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ALZHEIMER’S	
  DISEASE	
  -­‐	
  DO	
  WE	
  NEED	
  TO	
  THINK	
  AGAIN?	
  

PATHOGENESIS	
  
Role	
  of	
  genes	
  and	
  gene-­‐environment	
  interac*ons	
  
Ae*ology	
  and	
  pathogenic	
  mechanism;	
  role	
  of	
  protein	
  misfolding	
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  in	
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  bias	
  –	
  anatomical	
  and	
  clinical	
  
Differen*al	
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Extent	
  of	
  redundancy	
  
In	
  vivo	
  pathology	
  	
  or	
  behavioural	
  symptoms	
  
«	
  Ineffectual	
  »	
  treatments	
  targe*ng	
  the	
  ACh	
  system	
  
Pre-­‐clinical	
  treatment	
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  CONVERTERS	
  



From	
  WW	
  Seeley	
  	
  et	
  al.,	
  Neuron	
  62,	
  42–52,	
  2009	
  

SYSTEM	
  DEPENDENT	
  DEGENERATIONS	
  



PRE-­‐SYMPTOMATIC	
  DIAGNOSIS	
  	
  -­‐	
  	
  	
  BRAIN	
  RESERVE	
  

HUNTINGTON’S	
  	
  

HUNTINGTON’S	
  DISEASE	
  
	
  
COMPENSATED	
  ATROPHY	
  



IMAGE	
  CLASSIFICATION	
  AND	
  DIAGNOSIS	
  -­‐	
  RADIOLOGY	
  	
  



LEVELS	
  OF	
  ANALYSES	
  

MOLECULAR	
  &	
  CELLULAR	
  LEVEL	
  
	
  
	
  
Genes	
  &	
  molecules	
  
	
  
Molecular	
  machines:	
  

•  Postsynap^c	
  density	
  
•  Spines	
  
•  Signaling	
  pathways	
  

Synap^c	
  func^on	
  and	
  modula^on	
  
	
  
Microcircuits	
  

•  Columns	
  
•  CPGs	
  
•  Striosomes	
  
•  Cerebellar	
  microzones	
  

	
  
Systems	
  

INTEGRATED	
  FUNCTIONS	
  	
  
	
  
	
  
Ac^on	
  &	
  Percep^on	
  

•  Perceptual	
  evalua^on	
  
•  Motor	
  representa^ons	
  
•  Control	
  machinery	
  
•  Motor	
  programs	
  

	
  
Learning	
  &	
  memory	
  

•  Storage	
  
•  Retrieval	
  

	
  
Emo^ons	
  

•  Interpre^ng	
  internal	
  s^muli	
  
•  Interpre^ng	
  external	
  s^muli	
  
	
  

Selec^ve	
  aben^on	
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COMPUTER	
  POWER	
  
	
  
DATABASE	
  TECHNOLOGY	
  
	
  
HUMAN	
  GENOME	
  PROJECT	
  
	
  
(HUMAN)	
  IMAGING	
  	
  
	
  
COMPLEXITY	
  MATHEMATICS	
  

NOVEL	
  ENABLING	
  TECHNOLOGIES	
  -­‐	
  A	
  PARADIGM	
  SHIFTING	
  TIPPING	
  POINT?	
  	
  



HIGH	
  LEVEL	
  GRAND	
  CHALLENGE	
  

A	
  PARADIGM	
  SHIFT:	
  
	
  

FROM	
  PHENOMENA	
  TO	
  BIOLOGY	
  	
  
IN	
  DEFINING	
  DISEASE	
  	
  

MEDICAL	
  INFORMATICS	
  



WHY	
  MEDICAL	
  INFORMATICS? 

Excessive	
  accumula^on	
  of	
  neuroscience	
  data	
  at	
  all	
  levels	
  of	
  analysis	
  
–  Difficult	
  to	
  integrate	
  and	
  fundamentally	
  understand	
  
–  Ehow	
  to	
  extend	
  comprehension	
  from	
  genes	
  to	
  cogni^on	
  and	
  
diseases	
  

	
  
Fragmenta^on	
  from	
  super-­‐specialisa^on	
  out	
  of	
  holis^c	
  context	
  

Many	
  dynamic,	
  non-­‐linear,	
  complex,	
  interac^ve	
  processes	
  
	
  
IT	
  developments	
  promise	
  efficient	
  neuroinforma^cs	
  contribu^on	
  
	
  
Neuroinforma^cs	
  needs	
  complementary	
  rigorous	
  experimenta^on	
  

DATABASES	
  –	
  MODELING	
  –	
  MATHEMATICAL	
  TOOLS	
  



DATA	
  INTEGRATION	
  
AND	
  
CAUSAL	
  ANALYSIS	
  
	
  
	
  

	
  DISEASE	
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THEN	
  
MEDICAL	
  PHENOMENOLOGY	
  
GENETIC	
  &	
  –OMIC	
  CHARACTERISATION	
  
DYSFUNCTIONAL	
  SYSTEM	
  IDENTIFICATION	
  
(POLY)PHARMACOLOGY	
  

MEDICAL	
  INFORMATICS	
  -­‐	
  THE	
  ROAD	
  MAP	
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HUMAN	
  BRAIN	
  PROJECT	
  

FEDERATE	
  INTEGRATE	
  AND	
  SIMULATE	
  CLINICAL	
  DATA	
  

THE	
  MEDICAL	
  INFORMATICS	
  FACILITY	
  
-­‐	
  to	
  define	
  brain	
  mechanisms	
  causing	
  brain	
  diseases	
  and	
  to	
  treat	
  them	
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