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Our Mission

The Parkinson’s Foundation                                  
makes life better for people with 
Parkinson’s disease by improving care 
and advancing research toward a cure. 
In everything we do, we build on the 
energy, experience and passion of our 
global Parkinson’s community.

We have everything you need to
live better with Parkinson’s.

Our Goals

Improve care for everyone       
with Parkinson’s

Advance research toward         
a cure

Empower and educate our   
global community

To help our global community 
live better with Parkinson’s,   

we pursue three goals::



Your Parkinson’s community across the globe 
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22 countries represented 
around the world today:

● United States of America
● Canada
● Germany
● United Kingdom
● France
● India
● Mexico
● Puerto Rico
● Italy
● Switzerland
● Austria

● Norway
● Mauritius
● Pakistan
● New Zealand
● Thailand
● Australia
● Spain
● Colombia
● Finland
● Israel
● Taiwan

Poll: Getting to Know You

What best describes your connection to 
Parkinson’s disease?

• Person with PD
• Spouse/Partner
• Parent has/had PD
• Other family
• Healthcare Professional

• Physician/Clinician
• Scientist/Researcher
• Nurse/Nurse Practitioner
• Other



Today’s Sponsors
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PD Health @ Home is presented by

whose generosity has made this programming possible. 

For Your Convenience

Recording 
Expert Briefings are recorded and archived on 
www.Parkinson.org/ExpertBriefings



Meet Your Expert

Roger Barker, BA, MBBS, MRCP, PhD

• Professor of Neurology
• University of Cambridge

GENE AND CELL THERAPIES FOR 
PARKINSON’S DISEASE

WHERE ARE WE IN ALL THIS?

Roger Barker
John van Geest Centre for Brain 

Repair,
Wellcome- MRC Cambridge Stem 

Cell Institute &
Department of Neurology

University of Cambridge, UK
rab46@cam.ac.uk



Disclosures
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• Roger Barker currently advises the following companies on gene and cell-based therapies for Parkinson’s 
disease: Aspen Neurosciences, Bayer, Transine Therapeutics Ltd and Novo Nordisk

• Roger Barker works with UCB on patient-related outcomes in early Parkinson’s disease and M J Fox 
Foundation on patient risk-benefits for advanced therapies

• Roger Barker receives funding from EU, NIHR, MRC, Wellcome, Rosetrees Trust, Cure Parkinsons, MJFox
Foundation  and Aligning Science Across Parkinson’s

• Roger Barker receives royalties from Wiley-Springer

NOVEL THERAPEUTIC STRATEGY

REDUCE  alpha syn

PRODUCTION

(?Beta agonists and ASOs)

STOP SPREAD

(Vaccines- AFFiRiS; Prothena; 

Biogen etc)

STOP CELL DEATH 

(Drug repurposing- GLP 1 

agonists; nitotinib; isradipine; 

nicotine; ambroxol)

STOP INFLAMMATION

(using well  established drugs..)

REPLACE LOST DOPAMINE 

with GENE THERAPIES

Oxford Biomedica/SioGene; 

Voyager/Prevail etc

BETTER DRUGS THAT 
TARGET DOPAMINE 

SYSTEM AND TREAT LIDs-
mGluR4 agonists etc

BETTER DBS SYSTEMS 
USING CLOSED LOOP 

FEEDBACK

RESCUE LOST DOPAMINE 

CELLS

GDNF; CDNF; NOVEL GFs

PREDISPOSED PERSON  [~90 genetic risk loci now identified]

ALPHA SYNUCLEIN
OVERPRODUCTION/TOXIC SPECIES

ALPHA SYNUCLEIN 
SPREAD

CELLULAR DYSFUNCTION

CELL DEATH across MANY NEURONAL 
POPULATIONS

INFLAMMATION

PATIENT PRESENTS 
WITH MOTOR PD

REPLACE LOST CELLS

(hPSC dopamine cells)



GENE THERAPIES FOR PARKINSON’S DISEASE

CEREGENE
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NEURTURIN/GDNF GENE THERAPIES FOR PARKINSON’S 

DISEASE- DOPAMINE REGROWTH

ALSO SIMILAR REULTS WITH GDNF INFUSIONS..SO WHERE NEXT

Time in years

[DA]

