
that removal of a-syn protein does not affect the differentiation or functionality of the mDA
neurons and could thus be a promising strategy for autologous grafting that would give
patients the clinical benefit of autologous cell therapy with reduced risk of developing Lewy
body pathology in the transplant.
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Direct lineage reprogramming of resident glia into induced neurons (iNs) is an emerging
concept for the remodeling and restoration of diseased circuits. Using developmentally
inspired transcription factors, glia-to-neuron conversion has been successfully achieved in
vivo (Vignoles et al 2019).
Several neurological and neuropsychiatric disorders have a developmental origin.
Thus, the early postnatal cortex may be the substrate of choice for remodeling circuits
affected by neurodevelopmental disorders. Here, we aimed at testing whether the proneural
transcription factor Ascl1 in combination with Bcl2 (Gascón et al 2016) can reprogram glia
undergoing developmental expansion (i.e. via proliferation in the absence of prior injury) into
functional iNs in the early postnatal cortex. For this, we transduced neonatal (P5)
proliferating glia with retroviruses encoding the reprogramming factors and explored the
electrophysiological properties of these cells in acute brain slices.
We found that cells transduced with Ascl1 and Bcl2 acquired membrane properties
similar to immature neurons, displaying transient inward currents and fired single action
potentials. Intriguingly, forced co-expression of the phospho-deficient variant Ascl1SA6 (Li
et al., 2014) and Bcl2 resulted in the generation of iNs capable of repetitive action potential
firing. At 4 weeks post injection, Ascl1SA6-Bcl2 derived iNs developed fast-spiking (FS)
properties characterized by sustained high-frequency firing (>150 Hz) and received
excitatory synaptic inputs. Consistent with these electrophysiological hallmarks of FSinterneurons, cells expressed Kv3.1 channels.
Taken together, our data show the potential of a phospho-deficient mutant of Ascl1
to induce FS-interneuron specific features from glia in vivo.
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Using embryonic stem cells for in vitro culturing of neural subpopulations for the investigation
of early human brain development, potential cell therapies and disease modeling has been
successfully developed and expanded upon over the past decades. This has resulted in
numerous culturing conditions and systems being developed and used to gain a great insight
into early human brain development. However, the field has been hampered by the high
level of heterogeneity of neural populations in such culturing conditions and systems and a
low yield of the desired neural populations. Here, we have utilized scRNAseq of an
advanced microfluidics-based model of the early human neural tube1 in order to identify cell
surface proteins expressed by specific neural progenitors which are predictive of specified
neural fate. This has allowed us to identify several specific surface proteins expressed by
specific populations of the early human neural tube. To date, we have utilized these surface
proteins in conjunction with FACS sorting in order to sort and enrich for specific neural
populations including neural crest, choroid plexus and two hindbrain progenitor populations
which may be used to in vitro study and modeling of the early development of the human
brain.
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enhances serine 129 phosphorylation and aggregation
of α-synuclein in AAV rat models but does not
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Parkinson’s disease (PD) models which overexpress human α-synuclein in the rat brain
using viral vectors are considered some of the most valid currently available. However, they
are limited by their slowly developing pathology and high degree of variability. We have
recently developed a novel small molecule (FN075) that is capable of promoting α-synuclein
oligomerisation and progressive fibril formation [1] and inducing pathology after intra-nigral
injection in mice[2] and rats[3].
Therefore, we aimed to determine if combining viral-mediated overexpression of αsynuclein with FN075-mediated aggregation of α-synuclein could enhance the pathogenic
features of these viral models.
80 Sprague-Dawley rats were given unilateral intra-nigral injections of AAV-GFP or
AAV-α-synuclein, of either the human wild-type (10 x 1010 vector genomes) or A53T mutant
form (7.96 x 1010 vector genomes). Four weeks later, the rats were given a single unilateral
intra-nigral injection of FN075 (1.926 µg) or vehicle. 16 weeks later, animals were sacrificed
and immunohistochemical analyses were used to assess α-synuclein expression,
phosphorylation and aggregation, as well as nigrostriatal degeneration.
Widespread expression of human α-synuclein was observed throughout the ventral
midbrain and the striatum on the ipsilesional side in groups that received either wild-type
AAV-α-synuclein or A53T AAV-α-synuclein infusions. Sequential administration with FN075
caused a significant increase in serine 129 phosphorylation and aggregation of α-synuclein
but did not enhance nigrostriatal degeneration.
The enhanced α-synuclein pathology induced by FN075 in the AAV-α-synuclein
models is a promising result, but further administration regimes should be explored to realise
the true potential of this dual approach.
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GABAergic interneurons have been shown to be dysfunctional or lost in many neurological
disorders, such as schizophrenia and Alzheimer’s. Therefore, developing strategies for
interneuron cell replacement is of great importance. An attractive alternative approach for
neural restoration is in vivo reprogramming where a somatic cell can be converted into a
neuron through ectopic expression of neuronal genes. Our lab has been the first to
demonstrate that murine NG2 glia can successfully be converted to GABAergic interneurons
in the striatum, with functional integration. The purpose of this study is to extend the in vivo
reprogramming system to other structures of interest i.e., the prefrontal cortex and to the
developing brain that is relevant in neurodevelopmental disorders. For this, we have
established a transgenic mouse line with temporally controlled tamoxifen-induced Cre
expression together with AAV-FLEX system by which reprogramming factors can be
delivered. Results show an efficient targeting of resident glia in both striatum and cortex and
successful neuronal reprograming. The induced neurons demonstrate complex morphology
of different neuronal phenotypes. Currently ongoing studies are evaluating the juvenile
reprogramming. Concluding, a new robust in vivo reprogramming system has been set up,
where only NG2 glia is targeted and can be successfully reprogrammed into neurons in
different brain structures and at different developmental age, holding a huge potential
therapeutic approach for cell replacement in neurodegenerative and neurodevelopmental
disorders.
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Stem cell derived astrocytes represent a source of glial cells capable of phagocytosis,
modulating inflammation, providing trophic support and even undergoing neurogenesis.
The goal of this work was to generate pilot data to address two questions:
1. Can stem cell-derived astrocytes integrate into the mouse brain
2. Do astrocytes alter the inflammatory status of slice cultures
Cortical organotypic slice cultures were generated from control P4 mouse pups. Stem cellderived astrocytes of at least 150 DIV were generated from control stem cell lines. 50,000
astrocytes were grafted onto the slice cultures and incubated for 7 days.
ICC is suggestive of human cell integration into the slice culture: as GFP expressing human
cells extend processes into the slice architecture. A striking degree of neurogenesis was
observed, shown as human nuclei express TUJ1 and MAP2. Analysis of a panel of
inflammatory markers highlights an increase in mouse-derived TNF release from grafted
slices versus slices alone.
These data support our interest in astrocyte-based cell therapy investigations in Alzheimer’s
disease. Astrocytes are indeed able to integrate within an organotypic brain slice and
influence the inflammatory state. We are now looking to collaborate to develop these
findings further.
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Huntington’s disease (HD) is a neurodegenerative and autosomal dominant genetic disorder
that affects the medium spiny neurons (MSNs) of the striatum. Degeneration of the striatum
is associated with progressive deterioration of movement and cognition in gene-positive
individuals and currently available treatments are limited to symptom relief. Cell replacement
therapy (CRT) is in development as a potential therapeutic intervention for HD patients.
Promising preclinical and clinical data suggest that intracerebral transplantation of live
striatal progenitors can result in grafts of mature MSNs capable of alleviating motor and
cognitive deficits. It is hypothesized that functional recovery may rely largely on the
reconstruction of the basal ganglia circuitry, which is disrupted in the degenerated brain.
The aim of this project is to determine whether grafts of human embryonic stem cell hESCderived striatal cells can form functional synapses with the host brain. We address this by
mapping efferent and afferent graft-brain projections using the monosynaptic rabies
technology. We have created a hESC line expressing the TVA receptor and used this cell
line to demonstrate maturation of grafts harbouring MSNs in the brains of rats with quinolinic
acid lesions of the striatum. Preliminary data suggest that host-to-graft connectivity may be
established and further investigation of graft-to-host connectivity will be undertaken.
Although further investigation is required in genetic models of HD, these data will be
important to establish the ability of hESC-derived MSNs grafts to form functional synapses
and to develop our understanding of the mechanism of recovery conferred by striatal
transplants.
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Objectives: Multiple studies provide proof-of-concept for the benefits of cell replacement
therapy (CRT) in Huntington’s disease (HD), however attaining a high survival rate of the
cells post-transplantation has remained a significant challenge 1. Neuroinflammation is
crucial in the onset and progression of HD2. We hypothesise that inflammatory response to
CRT surgery might be exacerbated due to a primed intrinsic inflammatory environment,
partly explaining cell death and graft failure. This study aims to define innate immune
responses to simulated transplantation surgery in two HD mouse models (HDQ175 & HDR6/1).
Subjects: 96 adult mice (24 HDQ175, 24 HDR6/1 and 48 wild-type control).
Methods: Mice were either kept as Control (no surgery, time 0), or underwent bilateral
stereotactic needle insertion to the striatum simulating CRT surgery and culled at 1hr, 24hrs
or 72hrs post-surgery. A 3mm3 cube of tissue surrounding and including the injury site was
collected for RNA sequencing and multiplex cytokine analysis. Analysis was performed
using 2way-ANOVA, gene expression was analysed using Ingenuity Pathway Analysis.
Results: The introduction of a needle into mouse brain produced an amplified proinflammatory response in both HD models, compared with background controls. Cytokines
including IL-1β, IL-6, TNF-α were raised at 1hr and 24hrs post-needle insertion (p<0.05).
RNA sequencing and gene set enrichment analysis confirmed upregulation in proinflammatory pathways including neuroinflammation signalling, NF-kβ, Toll-Like receptor,
IL-6, IL-17 and IL-33.
Conclusions: The amplified pro-inflammatory response to needle injury in HD brain
compared to wild-type, reveals a state of enhanced basal pro-inflammatory activation. Thus,
the HD brain appears to be ‘primed’ to produce an enhanced immune response. The
inflammatory reaction to surgical trauma post-CRT is likely to contribute to neural graft site
hostility. Simultaneous modulation of these pro-inflammatory pathways during graft delivery
may improve graft survival in CRT and advance the translation of direct intraparenchymal
delivery of cells into neurosurgical therapeutic practice.
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Parkinson’s disease (PD) is a chronic neurodegenerative disease characterised by the
accumulation of α-synuclein and degeneration of dopamine neurons in the substantia nigra
pars compacta of the midbrain. Neuroinflammation, despite being a crucial protective
response, is a process associated with numerous central nervous system diseases,
including PD. Reactive astrocytes demonstrate reduced ability to carry out their homeostatic
functions, contributing to dysregulation and release of pro-inflammatory cytokines. Recent
studies implicated peripheral immune cells, in particular T lymphocytes, in the pathogenesis
of PD. Blood-brain barrier breakdown allows the infiltration of these peripheral immune cells
into the brain parenchyma. However, the effect of these cells on astrocyte reactivity remains
an unanswered question. To investigate the effect of peripheral T lymphocytes on astrocyte
reactivity we utilised human induced pluripotent stem cell-derived midbrain astrocytes
(iPSC-astros). ELISA and qRT-PCR were used to examine the iPSC-astros reactivity profile.
CD4+ T cells were isolated from peripheral blood mononuclear cells, stimulated with antiCD3 and anti-CD28 and the conditioned media was collected. iPSC-astros were exposed to
different percentages of CD4+ T cell conditioned media (CD4CM) which revealed 5-10%
CD4CM as the optimal concentration for stimulation without inducing toxicity. A significant
increase in IL-6 secretion from the iPSC-astros was observed following CD4CM stimulation.
Additionally, the mRNA expression levels of astrocyte reactivity markers such as IL6, C3
and SERPINA3 significantly increased. We postulated that CD4 + Th17 cytokine IL-17 was
likely present in the CM and therefore aimed to investigate its effect on astrocyte reactivity.
IL-17 is a synergistic cytokine, previously demonstrated to synergise with cytokines such as
the microglial secreted TNFα and IL-1α which are known to induce astrocyte reactivity.
Interestingly, IL-17 was observed to synergise with TNFα, producing a significant increase
in IL-6 secretion from the iPSC-astros. Taken together, this data demonstrates that CD4CM
and IL-17 can induce a reactive phenotype in iPSC-astros, providing evidence that
infiltrating peripheral immune cells promote neuroinflammation in PD.
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Parkinson's disease (PD) is a neurodegenerative disorder characterized mainly by the
degeneration of nigro-striatal dopaminergic (DA) neurons and by an abnormal accumulation
of aggregated alpha-synuclein (a-syn), the main protein component of Lewy bodies.
Intrastriatal transplantation of DA neurons from fetal ventral mesencephalic (VM) tissue in
PD patients have provided proof-of-principle for the cell replacement strategy in this
disorder. The grafted DA neurons can innervate the denervated striatum, improve striatal
dopamine DA levels and in some patient lead to clinical improvements. However, following
autopsy, 10–22 years after transplantation, a limited number of the grafted neurons
contained Lewy bodies similar to those observed in the host brain. The goal of our project
is to investigate the propagation of a-syn from host to graft by comparing two transplantation
sites, the substantia nigra (SN) and the striatum. Our hypothesis is that the striatum, which
is not the natural site of DA neurons, represents an unfavorable environment for
transplanted neurons, making DA neurons more vulnerable to the disease process. For this
purpose, we set up a mouse model of PD by viral injection of AAV2-ha-synuclein A53T into
the SNc of C57BL/6 WT mice. 5 weeks post viral injection, we already observed a unilateral
motor deficit in cylinder test. Our results show an accumulation of a-syn associated with a
nigral DA degeneration from 6 weeks post viral injection up to 12 weeks. After model
validation, DA progenitors from VM of β-actin GFP mouse embryo were grafted either in the
SN or in the striatum of an animal model of PD. At different time points after grafting, we
quantified the presence of a-syn in the graft. Our preliminary results show that the
accumulation of human a-syn is higher at 5 month-post grafting compared to 1 month in
nigral grafts but not in striatal grafts. This may be due to the greater viral load in the SN,
which is the virus injection site. At this stage, less than 1% of grafted cells contain
phosphorylated a-syn, both in nigral and striatal grafts. Ongoing experiments are underway
to determine the impact of the viral injection site on host to graft a-syn propagation.
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In Parkinson’s disease (PD) research, numerous animal models have been generated over
the years aiming to recapitulate some of the hallmarks of the disease as it presents in
humans. Models which faithfully model human PD, are imperative for the development of
new treatments and to understand the fundamental mechanisms underlying the disease.
Neurotoxin-based models such as 6-hydroxydopamine (6-OHDA) and 1-methyl-4-phenyl1,2,3,6-tetrahydropyridine (MPTP) are the most used ones and rapidly induce neurotoxicity
and loss of dopamine (DA) in the nigrostriatal pathway.
Despite modelling the dopamine deficiency very well, they do not recapitulate several of the
hallmarks seen in PD human patients, such as a progressive neurodegeneration or
additional pathology such as protein inclusions in cortical and subcortical structures.
Transgenic or genetically modified animals potentially hold the ability to resemble the human
pathology more closely, however thus far so far results were mixed (e.g., limited or
irreproducible neurodegeneration, as well as variable and limited behavioural phenotypes.
In the present study, using an AAV-9 capsid for intranigral overexpression of human wild
type aSYN (h-WT-aSYN), we characterized a rat model of PD that mimics an early phase
of the disease, a timepoint where interventions might still be feasible. We report that in our
model AAV-aSyn injected rats present with dopaminergic cell loss, impaired dopamine
release, aSYN pathology, as well as stable motor and cognitive deficits – all imperative for
the investigation of disease modifying therapies.
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The ventral spinal cord contains a plethora of diverse neuronal subtypes that together
coordinate aspects of locomotion such as left-right alternation, flexor-extensor movement,
and diagonal coupling. After suffering a spinal cord injury (SCI), many of the descending
neurites from the brainstem are severed, becoming non-functional and leaving the local
spinal network without input signals. Current treatment options for patients are extremely
limited and minimally effective, however, human pluripotent stem cells (hPSCs) represent a
rapidly advancing area of regenerative medicine that could provide a curative therapy.
Spinal cord differentiation protocols from pluripotent sources rely on small molecules and
morphogens that are known to regulate in vitro signalling pathways during development.
Most spinal cord differentiation protocols reported to date focus on the generation of the MN
domain of precursors and motor neuron subtype. We have developed a differentiation
protocol for producing neural progenitors from the neighbouring V1 and V2 spinal cord
domains and their corresponding neuronal subclasses. These neurons are involved in the
control of ipsilateral motor neuron activity, flexor-extensor alternation, locomotor speed and
left-right coordination. Their production from hPSCs will enable future transplantation
studies to interrogate their capacity for functional restoration of the injured spinal cord and
facilitate focused disease modelling studies.
Acknowledgements and Funding
Novo Nordisk A/S.

