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Alzheimer’s disease Neuropathology
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Alzheimer’s Disease Microscopic Neuropathology
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Chair of Genomic Medicine
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Presenilin-1 (PSEN1) and 2 (PSEN2) Mutations
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Influence of APOE genotypes on Alzheimer’s disease-related phenotypes
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APOE Genotype Distribution

APOE Distribution in Hypertension, Diabetes and Dementia
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APOE Genotypes in CNS Disorders
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APOE-Related Cholesterol Levelsin Dementia
Plasma Choleserol Levels in Alzheimer's Disease
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APOE-Related Brain Atrophy
(Interventricular Distance)
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Coefficients: °
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APOE-Related Cholesterol Levels in

Alzheimer's Disease
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APOE-Related Cholesterol Levels in Alzheimer's disease
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Individual Response to Hypolipemic Treatment Therapeutic Response to Hypolipemic Treatment
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APOE-Related Cholesterol Response to Hypolipemic Treatment
Alzheimer's Disease
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APOE-Related Cholesterol Response to Atorvastatin + LipoEsar

in patients with Alzheimer’s disease
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Tetragenic (CYP2D6-CYP2C19-CYP2C9-CYP3A4/5) Haplotypes

25
Tetragenic Cluster
204 | CYP2D6
CYP2C19
CYP2C9
s P CYP3A4/5
> N=2353
&
S 10 -
5
(@
o
LL
5 -
0 4 [ HJLNLJLUHILLJM

O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Haplotypes

EuroEspes Biomedical Research Center -

Institute for CNS Disorders and Genomic Medicine




Cholesterol (mg/dL)

500

400 -

300 A

200 A

100 A

CYP Haplotype-Related Blood Total Cholesterol Levels

,||H|l||||'lll |

r \ﬂl.

O 10 20 30 40 50 60 70 80 90

Haplotypes

w

100 110 120 130 140 150 160

EuroEspes Biomedical Research Center
Institute for CNS Disorders and Genomic Medicine



Frequent CYP Haplotypes (>1%) in the Spanish population

25

20 A

15 A

10 ~

Frequency (%)

Haplotype Genotype Frequency (%)

H17 1/1-1/17-1/1-3/3 1,1

H73 1/4-1/2-1/2-3/3 1,1 —
H127 4/4-1/1-1/1-3/3 1,1

H54 1/4-1/1-1/1-1/3 1,27

H25 1/1-1/2-1/1-1/3 1,66

H6 1/1-1/1-1/2-1/3 1,78

H59 1/4-1/1-1/3-3/3 1,83

H27 1/1-1/2-1/2-3/3 1,87

H38 1xN/1-1/1-1/1-3/3 2,46

H9 1/1-1/1-1/3-3/3 3,57

H2 1/1-1/1-1/1-1/3 3,74

H72 1/4-1/2-1/1-3/3 3,82

H58 1/4-1/1-1/2-3/3 3,99

H4 1/1-1/1-1/2-3/3 8,07

H26 1/1-1/2-1/1-3/3 8,07

H55 1/4-1/1-1/1-1/3 8,41

H3 1/1-1/1-1/1-3/3 ZZ—J

—

H17H73H127H54 H25 H6 H59H27H38 H9 H2 H72H58 H4 H26 H55 H3

Haplotypes
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APOE Pharmacogenomics

APOE-Related Therapeutic Response to a Multifactorial

Treatment in patients with Alzheimer’'s Disease
5 MMSE Score

= APOE-2/3 == APOE-3/3 == APOE-3/4 == APOE-4/4 waTotal

Y’

| 23 APOE23 | APOE33 | APOE34 | APOE44 Total

Minitmum value 219 231 19,55 1826 22,13 :
) || Maximumvalue | 23,3 2379 0,37 2156 22,78 =
Average 2,53 2339 20,86 19,8 22,55 ¢
Standard
Y F Seanc o 065 0,22 089 12 0,2
Correlation
et 052 0,37 024 084 018 ———
R.squared 027 0,14 005 0,72 003
20 | acoemdem 23,23 2321 21,31 2189 22,63
b Coefficient 02 0,05 012 0,59 002 &
N 52 379 138 % 595 4
19 | Females 30 220 83 18 351
Males 22 159 55 8 244
Age 64.36:11,47 | 6555:1060 | 6863:987 | 65,88:9,26 | 66,23+10,58 '
18 | | |