0 5 10 15

1 year PD 3 years PD 5 years PD 15 years PD

RECOMMEND that going forward GDNF is 
given in EARLY disease

and also need to optimize serotype of 
gene being used, volume and dose given 
to ensure coverage of target 
structure..but still activity in this field..
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needle tracks postcom putamen

• 15 Patients  with  3 different doses of ProSavin 
®
• 2  severe adverse event totally unrelated to 

Prosavin
• No dyskinesia in OFF states

• Nb exacerbations of uncontrolled 
dyskinesia in ON states

Palfi et al. Lancet 2014
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Summary of efficacy analyses

• Cohort 4 is the most promising cohort to date
• Reduced signal in Positron Emission Tomography (PET) scan

• DA production competes with the binding of the PET tracer
• The more DA produced by ProSavin®, the lower the PET signal

1. Unified Parkinson’s Disease Rating Scale (UPDRS) in patients’ “OFF” state (i.e. after withdrawal of PD medication)
2. Unified Parkinson’s Disease Rating Scale (UPDRS) in patients’ “ON” state (i.e. with medication and when PD symptoms are not present)
3. Positron Emission Tomography scan used to produce a detailed, three-dimensional picture inside the body

Cohort 1
(1x dose)

2
(2x dose)

3
(2x dose)

4
(5x dose)

Improvement in UPDRS Part III “OFF” score1 � � � �
Average reduction in L-DOPA equivalent therapy � � � �
Improvement in UPDRS Part III “ON” score2 � � � �
Reduction in PET3 signal (i.e. increase in dopamine provision) � � � �

Tyrosine Levodopa Dopamine

CH1

TH AADC

ProSavin ® - A Lenti-TH-AADC-CH1

PROSAVIN/OXB 102 GENE THERAPIES FOR PARKINSON’S DISEASE-

DOPAMINE REPLACEMENT



Cohort 1
2.6 x 106 TU*

600 µL total infusion volume

Cohort 3 
2.7 x 107 TU*

1800 µL total infusion 
volume 

Cohort 2
9.0 x 106 TU*

600 µL total infusion volume

12 Month data 
reported

*Target dose
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LED on to a new trial; SUNRISE-PD: Phase 1/2 Open-label, Single-

arm Dose Escalation Study 

Phase I safety trial of hAADC gene therapy for Parkinson’s disease

OVERALL dopamine gene therapies have 
been shown to hold promise but remain 
unproven at present and investment in 

them is poor at present.

Nat Comm 2021

Ann Neurol 2019
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A NEW APPROACH USING GCase GENE THERAPY
20202013

• Phase 1/2a, multicenter, open-label, ascending dose, first in-human study that will evaluate the 
safety of intracisternal LY3884961 administration in moderate GBA1 mutation PD patients. 

• Two dose level cohorts of LY3884961 are planned  with some immunosuppression
• The duration of the study is 5 years. 
• During the first year, patients will be evaluated for the effect of LY3884961 on safety, tolerability, 

immunogenicity, biomarkers, and clinical efficacy measures.
• Patients will continue to be followed for an additional 4 years to continue to monitor safety as well 

as selected biomarker and efficacy measures.

5-10% of people with “sporadic” 
Parkinson’s have a GBA 1 mutations;