55

Data Blitz 4 abstracts

Locomotor training to promote respiratory plasticity
and recovery following mid-cervical spinal cord injury
Kayla Schardien, Margo L. Randelman, Tara A. Fortino, Marissa Cusimano,
Adam A. Hall, Michael A. Lane
Drexel University College of Medicine
The Marion Murray Spinal Cord Research Center

Correspondence: Kayla Schardien at kas657@drexel.edu
Spinal cord injury (SCI) is a devastating and irreversible injury that affects thousands of
people each year. Most injuries occur at cervical levels, resulting in respiratory deficits which
are one of the major causes of mortality and morbidity after SCI. While spontaneous
plasticity exists, it is limited, and life-threatening deficits persist. Several pre-clinical and
clinical studies have shown that plasticity can be enhanced with activity-based therapies,
such as respiratory and locomotor training. While most rehabilitative strategies have
pursued ‘task-specific’ training (training for the desired functional improvement), ongoing
work has revealed beneficial off-target effects. Clinical studies using treadmill training have
in fact shown that patients have improved respiratory function. The present work reverse
translates these promising studies back to animal models of mid-cervical SCI.
Adult female Sprague-Dawley rats received a lateralized C3/4 contusive injury, resulting in
an asymmetric clinically relevant injury. One week post injury, half of the animals were
treadmill trained (30 min per, once a day, 5 days a week) for 4 weeks. Breathing patterns
were measured each week using whole-body plethysmography. After study completion, all
animals were anatomically traced with retrograde and transsynaptic pseudorabies virus
(PRV) to the left hemidiaphragm to label the phrenic motor network ipsilateral to injury. Three
days later, all animals were terminally anesthetized and diaphragm electromyograms
performed to observe ipsilateral diaphragm deficits, and tissues were perfused for histology.
Histology was performed to map the distribution of PRV labeled neurons and serotonergic
input to the injured phrenic network. Preliminary data suggests that, consistent with clinical
reports, locomotor training does in fact enhance phrenic motor plasticity. Ongoing analyses
will further explore the therapeutic effects locomotor training for improving breathing postSCI.
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Tailoring Neural Transplants for Repair of the Injured
Cervical Spinal Cord
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Cervical spinal cord injuries (SCI), the most common SCI, compromise respiratory networks
leading to life-threatening impairments in breathing. One underlying reason is damage that
occurs to the phrenic motor network controlling the diaphragm. Our ongoing study of this
network has identified spinal interneurons (SpINs) as key therapeutic targets for promoting
repair and functional recovery. Building on a long history of transplanting neural precursor
cells (NPCs) to promote spinal cord repair, the present work now harnesses advances in
stem cell engineering to enrich donor NPCs with specific subsets of stem cell derived SpINs,
which are known to reside in the phrenic network – excitatory V2a and modulatory V0 SpINs.
The chemogenetic receptor hM4Di was incorporated into the engineered SpINs to allow for
selective de-activation of these donor cells using clozapine.
Adult female Sprague-Dawley rats received mid-cervical contusion injury (Infinite Horizon
impactor, intended impact force 200 kilodyne). One-week post-injury, aggregates of NPCs
with stem cell derived V2a or V0 SpINs were injected into the lesion cavity. One month later
all animals were re-anesthetised and received a laparotomy, for transneuronal tracing of the
phrenic motor network with pseudorabies virus. Three days later, animals underwent
terminal diaphragm electrophysiology. Clozapine was injected intraspinally into the
transplant region to silence donor SpINs during these recordings. Preliminary data revealed
that suppression of donor cell activity reduced the diaphragm activity on the ipsilateral side.
This ongoing research will offer the first in depth assessment of how these donor SpIN
populations contribute to phrenic recovery.
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Zika in Human Developing Brain and Glioblastoma:
Lessons in Microenvironment Control of Stem Cell
Virus Targeting
Harry Bulstrode, Gemma Girdler, Tannia Gracia, David Rowitch
Wellcome-MRC Cambridge Stem Cell Institute, University of Cambridge
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The Zika flavivirus shows tropism for SOX2+ neural stem cell populations in the early human
developing brain, and also targets SOX2+ glioma stem cells (GSCs) in the brain tumour
glioblastoma multiforme (GBM) (1). We have shown, however, that despite the shared stem
cell identity, patient GBM tissue is highly resistant to Zika infection compared to human
developing brain tissue, and this correlates with an innate immune expression signature.
We find that isolated patient GBM microglia/macrophages (MG), which can be the majority
cell population in mesenchymal subtype GBMs especially (2), secrete high levels of multiple
cytokines even at baseline, but especially in response to viral challenge. In particular,
microglia-secreted type 1 interferons drive Janus kinase signal transduction and activator of
transcription signaling (JAK/STAT) in Glioma Stem Cells, establishing an antiviral
transcriptional state and resistance to Zika infection. Infection can be effectively restored by
inhibition of microglia signalling using a clinically-available JAK1/2 inhibitor, ruxolitinib. Our
findings demonstrate overarching regulation of stem cell antiviral state by the
microenvironment, with potential implications for understanding congenital viral
neuropathology, and for targeting brain cancers using oncolytic viruses and virus-delivered
gene therapies.
References
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Journal of Experimental Medicine 214, 2843–2857 (2017).
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Generating appetite-regulating neuronal
subpopulations of the hypothalamus using human
embryonic stem cells
Jens Bager Christensen, Zehra Abay, Yuan Li, Yu Zhang, Agnete Kirkeby
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The obesity epidemic is posing a serious threat to the modern society on both an individual
and societal level due to its high degree of comorbidities and heritability. Comprehensive
genome-wide association studies on body mass index have found genes within associated
loci to be primarily expressed within the central nervous system, pointing to the brain as the
primary regulator of obesity (Locke et al., 2015). Neuroendocrine signaling via subtype
specific neurons within the hypothalamus, has long been known in the context of appetite
regulation, however readily available, human in-vitro models of these cells are lacking. Here,
we employ human embryonic stem cells (hESC) for the generation of appetite modulating
neurons via directed differentiation. After conducting multiple combinatorial screens, using
variously timed doses of morphogens and growth factors utilized in early brain development,
we have successfully generated several different subtypes of hypothalamic, including
neurons expressing POMC, MCH, CART and HCRT. Using the qPCR expression data of
more than 70 genes from over 100 differentiations, a correlation atlas has been created to
accurately predict the fate of neural progenitors (NP) to their mature phenotypes.
Additionally, single cell RNA sequencing of NP has identified novel growth factors for
enhanced specification of subtypes, as well as surface receptors on NP’s destined for a
neural subtype of interest. Using the identified cell surface markers, purification of the
neuronal lineage through fluorescence-activated cell sorting is now possible. Lastly, NP’s
will be matured in an in vivo setting via transplantation into rodent models to further validate
the predetermined cell fate. The work aims towards establishing an accurate human model
system of the orexigenic and anorexigenic peptide secreting neurons that would allow for
high-throughput small-molecule screens to identify possible appetite-modulating drugs,
which can help combat obesity.
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Sequential or simultaneous injection of preformed
fibrils and AAV-mediated overexpression of alphasynuclein results in relevant pathology in the rat brain
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Preclinical rodent models for Parkinson’s disease (PD) based on viral alpha-synuclein
(αSyn) overexpression recapitulate some of the pathological hallmarks as it presents in
humans, such as the progressive cell loss and the additional synucleinopathy in cortical and
subcortical structures. However, reports of varying degrees of neurodegeneration and
behavioural deficits have dampened the enthusiasm for this model. To achieve a more
robust and reproducible pathology, recent studies have combined viral vector-based
overexpression of human wild-type αSyn with the sequential or simultaneous inoculation of
preformed fibrils (PFFs). Here we present a direct comparison between four experimental
treatments (i. PFFs only, ii. AAV-αSyn only, iii. AAV-αSyn with simultaneous PFFs, and iv.
AAV-αSyn with sequential PFFs) and their respective control groups (i. AAV-GFP only, ii.
AAV-GFP with simultaneous PFFs, and iii. AAV-GFP with sequential PFFs). The goal of the
study was to investigate whether combined delivery of the AAV vector and the PFFs are a
suitable approach to induce stable neurodegeneration and behavioural deficits.
Interestingly, we observed reduction of TH expression and loss of neurons in the midbrain
in all AAV (αSyn or GFP) injected groups, with or without additional PFFs inoculation. The
overexpression of either αSyn or GFP alone induced motor deficits and dysfunctional
dopamine release/reuptake in electrochemical recordings in the ipsilateral striatum.
However, we observed a substantial formation of insoluble αSyn aggregates and
inflammatory response only when αSyn and PFFs were combined. Moreover, the presence
of αSyn induced higher axonal pathology compared to control groups. This model provides
new and interesting possibilities for characterizing PD pathology and assessing future
therapeutic interventions and points out the need for relevant protein overexpression control
groups which do not produce cytotoxic effects in the substantia nigra.
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High Content Screening and Proteomic Analysis
Identify a Kinase Inhibitor that rescues pathological
phenotypes in a Patient-Derived Model of Parkinson's
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Combining high throughput screening approaches with induced pluripotent stem cell (iPSC)based disease modeling represents a promising unbiased strategy to identify therapies for
neurodegenerative disorders. We have previously established a model of iPSC-derived
neurons from patients with familial PD harboring the p.A53T αSyn mutation (G209A in the
SNCA gene) that displays disease-relevant phenotypes at basal conditions. These included
protein aggregation, compromised neuritic outgrowth, and contorted or fragmented axons
with swollen varicosities containing αSyn and Tau (1). In this study we successfully adapted
the p.A53T-iPSC-based cellular system in 384-well plate format and launched a screening
campaign on a small kinase inhibitor library using high-content imaging. We thus identified
the multi-kinase inhibitor BX795 that at a single dose effectively restores disease-associated
neurodegenerative phenotypes. Proteomics profiling mapped the molecular pathways
underlying the protective effects of BX795, comprising a cohort of 118 protein-mediators of
the core biological processes of RNA metabolism, protein synthesis, modification and
clearance, and stress response, all linked to the mTORC1 signaling hub. In agreement,
expression of human p.A53T-αSyn in neuronal cells affected key components of the
mTORC1 pathway resulting in aberrant protein synthesis that was restored in the presence
of BX795 with concurrent facilitation of autophagy. Taken together, we have identified a
promising small molecule with neuroprotective actions as candidate therapeutic for PD and
other protein conformational disorders.
Reference
(1) Kouroupi et al PNAS 2017 doi: 10.1073/pnas.1617259114.
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Using human pluripotent stem cells to understand and
model specification of the human ganglionic eminences
Cameron P.J. Hunt, Coen B.J. van Deursen, Lachlan H. Thompson, Clare L. Parish
Florey Institute of Neuroscience and Mental Health, The University of Melbourne
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GABA producing cortical interneurons integrate with excitatory cortical projection neurons
in sensory and motor cortices to form functioning circuitries. Developmentally, these critical
neural subtypes are generated from three major zones in the ventral forebrain (subpallium);
either the lateral-, medial- or caudal ganglionic eminences (GE) but migrate dorsally to take
up residence in within layers of the cortex. Critically, the cortical layer in which these
progenitors populate is intrinsically determined by the location of their development.
Interestingly, despite the different layers and cortical regions these interneurons integrate
into, these developmental eminences lie close in proximity to one another in the subpallium
with progenitors across different zones sharing a significant portion of their molecular profile.
A distinct neurochemical profile only emerges following migration and further differentiation.
The degeneration of these cortical circuitries is central to several neurological disorders
including motor neuron disease and frontotemporal dementia. Therefore, to develop more
accurate and physiologically relevant disease models or cell transplantation therapies from
human pluripotent stem cell (hPSC)-derived cortical cell types, understanding the highly
nuanced development of these sub pallial progenitors is crucial.
Here we utilize hPSC reporter lines (NKX2.1-GFP and MEIS2-mCherry) together with
directed differentiation protocols to gain greater insight into the spatiotemporal roles of early
sonic hedgehog (SHH), WNT and retinoic acid (RA) signalling in the regional specification
of the GE zones. We identified the role of SHH-WNT signalling cross-talk in regulating LGE
and MGE fate decisions and uncovered a novel role for RA signalling in CGE-derived
interneurons. Unravelling the influence of these signalling moieties permitted the
development of fully-defined, directed-differentiation protocols for hPSCs that favoured
generation of progenitors from the three GE domains. hPSC reporter lines enabled further
population enrichment, that subsequently matured and integrated into defined neuronal
populations following transplantation. These findings provide insight into the contextdependent role of key morphogens in specification of the human ventral forebrain and will
be a valuable resource to profile hPSC-derived subpallial cell types for disease modelling
and advancement of new therapies.
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A combined cell and gene therapy approach for
homotopic reconstruction of midbrain dopamine
pathways using human pluripotent stem cells
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The transplantation of midbrain dopaminergic (mDA) neurons can provide long term
improvements in the motor function of Parkinson’s disease patients. Moreover, it is the
capacity of these mDA neurons to form a functional terminal network with the host striatum
that underpins their therapeutic efficacy. However, limited capacity for long-distance axonal
growth within the adult brain requires cells to be transplanted ectopically, into the striatal
target, rather than homotopically into their normal midbrain location. Consequently, several
mDA pathways are not re-instated, which may be an underlying reason for the incomplete
restoration of motor function seen in patients. Using a combined gene and cell therapy
approach, we show that viral delivery of GDNF to the target striatum, in conjunction with
homotopic transplantation of human pluripotent stem cell derived mDA neurons to the
midbrain, recapitulates brain-wide mDA target innervation. The grafts provided not only a
re-instatement of striatal dopamine levels and correction of motor function comparable to
ectopic grafts, but also connectivity with additional mDA target nuclei not well innervated by
ectopic grafts. These results demonstrate the remarkable capacity for achieving functional
and anatomically precise reconstruction of long-distance circuitry in the adult brain by
matching appropriate growth-factor signalling to grafting of specific cell types.
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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 MRCWellcome 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 and Huntington’s disease. This has helped him define
the best way by which to take new therapies into the clinic including
novel experimental therapeutics such as cell and gene therapies.