Treatment Period

EuroEspes Biomedical Research Center
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CYP2D6-Related Therapeutic Response in Alzheimer's Disease

Cognitive Performance in Extensive (EM), Intermediate (IM),
Poor (PM) and Ultra-rapid Metabolizers (UM)

35

MMSE Score mSD
30
20

15

10 . :
Extensive Intermediate

Metabolizers Metabolizers

EM-0/[EM-1/EM-3|EM-6 EM-9EM-12 IM-0 | IM-1 | IM-3 | IM-6 | IM-9 |IM-12|PM-0|PM-1|PM-3|PM-6|PM-9PM-12UM-0|UM-1|UM-3|UM-6 lUM-9 UM-12
SD| 9,02| 7,46| 6,99| 5,17| 8,09| 5,81|6,28 | 5,58, 6,2 6,48 |6,39 | 5,07| 6,72| 6,52| 6,11| 5,39| 5,52| 5,86| 6,76| 5,67| 4,62| 5,68| 4,99| 7,75
X121,58|21,57|21,53|21,54|22,66|23,78 | 21,4 (21,67 22,2 | 22,1 | 22,5 (22,71|20,74|20,65|20,24 19,04 |18,57|18,07 |22,65 23,02 |22,49|21,73|21,34 |21,28

- EuroEspes Biomedical Research Center
Cacabe|OS et al (2007) p Institute for CNS Disorders and Genomic Medicine




Interaction of CYP2D6 and APOE in the Pharmacogenetics of Alzheimer's Disease

Influence of APOE Genotypes on CYP2D6-Related Extensive (EM), Intermediate (IM) and Poor Metabolizers (PM)
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APOE-TOMMA40 Region

1. Structural features of the APOE-TOMMA40 region
2. APOE-related response to treatment
3. TOMMA40-related response to treatment

4. APOE-TOMMA40-related influence on therapeutic outcome
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l APOE-TOMMA40 Haplotype-Related Pharmacogenetics
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Therapeutic response to a multifactorial
treatment in patients with Alzheimer's disease
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Therapeutic response to a multifactorial
treatment in females with Alzheimer's disease
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APOE-Related Response
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TOMMA40-Related Response
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MMSE Score

| Tomm40 poly T variants-related therapeutic
response to a multifactorial therapy
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Conclusions

» A multifactorial treatment seems to be useful for
patients with dementia in approximately 50% of the
cases, stabilizing or improving cognitive deterioration
for a transient period of time (<12 months).

» APOE-4 carriers are the worst responders and APOE-3
carriers are the best responders to conventlonal
treatments.

» TOMMA4O0 poly.T-S/S carr|ers.are the best responders
VL/VL and S/VL carriers are intermediate responders,
and L/L carriers are the worst responders to
treatment. ,,
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Conclusions

» Patients harboring a large (L) number of poly T repeats in
intron 6 of the TOMMA40 gene in haplotypes associated
with APOE-4 are the worst responders to treatment.

» Patients with short (S) TOMM40 poly T variants (S/S
genotype) and to a lesser extent S/VL and VL/VL carriers,
in haplotypes with APOE-3 are the best responders to
treatment: / ~

»In 100% of the cases, the L/L genotype is excluswely
associated with the APOE- 4/4 genotyﬂ’e and this
haplotype (4/4-L/L) is probably responsible for.an early
onset of the disease, a faster cognitic_ve decline, anda
poor response to different treatments.
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