Both those with and without GBA 
mutations are said to have low 

GCase activity



A NEW APPROACH USING PARKIN GENE THERAPY

THE RATIONALE FOR DOPAMINE CELL REPLACEMENT

REPLACE A9 
DOPAMINE 
NEURONS

THROUGH NEURAL 
TRANSPLANT

• IT WILL REMOVE PROBLEMS OF LONG 
TERM DRUG TREATMENT OF PD AS 
DOPAMINE WILL BE RELEASED 
SYNAPTICALLY IN STRIATUM

• IT WILL AVOID THE OFF TARGET EFFECTS 
OF DOPAMINERGIC DRUGS AS THERAPY 
IS TARGETED TO SITE OF DOPAMINE LOSS



CELL THERAPIES FOR PARKINSON’S DISEASE

REPLACE A9 
DOPAMINE 
NEURONS

THROUGH NEURAL 
TRANSPLANT

HUMAN FETAL DOPAMINE 
CELL THERAPIES

HUMAN STEM CELL 
DERIVED DOPAMINE 

CELL THERAPIES

EMBRYONIC 
STEM CELL 
SOURCES

INDUCED STEM CELL SOURCES

• BLUEROCK 
THERAPEUTICS/BAYER

H9 ES CELL LINE
• STEM-PD
RC17 ES CELL LINE
• NOVO NORDISK 

(TRANSCEND STUDY)
RC17 ES CELL LINE

ALLOGENEIC

ALLOGENEIC AUTOLOGOUS

• CIRA IN JAPAN
• ARIZONA STATE 

UNIVERISTY IN PKN 
PATIENTS

• ?FCDI IN CHICAGO

• ASPEN NEUROSCIENCE
• MGH/HMS
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LONG TERM CLINICAL BENEFITS

LONG TERM SURVIVAL

BUT NOT ALL 
STUDIES SHOWED 

THIS…

CELL BASED THERAPIES FOR PARKINSON’S DISEASE

THE STORY WITH FETAL VENTRAL MESENCEPHALIC TISSUE

RESULT
No  significant benefit at 1 year using 
global rating scale;
Graft induced dyskinesias (GIDs)  seen 
in 15% of patients

CELL BASED THERAPIES FOR PARKINSON’S DISEASE
THE NEGATIVE NIH STUDIES FETAL VENTRAL MESENCEPHALIC TISSUE

RESULT
No  significant benefit at 2 year using 
UPDRS defined off;
GIDs seen in 54% of patients



CELL BASED THERAPIES FOR PARKINSON’S DISEASE

A RECONCILIATION OF THE DATA

.. IDENTIFIED 4 KEY FACTORS LINKED TO BETTER PATIENT 
OUTCOMES
1. Younger/less advanced patients;
2. Better tissue prep and implantation;
3. Longer duration of immunosuppression
4. Longer follow up

2015

• 11/14 GRAFTED;
• 14 MATCHED and 

NOT GRAFTED but 
FOLLOWED WITH 
PET;

• 100+ FOLLOWED 
CLINICALLY;

2021

3 YEAR PRIMARY 
END POINT

(UPDRS OFF) ;
Many secondary end 

points

2018

ONE INCOMPLETE TRANSPLANT 
TRIAL

CONCLUSION:
NO MAJOR BENEFIT but

?DOSING
?DEVICE…

..and fundamentally…..

CELL BASED THERAPIES FOR PARKINSON’S DISEASE

THE TRANSEURO TRIAL



OPTIMAL GRAFTING PROCEDURE:
DELIVERY OF TISSUE USING 5-7 
TRACTS TO POST PUTAMEN;
“REHNCRONA” INSTRUMENT FOR 

GRAFTING.

2010

STANDARDISED TISSUE 
PREPARATION with a cell 
suspension made from AT LEAST 3 
VM per side

OPTIMISED PATIENT SELECTION
Patients <65 years old;
<10 years duration;
Cognitively normal;

Minimal or no LIDs;
From an observational cohort
of >100

2015

• 11/14 GRAFTED;
• 14 MATCHED and 

NOT GRAFTED but 
FOLLOWED WITH 
PET;

• 100+ FOLLOWED 
CLINICALLY;

2021

3 YEAR PRIMARY 
END POINT

(UPDRS OFF) ;
Many secondary end 

points

2018

LOGISTICALLY NOT 
VIABLE

ONE INCOMPLETE TRANSPLANT 
TRIAL

CELL BASED THERAPIES FOR PARKINSON’S DISEASE

THE TRANSEURO TRIAL
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2011-2012

BUT CAN WE MAKE MIDBRAIN DAn from hPSCs?

STUDER

BLUEROCK/BAYE

R

CiRA

ASU

ASPEN NEUROSCIENCE

MGH/HMS

STEM CELL BASED THERAPIES FOR PARKINSON’S DISEASE

20212020

2018



..and N=1 AUTOLOGOUS iPSC derived 
dopamine cells

ONLY PUBLISHED STEM CELL TRIAL IN PD

STUDER

BLUEROCK/BAYE

R

CiRA

ASU

ASPEN NEUROSCIENCE

MGH/HMS

STEM CELL BASED THERAPIES FOR PARKINSON’S DISEASE

20212020

2018STEM-PD and
NOVO NORDISK

2023



DOPAMINE CELL 
THERAPIES have 
shown proof of 

concept …stem cell 
derived dopamine 

cells now being 
trialled- results 

awaited

OUR STEM-PD TRIAL

In situ reprogramming of astrocytes to 
nigral dopaminergic neurogenesis is 

currently not that efficient… 

AND IN THE FUTURE- Direct reprogramming..