Jun Takahashi is a professor and deputy director of the Center for
iPS Cell Research and Application (CiRA), Kyoto University, Kyoto,
Japan. He graduated from Kyoto University Faculty of Medicine in
1986 and started his career as a neurosurgeon at Kyoto University
Hospital. After earning his PhD from Kyoto University Graduate
School of Medicine, and then he worked as a postdoctoral research
fellow at the Salk Institute (Dr Fred Gage), CA, USA, engaging in
research work on neural stem cells. After returning to Kyoto
University Hospital, he conducted functional neurosurgery,
including deep brain stimulation and research work on stem cell
therapy for Parkinson’s disease. In 2012, Takahashi became a full professor at CiRA,
pursuing stem cell therapies for Parkinson’s disease patients. As a physician-scientist, he
has laid the groundwork for the clinical application of iPS cells and started the clinical trial
for Parkinson’s disease using iPS cells in 2018.

Malin Parmar is a professor in cellular neuroscience at Lund
University in Sweden and a New York Stem Cell Foundation –
Robertson investigator. Together with her lab she has shown in a
series of high-profile publications how human fibroblasts can be
converted into neurons, how glial cells can be reprogrammed into
neurons in vivo, and how functional dopamine neurons can be
generated from human embryonic stem cells. She is the recipient
of an ERC starting grant and an ERC Consolidator grant. Her
research has a strong translational focus, she leads the European
effort STEM-PD, designed to bring stem cell-derived dopamine
neurons to clinical trials, and she collaborates within European and International networks
as well as Industry partners to develop new, cell based therapies for Brain Repair with focus
on Parkinson’s disease.
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Emma Lane is a Reader in Neuropharmacology at the School of
Pharmacy and Pharmaceutical Sciences at Cardiff University in
Wales, UK. After a PhD at Kings College London with Peter
Jenner she then conducted 2 post-doctoral research positions. The
first was at Lund University with Patrik Brundin and Angela Cenci
working on transplant-induced dyskinesia before moving to Cardiff
University to continue this work with Steve Dunnett and Anne
Rosser in the Brain Repair Group. She then set up an independent
group within the School of Pharmacy and Pharmaceutical
Sciences, maintaining close collaborative links with the Brain
Repair Group. Her group focuses on modeling and understanding the consequences of
current and novel therapeutic interventions for Parkinson’s disease, particularly side effect
profiles in rodent models of the disease, aiming to provide an initial evidence base to
optimizing cell and gene therapies in clinical application. With a long held interest in public
engagement and public involvement and as the lead for BRAINInvolve (a PPI working group)
she has recently added a new dimension to this work, co-developing the LEARN study group
with Cheney Drew. A series of mixed methods studies are being undertaken, designed to
collate the participant experience of clinical trials of new complex interventions for
neurodegenerative diseases. This knowledge will be used to inform the design of future
trials, and delivery of therapies, to improve both information for participants and their
families, as well as processes and outcome measures. This is being done collaboratively
with the participants, those who hope to benefit most from these new innovations in
treatment.
Claire Durrant (née Harwell) is a Race Against Dementia (RAD)
Dyson Fellow; supported by Sir Jackie Stewart’s pioneering dementia
research charity and funded by the James Dyson Foundation. She
obtained a first-class degree in Natural Sciences from the University
of Cambridge. She went on to complete her PhD in the lab of Prof
Michael Coleman at the Babraham Institute, Cambridge. Here she
developed a novel murine organotypic brain slice model of
Alzheimer’s disease. She further developed this model in her postdoc
at the John van Geest Centre for Brain Repair, Cambridge, publishing
on Aβ-driven mechanisms of pathological angiogenesis, microgliamediated synapse loss and collaborated on modelling tau seeding in
tauopathy mutant mice. In September 2019, Dr Durrant moved to the University of
Edinburgh to take up her RAD fellowship in collaboration with her academic sponsor Prof
Tara Spires-Jones. Here, Claire is developing novel human organotypic slice cultures to
study mechanisms of synapse loss in Alzheimer’s disease, comparing her findings to murine
organotypics and human post-mortem brain. She became an “Emerging Leader” at the UK
Dementia Research Institute (DRI) in 2021.
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Daisuke Doi is a neurosurgeon and a junior associate
professor at the Center for iPS Cell Research and Application
(CiRA), Kyoto University, Kyoto, Japan. He obtained a MD
degree from Shiga University of Medical Science, Japan and
trained as a neurosurgeon at Kyoto University, and obtained his
PhD degree from the Faculty of Medicine at Kyoto University.
His research work was focused on inducing dopaminergic
neurons from human pluripotent stem cells. He managed the
preclinical study of human iPSC-derived dopaminergic
progenitors and development of cell product for the ongoing
clinical trial in Japan. Now he focuses on inducing cortical neurons from human pluripotent
stem cells for the treatment of stroke patients.

