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Searching for blue ocean of Alzheimer's disease drug discovery

Inhee Mook-Jung
Department of Biochemistry, Seoul National University College of Medicine, Seoul,
Korea

Alzheimer’s disease (AD) is an age-related neurodegenerative disorder. The
pathological hallmarks of AD are senile plaques and neurofibrillary tangles in the brain.
Major component of senile plaques is amyloid beta peptide (AB) which is derived from
amyloid precursor protein (APP). AB is generated through the sequential cleavage of
APP by B- and y-secretases. B-secretase excises the ectodomain of APP (B-APPs) to
leave a 99-amino acid long C-terminal fragment (APP-C99-CTF) in the membrane. y-
secretase then cleaves this membrane-tethered APP-CTF within the transmembrane
domain, so releasing AP peptides and APP-intracellular domain (AICD). Thus, - and y-
secretase are regarded to perform the key steps in the pathogenesis of AD and have
become important therapeutic targets in the prevention and treatment of AD.

Enormous efforts have been focused to develop the amyloid beta related drug for cure
of AD becuase AP is believed to be one of the major causes of AD. Since major
pharmaceutical companies in world wide base compete to develop new drug for AD, we
have to be careful to choose the drug target to success the tough race.

In the present talk, possible drug targets based on basic research results will be
discussed. These molecules should be a good target for development of new drug for
AD and be less competitive to have a good shape for world wide competition.
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Dementia & Alzheimer’s Disease
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Pathology in Alzheimer's Disease
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Pathways of APP processing by o, B and y-secretases

=

N[SP | Cysteine-rich | Acidic | KPI[ OX2 | [ ap | jc
TACE, ADAM 10, PC7 =~ - - g-secretase \ B-secretase w= = - - . BACE
1] L4
687 688 671 672
[ sAPPa ] [c83 ] | SAPPB ] [ces ]

l y-secretase y-secretase |

(p3} ] [Apad [ [Apaz] [ ]

{ Neurotoxic, fibrillogenic )

Schematic representation of PS1

N Cytosol ax8

Presenilin r
Lumen Nnan AR \

cwndj VAV & d e j
Nicastrin Pen-2

Figure 1. The Core of the y-secratase Complex
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Ablation of ERK 1/2 activity attenuated y-secretase activity
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ERK1/2 phosphorylated only nicastrin in y-secretase complex
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Drug Target for Alzheimer’ s Disease
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Drug Target for Alzheimer’ s Disease
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Concentration of A in the brainw

CSF/plasma

[AB] = K1/{K2+K3) x [APP]

RAGE : Receptor for advanced glycation endproducts
(AGEs)
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RAGE mediates amyloid-f peptide transport across the blood-
brain barrier and accumulation in brain

Nat Med. 2003 Jul;9(7):907-13.
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Investigation into natural competitors to AP in RAGE binding
: using the in vitro model of BBB

AB+/-
AB competitor candidates in RAGE binding
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primary endothelial cell
co-culture with primary astrocyte

brain endothelial cell monolayer permeability test of the
maintenance phase reference molecule
or drug candidates

(dextran-FITC or AB-FITC)

Establishment a high quality in vitroc BBB model in which experiments with physiological,

pharmacological and pathophysiclogical objectives can be reproducibly performed
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