• A PITX3-eGFP iPSC line reveals patterns of 
mDA neuron growth from stem cell grafts

• mDA neurons in homotopic grafts target 
nuclei not well innervated by ectopic grafts

• Forebrain GDNF facilitates robust striatal 
innervation by homotopic mDA grafts

Combined therapies may prove very 
useful but bring with it some significant 

regulatory issues..

AND IN THE FUTURE- Combined therapies..

Make alpha synuclein KO 
stem cells to prevent disease 

spreading to transplant

Make cells less immunogenic 
by knocking out MHC…

WT KO Isogenic CTRL

T H

NUR
R1

T H

MAP
2

WT
KO

iso-
wt

WT + TNF/IFN KO + TNF/IFN

Gene editing could be done and may be useful 
but unclear whether it is really needed

AND IN THE FUTURE- Engineered cell products..



CONCLUSIONS

MUCH INTEREST IN DOING 
THIS USING DOPAMINE 
NEURONS MADE FROM 

STEM CELLS- TRIALS 
ONGOING

NO REAL INTEREST CURRENTLY 
IN THIS USING A GENE 
THERAPY APPROACH

but

STARTING TO BE INVESTIGATED WITH GENE THERAPIES

MAJOR AREA OF WORK WITH DRUGS AND SMALL 
MOLECULES

REPLACE LOST DOPAMINE RESCUE/REGROW 
DOPAMINE  SYSTEM

RESCUE DYING CELLS

SOME INTEREST WITH 
GDNF GENE THERAPY 

STILL ONGOING
and also PROTEIN 

INFUSIONS

ULTIMATELY COULD BRING THEM ALL TOGETHER

John Van Geest 
Centre for Brain 

Repair

This work has been supported by: 

MRC; Cure Parkinson’s Trust; 
Rosetrees Trust; NIHR;  Wellcome;  
and EU  FP7/H2020 programmes.

COLLABORATORS in this WORK:
CAMBRIDGE; Phil Buttery, Rob Morris, 
Amy Evans, Bronwen Harry, Emma 
Cutting, Ruwani Wijeeyikoon, Tagore 
Nakorchai, Danielle Daft, Shaline Fazel 
and STEM PD team

LUND; Malin Parmar; Agnete Kirkeby; 
Anders Bjorklund plus STEM-PD team

OTHERS; TRANSEURO; GFORCE-PD; 
NSCReconstruct; Stephane Palfi;  Tom 
Foltynie; Paola Piccini

The Barker/Williams-Gray 
Lab

STEM-PD



2023 Expert Briefings

Wednesday, March 8

Register at Parkinson.org/ExpertBriefings

Parkinson’s & Medications –
What’s New

Tanya Simuni, MD

Parkinson’s Disease & 
the Bladder 

Abhimanyu Mahajan, MD, MHS

A Balancing Act – Freezing and Fall 
Prevention in Parkinson’s

Colum MacKinnon, PhD

Wednesday, September 13

Wednesday, April 12

Wednesday, October 11 Wednesday, November 8

Wednesday, May 10

Do You See What I See? 
Hallucinations & Delusions in 

Parkinson’s
Megan E. Gomez, PhD

Parkinson’s & the Gut-Brain 
Connection

Carley Rusch, MS, RDN, LDN

Understanding Gene and Cell-
Based Therapies in Parkinson’s 

Roger Barker, MD



Resources and Support

Aware in Care
Parkinson.org/AwareInCare

PD Health @ Home
Parkinson.org/PDHealth

PD Library
Parkinson.org/PDLibrary

Resources and Support Continued

Podcast: Substantial Matters
Parkinson.org/Podcast

Professional Education
Parkinson.org/ProfessionalEducation

PD Generation
Parkinson.org/PDGeneration



We’re Here For You

Parkinson.org

1-800-4PD-INFO
Helpline@Parkinson.org

Before You Go…

Your feedback is important to us! 
Please complete the evaluation after the close of this webinar. 