Lorenz P. Studer, MD, is the Director of the Center for Stem Cell
Biology at the Memorial Sloan Kettering Cancer Center. His lab
has established many of the techniques for turning human
pluripotent stem cells into diverse cell types of the nervous
system. He has used patient-specific stem cells for modeling
various human disorders and identified strategies to measure and
manipulate cellular age. Finally, he has led efforts to develop
novel cell-based therapies for Parkinson's disease. Recent
awards related to his studies include a MacArthur Fellowship, the
Ogawa-Yamanaka Prize and the Jacob Heskel Gabbay award in
Biotechnology and Medicine.
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David Rowitch MD, SCD, FMEDSCI, FRS is a pediatrician
(neonatology) and developmental neuroscientist. He is Professor and
Head of Department of Paediatrics at the University of Cambridge, and
Adjunct Professor of Pediatrics at University of California San
Francisco. Originally from California, he obtained his MD from
University of California Los Angeles and PhD (biochemistry) from the
University of Cambridge. Rowitch became a Howard Hughes Medical
Institute Investigator in 2007 and Wellcome Trust Senior Investigator
in 2016. He was appointed to the National Advisory Council for Child
Health and Development (USA) in 2020. His research in the field of
developmental neurobiology and biomedicine has earned him
numerous awards including election as Fellow of the Academy Medical
Sciences (UK) in 2018 and Fellow of the Royal Society in 2021.
Professor Rowitch’s laboratory in the Wellcome-MRC Cambridge Stem Cell Institute
investigates genetic factors that determine development and diversity of glia, which
comprise 90% of cells in the human brain. His laboratory has established how embryonic
central nervous patterning specifies myelinating oligodendrocytes through essential
functions of Olig2, a study that helped initiate era of developmental genetics in glial biology,
and how astrocyte functional diversification is critical for support of neural circuits in spinal
cord. He has applied principles of developmental neuroscience to better understand human
neonatal brain development as well as white matter injury in premature infants, multiple
sclerosis and leukodystrophy.
As a physician-scientist, Professor Rowitch’s interest focuses on functional genomic
technologies to better diagnose and treat rare neurogenetic disorders in children. At UCSF,
Rowitch helped establish the ‘Neuro-NICU’ and he led a Phase I first-in-man clinical study
of neural stem cell transplant in boys Pelizaeus-Merzbacher Disease. He is academic lead
for the new Cambridge Children’s Hospital, researching origins of paediatric physical and
mental conditions and preventive interventions within the UK National Health Service.
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Su-Chun Zhang is professor and director of the Signature Program
in Neuroscience and Behavioral Disorders at Duke-NUS Medical
School and Steenbock Professor in Behavioral and Neural Sciences
at the University of Wisconsin–Madison. Dr Zhang received his MD
and MS in China and his PhD in Canada. He has developed
technology to guide human stem cells to functionally specialized nerve
cell types that are lost in many neurological and psychiatric conditions.
He is currently dissecting cellular and molecular mechanisms
underlying neural degenerative diseases. In parallel, he is conducting
cell therapy studies in animal models, including nonhuman primate
models of neurological diseases like Parkinson’s disease and spinal
cord injury. Dr Zhang has served as a reviewer or consultant for numerous agencies and
scientific journals, including the NIH, FDA, and research foundations. He was a founding
member of the WiCell Institute and co-founder of BrainXell Inc.
Viviane Tabar is a neurosurgeon scientist and department
chair at Memorial Sloan Kettering Cancer Center (MSKCC)
in New York. Her research is focused on harnessing the
regenerative potential of human stem cells towards repairing
the brain. Her lab portfolio includes the development of
human pluripotent stem cell-derived dopamine neurons for
Parkinson’s disease- a program that is now in a Phase 1
clinical trial at MSKCC, as well as therapies for
chemotherapy and radiation therapy-induced brain injury.
The lab has also pioneered the use of human embryonic
stem cell-based models of brain tumors.
Jeffrey Kordower is the founding director of the ASU-Banner
Neurodegenerative Disease Research Center and endowed
chair as The Charlene and J. Orin Edson Distinguished
Director at the Biodesign Institute at Arizona State University
(ASU). He has been a pioneer in the field of neural
transplantation
techniques
and
his
pathbreaking
investigations into the underpinnings of neurodegenerative
disease have made him a leader in the field. Kordower’s
interests include the study of gene and stem cell therapies,
disease pathogenesis including the morphological and
molecular changes during the course of neurodegeneration,
learning and memory, and aging. He has also been a pioneer
in the field of neural transplantation techniques. He comes to ASU from the Rush University
Medical Center in Chicago, where he was faculty member for more than 30 years.
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Brendon Boot, BA MBBS FRACP is a clinician-scientist with 18
years of experience in clinical trial design and implementation. He
was an investigator in 37 clinical trials in Australia, France, and the
USA (Mayo Clinic, Brigham and Women’s Hospital,
Massachusetts General Hospital and Harvard Medical School).
Dr Boot joined industry in 2014, serving as the Medical Director of
high-profile programs at Biogen (Alzheimer: aducanumab),
Voyager Therapeutics (Parkinson; VY-AADC01), and SSI
Strategy (Huntington’s disease, FTD, immunology). He has
conducted and analyzed pre-clinical and phase 1-4 programs in neurology, immunology,
and rare disease covering small molecule, immunotherapy, gene therapy, antisense
oligonucleotide, cell therapy and medical device therapeutics. In 2019, he joined BlueRock
Therapeutics as the clinical lead for the DA01 Parkinson’s disease cell therapy program.
Dr Boot continues to treat patients, train fellows, and publish at Brigham and Harvard. He is
a member of the Alzheimer’s Association Medical and Scientific Committee; he serves on
Scientific Advisory Boards for the XDP Consortium, Blackfynn LLC, the Boston Harbor
Angels, and Bioverge Capital.
Kevin Bruce is Chief Operating Officer at Roslin Cell Therapies
Ltd. Kevin has more than 20 years’ experience working in a
regulated life science environment and has held positions in
Operations, Quality, R&D and commercial development for small
biotech, large CROs and SMEs. With over 15 years’ experience
in stem cells and ATMPS, Kevin was previously Head of
Development Operations for Roslin Cells’ with the responsibility
for collaborations across development, GMP translation and
manufacture of cell therapies for both pre-clinical and clinical
development. More recently, as COO at Censo Biotechnologies,
he established the operational capability for the European Bank for induced Pluripotent
Stem Cells (EBiSC) and was responsible for Censo’s stem cell generation, genome editing
and assay development operations for drug discovery. Today, Kevin is responsible for
operations and building the team at RoslinCT, a rapidly expanding UK-based CDMO
delivering life changing cell and gene therapies globally.
Nicolaj Strøyer Christophersen is director of the Cell Therapy
Discovery department in the Cell Therapy R&D unit at Novo Nordisk
A/S. He received his PhD at Lund University, Sweden, where he
worked in Prof Patrik Brundin’s lab after which he completed postdoctoral research in the lab of Prof Kristian Helin at University of
Copenhagen, Denmark. He then joined Novo Nordisk to support the
expanding Cell Therapy R&D area and our mission to improve the
lives of patients suffering from serious chronic diseases by
developing innovative stem cell-based therapies. As a dedicated
Transformational Research Unit, we combine the speed and agility
of a small biotech with the quality of a major pharma company and
we cover the full pharmaceutical value chain, often working in close collaboration with
leading international scientists and with colleagues across Novo Nordisk.
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Virginia Mattis graduated from University of Missouri with a
BS in Biochemistry, followed by a PhD in Pathobiology. During
this time she studied the mechanism of action of a class of
small molecules as a potential therapeutic for the
neurodegenerative disease Spinal Muscular Atrophy.
Subsequently she did a post-doctoral fellowship at the
University of Wisconsin and Cedars-Sinai Medical Center,
where she investigated the use of iPSC 'disease-in-a-dish'
models of Huntington's Disease, aiming to better understand
development of the disease. This research continued into her
position as Assistant Professor at Cedars-Sinai. Virginia joined Fujifilm Cellular Dynamics
Inc in 2018 and she is currently an Associate Director in the therapeutics department leading
the Parkinson’s Disease program.
Chad Koonce graduated from Michigan State University with
a BS in Biology. Using mouse embryonic stem (ES) cell
technology, he studied cell fate decisions during early embryo
development at Harvard University and the University of
Oxford. He then moved to Madison to work at the University of
Wisconsin and began optimizing methods to differentiate
human ES cells and induced pluripotent stem cells (iPSCs) to
the cardiac linage. Subsequently, Chad joined Fujifilm Cellular
Dynamics Inc in 2010 to help create new iPSC-derived
products followed by developing their Cardiac Cell Therapy
program. In 2020 he became the Director of the iPSC Platform and is currently managing
FCDI’s iPSC portfolio to support discovery research projects along with therapeutic
programs and CDMO opportunities.
Jacqueline Barry is the Chief Clinical Officer, responsible for
Clinical Translation and Delivery activities and an Executive
Director of the Cell and Gene Therapy Catapult. She has extensive
experience in the development of advanced therapy medicinal
products and leads a multi-disciplinary team of Nonclinical,
Regulatory, Clinical Operations and Programme Management
specialists. She also leads the coordination of the UK Advanced
Therapy Treatment Centre Network and is a Director of the Global
Alliance for iPSC Therapies.
She feels passionately about making advanced therapies available for patients and works
closely with the MHRA and the NHS on the development of the ecosystems to support the
adoption of these therapies.
Prior her time at Cell and Gene Therapy Catapult, Jacqueline worked at the Scottish
National Blood Transfusion Service where amongst other activities she designed the
regulatory strategy for the Cellular Therapies for the Blood Transfusion Service and acted
as Qualified Person for their release. She has a PhD from the University of Aberdeen and
did post-doctoral research in neurophysiology at the University of Edinburgh.
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Catherina Becker is an Alexander-von-Humboldt Professor at TU
Dresden, and Honorary Professor at the University of Edinburgh.
The Becker group use adult and larval zebrafish to investigate
spinal cord regeneration and mechanisms of motor neuron
development and repair in motor neuron diseases.
Catherina Becker obtained an MRes in Human Genetics and a
PhD in Neurosciences from the University of Bremen, Germany,
studying development and successful regeneration of the
amphibian (frogs and salamanders) central nervous system. For
her first postdoctoral training post, she moved to the renowned
Swiss Federal Institute of Technology in Zürich, Switzerland on an EMBO-funded
postdoctoral fellowship. Her postgraduate studies continued at the University of California,
Irvine and the Centre for Molecular Neurobiology in Hamburg on German Research
Foundation Fellowships. The Becker group moved to the University of Edinburgh in 2005
where Catherina Becker was Professor for Neural Development and Regeneration and the
Deputy Director of the Centre for Discovery Brain Sciences. In July 2021, the Becker group
moved to the Center for Regenerative Therapies at the TU Dresden. For this, Catherina
Becker was awarded an Alexander-von-Humboldt Professorship, Germany’s most highly
endowed research prize.
Catherina is a founding member of EuFishBioMed, the European Society of Fish Models in
Biology and Medicine, she is a Fellow of the Royal Society of Biology (FRSB) and the coDirector of the Wellcome Trust funded 4-year PhD programme in Tissue Repair.
In her talk, Catherina will present recent data on regenerative neurogenesis in successful
regeneration of the spinal cord in zebrafish.

