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» Verbal fluency test

» Used In the testing for cognitive dysfunction in
patients

» Normal > 37 ; 37 = monitoring ; <34 = extended
examination ; <30 = pathological



PAQUID study, 14 year follow-up

Differences
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D’apres Amieva et al, Annals of Neurology, 2008
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To diagnose as early as possible

¢ Neuropsychological examination

= |saac Set test
= 5 word recall

+ Biology = A} peptide, Tau protin, P-Tau
= CSF
= Blood



Biomarker Evolutions
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—— Amyloid-fi accumulation (CSF/PET) : ;
—— Synaptic dysfunction (FDG-PET/MRI) , \
—— Tau-mediated neuronal injury (CSF) : :
= Brain structure (volumetric MRI) |

= Cognition
= Clinical function

Preclinical ' MCI Dementia
=

Clinical Disease Stage
D’apres Sperling et al, Alzheimer & Dementia , 2011




Rare familial forms and a heritability
over 60%

[ Sporadic [ Inherited



Hereditary forms

¢ Autosomal dominant transmission
¢ Less tha 2% of all the cases
¢ Mainly early age-at-onset (before 65 y)

¢ Several major genes identified
= Amyloid Protein Precursor (APP)
= Presenilin 1 (PS1)
= Presenilin 2 (PS2)



Sporadic forms

¢ Complex heredity
¢ 98% of all cases
¢ Mainly late age-at-onset (after 65 y)

¢ Until 2009 only one gene identified
= Apolipoprotein E



From cardiovascular diseases to dementia
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| | APOE2 /| APOE3/APOE4
€4 risk factor €4 risk factor
g2 protective factor g2 protective factor

Luc et al., Arteriosclerosis, 1994 Brousseau et al., Neurology, 1994



el Apolipoprotein E

Cys Cys
APQe2 apoE2
Cys Arg
APQe3 apoE3
Arg  Arg
APCe4 apoE4
112 158

6 possible genotypes

€4 is a risk factor for late onset AD

€2 is a protective factor for late onset AD
Replicated in almost all populations

APOE
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From 1991 to 2009

O APP 0,2%
m PS1 0,6%
m PS2 0,2%

O APOE 18%
O Unknown

Still 81% to characterize



Genome Wide Association Studies

BREAKTHROUGH OF THE YEAR

Human Genetic
\ariation Iy

Equipped with faster, cheaper technologies for sequencing
DNA and assessing variation in genomes on scales ranging
from one to millions of bases, researchers are finding out
how truly different we are from one another

THE UNVEILING OF THE HUMAN GENOME ALMOST 7 YEARS AGD
cast the first faint light on our complete genetic makeup. Sincethen, each
new genome sequenced and each new individual studied has illuminated
our genomic landscape in ever more detail. In 2007, researchers came to
appreciate the extent to which our genomes differ from person W person ( g E ) (“_EICI':I':‘
and the implicatons of this variation for deciphenng the genetcs of com- Delation Copy number yariation

plex diseases and personal traits,

Less than a year ago, the big news was triangulating variation . ,
% : g L What makes us unique. Changesin
between us and our primate cousing to get a better handle on genetic
) lons dhe okt et et e ] N , the number and order of genes (A-D)
changes along l..'.‘Li.-u!LLur!n&r_',-' tree that [0 NUTTANS. NOW, 'iH." Ve add variety to the human genome, Roferanicn
moved from asking what in our DNA makes us human to striving to
know what inmy DNA makes me me.

Inversion Insartion




Experience from other major
multifactorial diseases

Methodological Issues to Solve

¢ Modest effects
+ Statistical power
¢ Heterogeneity
¢ Replication

Increase sample sizes = collaboration

Alzheimer ﬁ

PLAN 2008 »2012



Genome Wide Association Study
European Alzheimer’s Disease
Initiative (EADI)

.. Lille
Rouen ‘
Exploratory study : GWAS Paris
with populations from French origin DUO
Bordeaux

Montpelller\/
‘ o
T

Follow-up study : replication in independent samples from
European origin



Manhattan plot EADI

APOE

- 10gy4 (P)

D’aprés Lambert et al, Nature Genetics , 2009
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Measure 30 High Throughput Genomics

Objective : to find new treatment clues for Alzheimer’s disease by hunting for
genes and genetic susceptibility for the occurrence of the disease in ageing
populations

Ny s o

1994 2009 2010 2011 2012

1 gene +3 genes +2 genes +5 genes

i?gf An acceleration of major discovery, with 10 new

Alzheimer | genes identified




Genetic background of AD

12th December 2011

> Rare autosomal dominant forms

= APP
= PS1
" PS2

» Sporadic forms

= APOE = ABCA7
= CLU = MS4A6A/MS4A4E
* CR1 * EPHAL
* PICALM = CD2AP

= BIN1 = CD33
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Odd Ratios for dementia



APOE genotype and treatments

512024
0.3 D 100
0
-0.3
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MMSE £, carriers €, Non carriers
(m % sem)

p<0.0007 NS

D’apres Richard et al. Lancet 1997; 349: 539



@ | ABproduction
O | AP aggregation
O 1 A clearance (immunotherapy)

@ | tau aggregation or phosphorylation
@ Cholinergicdrugs
Q© Others

Preclinical

ACl-2
O * . Phenylthiazolylhydrazide

OAnti—AB antibodies Phase 1 ‘ Rhodanines

.Minocycline

Phase 2
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Personalized Medicine and Alzheimer’s
Disease

¢ A need for such a complex disease whose latency period
may last severeral years

¢ Tools allowing to identified disease at earlier stages

= Neuropsychology
= Genomics

= |[maging

= CSF biomarkers
= Blood biomarkers

¢ Major ethical questions due to the lack of treatments
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