
The Science of  

Parkinson’s disease

Dr Simon Stott 





Today’s talk will provide an over-view regarding:

1. The biology of  Parkinson’s disease

2. The Parkinson’s related science we do in the 

Barker lab

3. Big topics in the wider Parkinson’s research 

community

4. How you can be involved (directly or indirectly)

Questions and answers



The biology of  Parkinson’s disease



Parkinson’s disease is the second 

most common neurodegenerative 

condition. 

It is characterised by a triad of  

motor features and associated 

non-motor issue. 

The appearance of  the motor 

features correlates with the loss 

of  dopamine neurons



Dopamine neurons in a Parkinsonian midbrain 

compared to a normal human midbrain (right)

Parkinson’s disease Healthy brain







But how are these dopamine-

producing cells being lost?



The cell loss observed in Parkinson’s disease is associated 

with the appearance of  small structures inside the cells, 

called ‘Lewy bodies’.

Lewy bodies contain a protein called alpha synuclein.









In addition to a better understanding of  how the 

condition develops, curing Parkinson’s disease 

requires three things:

1. A disease halting treatment

2. A neuro protective agent

3. A cell replacement approach



Research in the Barker lab

Divided into two parts:

1. Clinical research

2. Lab-based research



THE CLINICAL APPROACH: 

The CamPaIGN Study

Attempt to identify all 

new cases of  Parkinson’s 

in Cambridgeshire over a 

2 year period (from 2000)

Long-term clinical follow 

up to determine the 

course of  the condition.



Assess them and describe what we find…



...and compare the group based on differences

(including genetic differences)

GBA mutation



GOAL:

To conduct a small open label study in patients 

with early PD, replacing some of  the cells that have 

been lost.

THE CLINICAL APPROACH: 
Cell transplantation studies







To test the use of  chemicals in breath samples in 

determining different types of  Parkinson's disease

THE CLINICAL APPROACH: 
Breath analysis study



IN BRIEF:

Collect multiple breath samples and clinical data 

from approximately 200 PD patients (and 100 

age-matched controls) over the 3 year period of  

the study.

Assess blood, urine and post-mortem brain 

samples for any Volatile organic compounds 

(VOCs) found in the breath samples.

In vitro and in vivo screening of  neurotoxic ability 

of  PD specific VOCs





More results to come



Bridging the gap between the clinic 

and the lab



THE LAB APPROACH: 
Experimental Studies





Mice with Parkinson’s related genetic mutations





20x magnification

WT

mutant

PARK15 gene (Fbxo7)



What else is happening in the world of  

Parkinson’s research



Parkinson’s disease related research reports

Parkinson’s disease related clinical studies

Parkinson’s disease named by Charcot (1861)

First use of Levodopa (1960) 



• Repurposing of  clinically available drugs:

Exenatide (diabetes treatment)

Ambroxol (respiratory drug)

Nilotinib (cancer treatment)

Simvastatin (cholesterol drug)



• Gene therapy clinical trials

• Vaccines for Parkinson’s disease

• Inhaler version of  L-dopa

• Self  tracking efforts



Getting involved



1 hour out of 
8765 hours 
every year.



Monitoring 

yourself  

overtime



Spit into a jar and have your DNA anonymously 

sequenced to determine if  you have a genetic 

predisposition to Parkinson’s Disease.



Complementary & Alternative Medicine 

Care in Parkinson's Disease (CAM Care 

in PD)

http://bastyr.edu/research/studies/comple

mentary-alternative-medicine-care-

parkinsons-disease-cam-care-pd

Fox Insight Study is an online clinical 

study collecting patient-reported data 

about health-related experiences from 

volunteers with and without Parkinson’s.

https://foxinsight.michaeljfox.org/



Patient and Public Involvement (PPI)

‘Parkinson’s UK believes that involving people 

affected by Parkinson’s at every stage of  research 

produces studies that are high quality, relevant and 

meaningful to those living with the condition’



Getting involved – directly and indirectly:

We currently have 1800 participants on our 

books

If  you would like to be involved, please 

contact:

Miss Molly O’Reilly

Clinical Administrator

Email: mao36@cam.ac.uk





The PD Open day – 4th Novemeber 





Many thanks – Any questions?
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