Hideyuki Okano is the current Dean of Keio University
School of Medicine. He is also the team leader of the
Laboratory for Marmoset Neural Architecture, at RIKEN Brain
Science Institute. His lab is the first in the world to produce
transgenic marmosets (Callithrix jacchus) with germline
transmission. Okano graduated from Keio University School
of Medicine in 1983. He worked for Johns Hopkins University
School of Medicine between 1989 and 1993. He was a
professor at University of Tsukuba and Osaka University
before returning to his home university in 2001. Since 2001,
he is a professor at Keio University.
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Nisha Iyer (she/her) is currently a Stem Cell and Regenerative
Medicine Center and NIH-NINDS F32 Postdoctoral Fellow at
the Wisconsin Institute for Discovery at the University of
Wisconsin–Madison. She received her BS from Johns Hopkins
University and PhD from Washington University in St Louis in
Biomedical Engineering. Her research interests are at the
intersection of developmental biology and regenerative
medicine, using stem cells to understand and advance neural
repair. As an NIH-NINDS F31 Predoctoral Fellow working with
Dr Shelly Sakiyama-Elbert, she used CRISPR gene-editing in
mouse stem cells to generate spinal locomotor interneurons for
in vitro modeling and transplantation. She expands on this
research in her postdoctoral work at Dr Randolph Ashton’s lab, where she is developing
clinically translatable methods to derive regionally and phenotypically specified hindbrain,
spinal cord, and peripheral tissues from human pluripotent stem cells. This cellular toolbox
fills needs in both basic and translational research as the field moves towards a regionspecific approach to spinal tissue engineering.
Victoria Moreno-Manzano, PhD is currently Principal
Investigator of the Laboratory of Neuronal and Tissue
Regeneration (http://www.cipf.es/en/regeneracion-neuronal)
within the Advance Therapies Program at the Prince Felipe
Research Institute (CIPF)-Valencia, Spain. Our group’s primary
line of research is the functional rescue of the neuronal
activity lost after a spinal cord injury (SCI) by prospectively
design of alternative cell-based treatments that combine
pharmacological supplements, tissue engineering and
biomaterials approaches, with the ultimate objective of favoring
neuroplasticity and producing functional results.
PhD in Pharmacy defended in 2000, in the Alcala University,
Madrid, Spain. Several Post-docs, first in Max-Planck Institute (Biophysics and Chemistry;
Göttingen, Germany; 2000-2003), then in Alcala University (Madrid, Spain; 2003), in the
Oncology Spanish National Center (Madrid, Spain; 2004-2005) and in the Prince Felipe
Research Institute (Valencia, Spain; 2005-2009). In 2010 I was granted with a prestigious
Ramon and Cajal fellow which allow me to initiate my own lab in the Prince Felipe Research
Center. I am co-founder and scientific director or the spin-off-biotech FactorStem, dedicated
to the Veterinary Regenerative Medicine founded in 2014. h-index: 28; i10-index: 55; more
than 2900 citations; 81 indexed peer reviewed original articles (69 in Q1); Associate
Professor in Catholic University of Valencia (Biotechnology, since 2014).
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Alasdair Coles is a neurologist in Cambridge who does
research into innovative treatments for multiple sclerosis.
From 1994 to 2014, he was involved in the development of
alemtuzumab as a licensed anti-inflammatory treatment of the
disease. This is one of 13 disease-modifying therapies now
licensed to treat MS, all of which reduce inflammation in the
brain and hence slow down the rate of relapses and
accumulation of disability. If given early in the disease, in
younger patients, there is then some scope for endogenous
brain repair [remyelination]. Since 2014, the focus of
Alasdair’s research has switched to reparative treatments,
intended to stimulate oligodendrocyte progenitors to differentiate and migrate to areas of
demyelination and cause remyelination. The first of these trials used bexarotene [Brown et
al. Lancet Neurol. 2021] which was effective, but unsafe. Now he is starting a trial of the
combination of metformin and clemastine.

