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Spinocerebellar Ataxia with Axonal 
Neuropathy-1 (SCAN1)

cerebellar degeneration

pathology largely restricted to nervous system (no predisposition to cancer) 

spinocerebellar ataxia 

variable onset (~15 yrs)

SCAN1 AOA1 Normal 
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El-Khamisy et al., Nature 2005

TDP1 TDP2

Ledesma & El-Khamisy et al. 
          Nature 2009

Ahel & El-Khamisy et al., Nature 2007 
El-Khamisy, EMBO Mol Med  2011
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PDBs arising from TDP2 defect also cause 
neurodegeration
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Absence of  TDP2 activity in Irish and Egyptian patients 
harbouring homozyous truncation mutations in TDP2
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Do PDBs arising from TDP2 defect also 
cause neurodegeration ?

 > 5 0 o f t h e 
deregulated genes 
a r e a s s o c i a t e d 
with neurological 
disease in humans



Gómez-Herreros, …..El-Khamisy, Nature Gent 2014



Does defective PDB repair (in the nervous system) 
trigger hallmarks of  Ageing (systemically) ?

Ageing 
Somatic 

maintenance 

Growth 

GH#/#IGF'1#

Caroll, Chiang …..El-Khamisy, Hum Mol Gent 2015
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Ashour, Atteya, and El-Khamisy, Nature Rev Cancer 2015



Damage  the  genome  

Chemotherapy  and  
radiotherapy  



Synthetic Lethality

“The exploitation of genetic defects essential for 
tumour cell survival by combining the defect in an 
affected pathway with a pharmacologically induced 
defect in a compensatory pathway” 



Pearl	  et	  al.,	  Nature	  Rev	  Cancer.	  March	  2015,	  doi:10.1038/nrc3891

DDR	  Cancer	  Signatures



Pearl	  et	  al.,	  Nature	  Rev	  Cancer.	  March	  2015,	  doi:10.1038/nrc3891

DDR	  Cancer	  Signatures

Copy	  Number	  variations	  (CNVs)
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Success in Personalised Therapy 
Synthetic Lethality
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BRCA2-/-  sensitive to PARP inhibitors

BRCA2+/- insensitive to PARP inhibitors

In	  clinical	  use….
Highly	  specific	  

No	  need	  for	  other	  DNA	  damaging	  agents	  
PARP	  knockout	  mice	  are	  healthy	  

Olaparib	  (AZD-‐2281)	  has	  been	  
approved	  by	  the	  FDA	  in	  Dec	  2014



The	  Road	  Ahead	  >>>>	  The	  Future	  for	  S.L.

Pearl	  et	  al.,	  Nature	  Rev	  Cancer.	  March	  2015,	  doi:10.1038/nrc3891
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