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HD as a model disorder for identifying new treatments 

Loss of medium spiny neurons 

Normal HD 



Genetics of Huntington’s disease 

 

 

• Normal population 17-26 

• ≥40 - disease range  

• ≥ 36 ≤39 - reduced penetrance  

• ≥ 27 ≤35 - intermediate allele 

 

 

Healthy gene  10-26 repeats 

Mutant gene  > 37 repeats 

Toxic gain of function 



Targeted therapies – based on knowledge of 
specific underlying pathophysiology 
 
  
Non-targeted therapies – may be based on 
reasoning, but not necessarily specific to the 
disease 
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Shut down the mutant gene, 
leaving the other gene to  
function normally. 
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Targeted therapy: silencing the mutant allele 
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Preclinical Huntington Disease RNA Interference Therapy Studies in Rodent Models 

 



Challenges associated with gene knock-down 

Indiscriminate knock down of mutant and normal allele: 
• Evidence of tolerance to general lowering huntingtin 
• Allele-specific strategies 

 

Delivery: 
• Intracerebral 
• Repeated injections – development of indwelling delivery 

systems 
• Potential of delivery through transplantation of modified stem 

cells  
 

Long term side effects not determined 
 

  



Targeted therapy: Histone deacetylase (HDAC) inhibitors 
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Evidence that histone acetlylation important in HD 

In the test tube, the presence of Htt decreases histone 
acetlyation - effect is revered by HDAC inhibitors 
 
In animal models (fruit fly and mice) HDAC inhibitors reversed 
histone deacetylation and improved motor function and survival 
 
Many HDACs already approved for clinical use 
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Sienna Biotech trial 

The agent - SIRT1 inhibitor 

Sirt1 is a deacetylaser  

Inhibiting Sirt1 seems to modify acetylation of Htt 
causing it to be cleared more rapidly than the normal 
protein. 

Transgenic mice-  associated with reduced symptoms 
and  longer lifespan. 

 

Phase II trial - Awaiting results   



Targeted therapy: cell replacement 
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Does it work in animal models? 
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Repair-HD funded by the European 

Commission within its FP7 Programme 

Contract number HEALTH-F4-2013-

602245 

Repair-HD 

• EU funded series of work packages  

• 4 year program 

• Coordinated – Rosser and Dunnett 

• Partners in Cardiff, Manchester, Edinburgh, `, Milan 
and Münster 

 

To establish all the components necessary to take 
human pluripotent stem cell derived neuronal cells 
through to the point of ‘first-in-man’ clinical trial in 
Huntington’s disease (HD).   

 



EuroStemCell 

“Overall, the collective collaborative 

activities of the consortium are laying the 

groundwork for taking stem cell technology 

to the clinic - in the form of well 

characterised cell lines and a solid pre-

clinical skills and knowledge base.” 

Repair-HD funded by the European 

Commission within its FP7 Programme 

Contract number HEALTH-F4-2013-

602245 

Elena Catteneo 



Non-targeted therapy: Exercise 

Animal studies - 
environmental enrichment 
 
Retrospective study of 
lifestyle 
 
Aerobic exercise in PD 
and DAT 
 



www.activehd.co.uk 
 

http://www.activehd.co.uk/


Patient video – effect of rehabilitation in HD patients 



The importance of collaboration 

Network of clinicians and scientists 
 
Information sharing and collaboration 
 
Platform for clinical trials  
 
REGISTRY - web based longitudinal 
database and biobank 
 
Working groups 

EHDN: www.euro-hd.net 



Improved assessment tools 

Objective 
cognitive and 
behavioural 
testing 

Biomarkers 

Sarah  Tabrizi 

Discovery of the gene is the starting point 