After graduating with an MSc in Molecular Biotechnology in
2011, Sarah Jäkel decided to pursue a PhD in
Neuroscience at the Ludwig-Maximilians University in
Munich. This is when her interest in oligodendrocyte biology
has started. In her thesis, she explored the function of
proliferating NG2-glia in the healthy and injured rodent brain.
After this, she decided to switch towards translational
neuroscience and therefore in 2016 moved to Edinburgh
starting her postdoctoral work - later as an EU MarieSklodowska Curie fellow - at the Centre for Regenerative
Medicine where she majorly focussed on oligodendrocyte heterogeneity in the human brain
and how this changes in multiple sclerosis. She was awarded with the German Research
Foundation Emmy-Nother grant and in March 2021 started her own lab as independent
group leader at the Institute for Stroke and Dementia Research in Munich, investigating
oligodendrocyte pathology in Alzheimer’s disease. Her main research question is to identify
how oligodendrocyte distribution changes in neurological disorders and how this contributes
to disease pathogenesis.
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Georg Bernhard Landwehrmeyer, MD, FRCP is Principal
Investigator Enroll-HD, Past Chairman of the Executive
Committee of EHDN, Full Professor of Neurology, Director of
the HD-Center Ulm, Department of Neurology, Ulm University
Ulm, Germany. Dr Landwehrmeyer started working on
Huntington’s disease (HD) in 1993 when he started a postdoc
at Massachusetts General Hospital (MGH) with Anne B.
Young, MD, Ph.D., then Chief of Neurology, a couple of months
before the HD gene and the HD expansion mutation was
discovered. He went to Venezuela with Anne and Nancy Wexler several times, and was
alerted to stimulating HD field studies aside from work at the bench.
Dr Landwehrmeyer received his medical degree from the Albert Ludwig University of
Freiburg in Germany, where he also completed a residency in neurology, research training
in neuropathology and molecular pharmacology, and a residency in neurology and
psychiatry. Additional postgraduate training included studies at the Kantonsspital in Basel,
Switzerland, and the research fellowship at MGH, Harvard Medical School in Boston, USA.
In 1999 he was appointed full Professor of Neurology, ‘Clinical Neurobiology,’ at Ulm
University and was given the opportunity to organize (together with Albert Ludolph, the
chairperson for Neurology at University of Ulm, who initiated the work) the first large (>500
participants), long-term (3-year RCT observation and blinded extension) multicenter
European phase III HD trial. This collaboration led to forming the European HD Network
(EHDN) in 2003-2004, funded by CHDI Foundation in the US. He was EHDN Chair and in
the Executive Committee from 2004 – 2014 and continues to serve as leader of the EHDN
project at Ulm University.
The large prospective observational cohort study “REGISTRY”, conducted by EHDN,
recruiting more than 15000 participants, merged with the cohort study of the Huntington
Study Group (HSG) to form Enroll-HD in 2011. Dr Landwehrmeyer serves as the Principal
Investigator of Enroll-HD, a worldwide, prospective, observational cohort study for HD
families.
He is also the recipient of research awards, for his work that focuses on neurodegenerative
disorders, such as HD and Parkinson disease, ranging from bench work to clinical studies.
He was involved in most HD trials conducted in Europe since 1999, often serving as
coordinating PI or national lead investigator (LKP). He contributed to Track-HD and to 26
phase I-III clinical trials, primarily in HD, including a first-in-man intrathecal application of
antisense oligonucleotides to silence the huntingtin gene evaluating the safety, tolerability
and efficacy of intrathecally administered agents as well as non-pharmacological
interventions, evaluating the impact of physical activity and exercise in people with HD.
Dr Landwehrmeyer directs the HD Center Ulm, where a multi-disciplinary team takes care
of over 700 HD affected in an out-patient setting where more than 550 agreed to participate
in Enroll-HD. This multi-disciplinary center provides genetic counselling, clinical in- and outpatient services as well as rehabilitation for HD affected families along with basic and
translational science. In addition, the HD Center South (with Taufkirchen/Vils) offers 19 inpatient beds dedicated to HD in the setting of a psychiatric hospital and 20-25 beds for inpatient rehabilitation at Ulm.
Dr Landwehrmeyer’s extensive publications have appeared in numerous prestigious
journals, including most recently, Cell, The New England Journal of Medicine, Lancet
Neurology, Annals of Neurology, Brain, Neurology and JAMA Neurology. Other topics on
which he has published include fronto-temporal degeneration, ALS, PSP and MSA.
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Stuart Cobb is Lab Head at the Patrick Wild Centre and Simons
Initiative for the Developing Brain, and Chief Scientific Officer at
Neurogene Inc. He heads a translational research laboratory at
the University of Edinburgh that is focused on developing genetic
therapies for severe neurological and neurodevelopmental
disorders. His research aims to address the tractability of severe
brain disease to genetic rescue and to develop innovative
therapeutic solutions for clinical translation. His research
highlights include the original ground-breaking genetic rescue
findings in Rett syndrome, and his group was the first to report the
ameliorative effect of gene therapy in mice modelling this disorder. His laboratory has
developed a number of novel gene therapy approaches optimized for efficacy and safety.
This includes the development of regulated expression cassettes, minigene and RNA-based
approaches. He was a founding member of the International RSRT Gene Therapy
Consortium. Since 2018 he has been Chief Scientific Officer at Neurogene Inc, a clinical
stage gene therapy company focusing on rare neurological disease.
Krystof S. Bankiewicz earned an MD from Jagiellonian
University in Kraków and a PhD, DSc from the Institute of
Neurology and Psychiatry in Warsaw, Poland, as well as the title
of Professor by the President of Republic of Poland. He is a
member of Polish Academy of Sciences. Dr Bankiewicz was a
recipient of a Fogarty Fellowship and trained under Dr Irvin Kopin
and Dr Edward Oldfield at the Surgical Neurology at National
Institutes of Neurological Disorders and Stroke at NIH, Bethesda
where he remained as a Staff Scientist.
Dr Bankiewicz is a recognized expert in neuro-restorative
medicine, including delivery of therapeutics to the brain as well as
gene therapy with successful translation of multiple drugs and
gene therapies to the clinic. Previous positions included 20 years tenure at University of
California San Francisco where he currently holds position of Endowed Chair Kinetics
Foundation in Translational Research and Professor of Neurological Surgery. He also held
position of Chief of Molecular Therapeutics Section at NIH. Dr Bankiewicz has both industry
and academic experience, is an inventor on numerous patents and has published more than
230 peer-reviewed research articles. Currently, Dr Bankiewicz holds academic position at
The Ohio State University as a Professor of Neurosurgery and Gilbert and Kathryn Mitchell
Endowed Chair. Dr Bankiewicz is a recipient of multiple research grants from NIH, DOD and
CIRM. Throughout his career, Dr Bankiewicz has maintained a strong focus on the
development of translational approaches to drug, gene and cell replacement therapies, and
he has displayed the ability to synthesize distinct technologies into powerful new
approaches to the treatment of serious diseases, including brain cancer, Parkinson’s
disease, Huntington’s disease, Alzheimer’s diseases, pediatric neurotransmitter deficiency
and lysosomal storage disorders. Dr Bankiewicz has co- founded MedGenesis Therapeutix
Inc, Voyager Therapeutics Inc, Brain Neurotherapy Bio Inc and has been serving on various
Scientific Advisory Boards. Dr Bankiewicz pioneered and launched two ongoing gene
therapy clinical trials in Parkinson’s disease, gene therapy trial in Multiple System Atrophy
and in pediatric neurotransmitter deficiency. He also invented several devices currently used
clinically to administer gene therapy to the brain.
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Mart Saarma is the Research Director and Professor of
Biotechnology and head of the laboratory at the Institute of
Biotechnology, HiLIFE, University of Helsinki. He was in 20152016 the Vice President of the European Research Council and
in 2011-2016 the member of the EMBO Council. He is the member
of several academies, EMBO and Academia Europea. Dr Saarma
group has characterized several new GDNF family receptors,
discovered a new neurotrophic factor CDNF. His research group
is investigating the signalling and biological functions of GDNF
family ligands and endoplasmic reticulum located CDNF/MANF
neurotrophic factor families, both within and outside of the nervous system. He is also
interested in the therapeutic potential of these proteins in various diseases, so he is testing
their efficacy in animal models of Parkinson's disease, amyotrophic lateral sclerosis, stroke
and diabetes mellitus. One of the highlights of his research has been the initiation and
successful completion of phase I-II clinical trials of CDNF protein in Parkinson's disease
patients by the Finnish company Herantis Pharma Plc.
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José Obeso graduated in Medicine and obtained his PhD at
the University of Navarra in neurology and neurophysiology. He
was trained as a neurologist and collaborative researcher in
Parkinson's disease and movement disorders with Professor C.
David Marsden at the Institute of Psychiatry and Kings College
Hospital, London. He has developed much of his career at the
University of Navarra and currently leads CINAC, Center for
Integrative Neurosciences, in the Puerta del Sur hospital
(Móstoles) as part of HM Hospitals group.
He heads one of the most significant laboratories in the world
on the pathogenesis and treatment of Parkinson's disease
(PD), recently focused on the origin of cell's vulnerability during disease. For years, he has
worked with experimental models of PD to understand various aspects of the
pathophysiology of the basal ganglia. Currently, he is trying to define the factors that
determine selective neuronal death in the ventro-lateral region of the substantia nigra, as
well as developing new therapeutic approaches, among which focused ultrasound and the
controlled opening of the blood-brain barrier arise as an effective tool to supply
neurorestorative molecules in PD and other movement disorders.
Dr Obeso has pioneered the development of the concept of "continuous dopaminergic
stimulation" for PD. He has defined the mechanisms associated with myoclonus, tics and
dystonia and he has played a significant role in revitalizing surgical treatments for
Parkinson's Disease in the 1990s. He has been editor-in-chief of the Movement Disorders
Journal, since 2010 until 2020, managing to double the Impact Factor to 8.3.
Dr Obeso has published more than 350 articles on the pathophysiology of basal ganglia and
dyskinesias, as well as various therapeutic advances in Parkinson's disease, mechanisms
of surgical treatment, and, more recently, the action of focused ultrasound on the basal
ganglia. He has published in journals of the greatest importance and high impact such as
The Lancet and New England Journal of Medicine, Lancet Neurology, Nature Medicine and,
particularly in neurology/neuroscience, journals such as Annals of Neurology, Brain, Trends
in Neuroscience, etc. His current H index is 81 (Google Scholar, 102). He has participated
as a guest in more than 450 national and international conferences and he has organized
more than 60 congresses, highlighting the recent (May 2020) Marsden Lecture at the
European Academy of Neurology. In 2017, he was elected to occupy the #48 chair of
Neurology at the Royal National Academy of Medicine of Spain.
He has promoted teaching with hundreds of book chapters including one in the Harrison’s
Textbook of Medicine, editorial pieces, and several hundred scientific conference papers
and conferences. Dr Obeso has collaborated on the Editorial Board of Annals of Neurology,
and Movement Disorders, and has been a regular reviewer for Lancet, Lancet Neurology,
Journal of Neuroscience, Brain, Neurobiology of Disease, and he has advised on review
committees for the Parkinson's Disease Foundation, Michael J. Fox Foundation, Anne
Obretch Parkinson Foundation and Dystonia Foundation. He is an honorary member and
Guest Professor of numerous organizations, such as the Colombian Neurological
Association, the Bolivian Neurological Association and the University of Havana.
Furthermore, Dr Obeso has also contributed to the education of future neuroscientists – he
has trained more than 70 young people and PhD students in Neurology and Movement
Disorders, and Neurosciences. In his role as a neurologist, he has been responsible for the
neurology clinical teaching of medical students and supervisor of young doctors with
parkinsonian patients at the University of Navarra. Currently, he is a professor at the CEU
San Pablo University.
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Ernest Arenas is an MD and PhD, Full Professor in Stem Cell
Neurobiology at Karolinska Institutet (KI), Co-director of the Strategic
research area in Stem Cell Research and Regenerative Medicine at
KI, and elected Member of the Nobel Assembly in Physiology or
Medicine.
Our laboratory has worked during the last 25 years to understand the
molecular mechanisms controlling midbrain dopaminergic (mDA)
neuron development, maintenance and degeneration in Parkinson’s
disease (PD). Our work has covered from understanding the functions
of neurotrophic factors, Wnts, nuclear receptors and transcription
factors, such as PBX genes (Villaescusa et al., 2016). Our lab discovered that radial glia
gives rise to dopaminergic neurons during mDA neuron development (Bonilla et al., 2008),
that glial cells in the midbrain floorplate are the source of multiple Wnt signals (CasteloBranco et al., 2003), and that Wnts control diverse aspects of mDA neuron development in
vivo and in stem cells in vitro (Andersson et al., 2013). We also identified novel ligands of
the nuclear receptors, NR1H2/3 (LXR), and their function in mDA neuron development and
neurodegeneration (Sacchetti et al., 2009; Theofilopoulos et al., 2013 and 2014).
More recently we performed the first detailed single cell level transcriptomic analysis of the
developing mouse and human midbrain, uncovering the cellular and molecular composition
of these tissues (La Manno et al., 2016). Moreover, we compared the quality of hES cellderived mDA neurons to that of endogenous human midbrain cell types at the single cell
level. We have also worked to improve cell replacement strategies by using either human
stem cells or direct reprogramming of endogenous astrocytes into DA neurons, in rodent
models of PD (Rivetti et al., 2017). In this meeting I will present our most recent work bringing
together both developmental and single cell data to improve the differentiation of hES cells
into mDA neurons.
Mati Karelson is the Professor and Head of Chair of Molecular
Technology at the University of Tartu, Estonia. He has a background
in organic and quantum chemistry and has worked on the
development of new in silico methods for the description of complex
molecular systems and molecular design. He has over 240 peerreviewed publications on these topics. Currently his research
focuses on the computational development and testing of smallmolecule inhibitors/activators for the biological targets related to
neurodegenerative diseases, cancer and different virus infections.
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Lyandysha (Lana) Zholudeva completed her Bachelor of Science
in Chemistry with a Minor in Biophysics at Creighton University,
where she worked on developing non-invasive imaging techniques
for quantifying cellular metabolism. Lana then completed her
graduate studies in Dr Michael Lane’s laboratory in the Department
of Neurobiology & Anatomy at Drexel University College of
Medicine, focusing her work on transplantation of neural cells to
repair the injured cervical spinal cord and improve respiratory
function. Through this work she developed a passion for harnessing
the vast therapeutic potential of stem cells by employing advanced
cellular engineering techniques to tailor cells for transplantation.
She then transitioned into a postdoctoral position at the Gladstone Institutes, working with
Dr Todd McDevitt, in efforts to build on her experience in spinal cord injury in a more
translationally relevant way. Her current scientific efforts are focused on engineering human
spinal interneurons from pluripotent stem cells and testing their therapeutic efficacy for
promoting repair and recovery after injury and neurogenerative disease.
Asuka Morizane, MD PhD is originally a neurosurgeon and
obtained a PhD at Kyoto University, Japan in 2004. He worked
as a post-doc in Prof Patrik Brundin’s lab in Lund University,
Sweden (2006-8). He was an assistant professor with Prof Jun
Takahashi in the Center for iPS Cell Research and Application
(CiRA), Kyoto University until 2021. He is currently the Director
of Department of Regenerative Medicine, Center for Clinical
Research and Innovation, Kobe City Medical Center General
Hospital. Over the last 15 years, he has focused on the
application of stem cells for Parkinson’s disease. Now he works
for translational research and clinical set-up for cell therapy.
Akitsu Hotta is a Junior Associate Professor at CiRA, Kyoto
University. He obtained his PhD in gene engineering in 2006 from
Nagoya University by studying transgenic chicken to produce
human antibodies in their eggs by using retroviral vectors. As a
postdoctoral fellow, he joined Dr James Ellis’ laboratory in the Sick
Kids, Toronto, Canada and developed the EOS pluripotency
reporter to aid isolation of reprogrammed iPS cells. In 2010, he
joined CiRA as an Assistant Professor and started his own
laboratory. In 2015, he demonstrated that CRISPR-Cas9 genome
editing could be used to repair the mutation of Dystrophin gene,
which is the root cause of Duchenne muscular dystrophy, in patientderived iPS cells. Furthermore, he demonstrated that selective
disruption of multiple HLA genes could enhance cellular immunecompatibility against killer T and NK cells. He continues to strive on development of novel
genetic tools to realize iPS cell and gene therapies for intractable diseases.
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Andras Nagy is currently a Shawn Kimel Senior Scientist at the
Lunenfeld-Tanenbaum Research Institute, Sinai Health System,
Professor in the Department of Obstetrics & Gynaecology and
Institute of Medical Science at the University of Toronto and Professor
at the Australian Regenerative Medicine Institute in Monash
University, Melbourne. He holds a Tier I Canada Research Chair in
Stem Cells and Regeneration. He is a Fellow of the Royal Society of
Canada in the Life Sciences Division of the Academy of Science. Dr
Nagy is also a Foreign Member of the Hungarian Academy of
Science, an Honorary Professor at the Helsinki University, and a
Distinguished Professor at Honk Kong University.
Dr Nagy has made significant breakthroughs in developmental genetics, mouse and human
pluripotent stem cell biology (both embryonic and reprogramming-induced), disease
modelling and cell therapy approaches. His team created the first Canadian human
embryonic stem cell lines in early 2000. In 2009, they developed the first method allowing
the generation of iPS cell lines without any genetic change. Their approach allowed studying
the reprogramming process at multiple OMICS levels, almost at daily resolution from
differentiated cells to pluripotency. His current research has become even more translational
by addressing and coming up with solutions for two significant hurdles of cell therapies:
safety and allogeneic cell acceptance without the need for suppression of the immune
system. His research has been aiming to advance medicine with a focus to treat incurable
degenerative diseases, such as blindness, diabetes, arthritis, spinal cord injury, multiple
sclerosis, haemophilia, and hypoparathyroidism.
Clare Parish heads the Stem Cells & Neural Development
laboratory and the broader Neuroregeneration Division at the
Florey Institute of Neuroscience and Mental Health, the
University of Melbourne in Australia. She completed a Bachelor
of Biomedical Science and PhD at Monash before embarking
on a postdoctorate at the Karolinska Institute in Sweden. In
2007 she established her own group at the Florey. Prof Parish
has a broad research interest in repairing the injured brain,
placing a strong emphasis on understanding neural
development, with the idea that controlling stem cells and
repairing the injured brain will require recapitulation of many of these early events.
Consequently, there are a number of research themes running within the laboratory
including understanding early neuronal development, directed differentiation of pluripotent
stem cells, mechanisms underlying axonal plasticity, deployment of functionalised
biomaterial and improving cell transplantation for neural repair. Clare has been the
numerous national and international fellowships. She is currently funded by the National
Health and Research council, Australia, Australian Research Council, Medical Research
Future Fund Australia, Michael J Fox Foundation, Aligning Science Across Parkinson’s and
commercial partners. Clare has >100 peer-reviewed publications. She provides ongoing
service to science through a number of national and international committee, networks,
editorial boards and peer reviewing for granting agencies and journals.
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Craig van Horne, MD, PhD is a Professor of Neurosurgery at
University of Kentucky College of Medicine. Dr. van Horne became
Chairman of the Department of Neurosurgery in 2020.
Dr van Horne earned both his PhD in Pharmacology and his medical
degree from the University of Colorado School of Medicine in 1992. He
completed his residency training in 1998 from Brigham and Women’s
Hospital in Boston, MA.
Specialties: Movement disorders, neurosurgery

Sally Temple, PhD is the Scientific Director of the Neural Stem Cell
Institute in Rensselaer, New York, USA. Dr Temple leads a team of
researchers focused on using neural stem cells to develop therapies
for eye, brain, and spinal cord disorders. Using patient-derived induced
pluripotent stem cells (iPSCs), Dr Temple’s research group is building
cell culture models to study neurodegenerative diseases, such as agerelated macular degeneration (AMD) and tauopathies, to understand
disease mechanism and identify novel therapeutic strategies. This
work includes generating human iPSC-derived 3D organoids to model
neuropathology associated with frontotemporal dementia (FTD) and
progressive supranuclear palsy (PSP). Sally is past President of the
International Society for Stem Cell Research (ISSCR), and her work has been recognized
with several awards, including the Jacob Javits and R35 awards from the National Institutes
of Health, the MacArthur Fellowship, and the Ellison investigator award.
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PREVIOUS & FORTHCOMING INTR SYMPOSIA
DATES

VENUE

HOST

INTR1 1984

Lund, Sweden

Anders Björklund

INTR2 1986

Rochester NY, USA

John Sladek

INTR3 1989

Cambridge, UK

Stephen Dunnett

INTR4 1992

Washington DC, USA

William Freed

INTR5 1994

Paris, France

Marc Peschanski

INTR6 1997

San Diego CA, USA

Fred H Gage

INTR7 1999

Odense, Denmark

Jens Zimmer

INTR8 2002

Keystone CO, USA

Lotta Granholm

INTR9 2005

Taipei, Taiwan

Shinn-Zong Lin

INTR10 2008

Freiburg, Germany

Guido Nikkhah

INTR11 2010

Clearwater Beach FL, USA

Dan Peterson

INTR12 2013

Cardiff, Wales, UK

Emma Lane

INTR13 2015

Beijing, China

Wei-Ming Duan

INTR14 2017

Queensland, Australia

Lachlan Thompson

INTR15 2018

Clearwater Beach FL, USA

Mike Modo

INTR16 2021

Edinburgh, Scotland, UK

Tilo Kunath

INTR17 2024

Europe/Asia

INTR18 2027

USA
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PREVIOUS & FORTHCOMING NECTAR CONFERENCES
NECTAR

DATE

VENUE

1st

10th-11th

Le Vesinet, France
Milan, Italy
Sandbjerg, Denmark
Brussels, Belgium
Maastricht, Netherlands
Maastricht, Netherlands
Amsterdam, Netherlands
Brussels, Belgium
Amsterdam, Netherlands
Odense, Denmark
Hannover, Germany
Brussels, Belgium
Amsterdam, Netherlands
Amsterdam, Netherlands
Brussels, Belgium
Amsterdam, Netherlands
Freiburg, Germany
Lund, Sweden
Cardiff, Wales
Freiburg, Germany
Cambridge, England
Lund, Sweden
Cardiff, Wales
Galway, Ireland
Lund, Sweden
Cambridge, England
Dublin, Ireland
Paris, France
Cardiff, Wales
Zoom
Edinburgh, Scotland
Athens, Greece

NECTAR
2nd NECTAR
3rd NECTAR
4th NECTAR
5th NECTAR
6th NECTAR
7th NECTAR
8th NECTAR
9th NECTAR
10th NECTAR
11th NECTAR
12th NECTAR
13th NECTAR
14th NECTAR
15th NECTAR
16th NECTAR
17th NECTAR
18th NECTAR
19th NECTAR
20th NECTAR
21st NECTAR
22nd NECTAR
23rd NECTAR
24th NECTAR
25th NECTAR
26th NECTAR
27th NECTAR
28th NECTAR
29th NECTAR
30th NECTAR
31st NECTAR
32nd NECTAR

May, 1991
24th-26th January, 1992
20th-22nd November, 1992
27th-29th August, 1993
26th-28th October, 1994
26th-28th October, 1995
25th-27th October, 1996
3rd-5th October, 1997
4th-6th December, 1998
25th-26th August, 1999
15th-17th September, 2000
30th Nov – 2nd Dec, 2001
12th-14th December, 2002
6th-8th December, 2003
2nd-4th December, 2004
8th-10th December, 2005
30th Nov – 2nd Dec, 2006
6th-8th December, 2007
26th-28th November, 2009
25th-27th November, 2010
8th-9th December, 2011
29th-30th November, 2012
3rd-7th September, 2013
27th-28th November, 2014
9th-11th December, 2015
8th-9th December, 2016
6th-8th December, 2017
6th-7th December, 2018
28th-29th November, 2019
19th-20th November, 2020
8th-10th November, 2021
TBC
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