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: ~ INTRODUCTION

Alzheimer’s disease (AD) is the most widespread form of senile dementia worldwide and represents the leading socioeconomic problem in healthcare. The onset and
the progression of this neurodegenerative disease is associated with the aggregation of the amyloid-B peptide (AB) through a fibrillization process.

Hence, an attractive therapeutic strategy against this disorder is the development of molecules able to interfere at specific steps of this fibrillization pathway?, i.e.
able to inhibit the formation of the soluble toxic oligomeric AB aggregates.

To identify such promising therapeutic molecules, experimental methods are required in vitro to precisely follow and characterize the state (monomer/oligomers
/fibrils) and the conformation of AB peptide during its fibrillization process. In the same time, these methods must be simple enough to remain compatible with the
High Throughput Screening (HTS) of hew compounds with potential interest in AD treatment.

In the present study, we propose to combine experimental methods to allow a multiparameter characterization of potential modulators of AB,_,, fibrillization.

These kinetic studies are carried out in presence of liposomes as biomimetic neuronal membranes. Indeed, it has been established that lipids of the neuronal
\membrane are an important factor in the cascade of events that leads to the formation of the amyloid fibers. y
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In parallel, considering that the fibers formed by AB are mainly organized into B-
sheets, assays were correlated with the secondary structure analysis of the peptide
using ATR-FTIR spectroscopy.?
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thanks to ThT monitoring, which is a simple and effective method that is
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Using a reference (peptide alone), it will be possible to make relative comparisons

and to study possible effects of the molecules of interest on the peptide However, experiments will be performed on variants of AB,_,,* to confirm our
structuration. ’ '

\ / Gsults and support our conclusions. /
~ Molecule/membrane interactions ~

In order to take into account the role of the membrane in the peptide aggregation Only one of the compounds demonstrated interaction with the liposome

but also because the molecules tested will be potential drug candidates, it is membranes.

essential to study the interactions between the molecules and the membranes. These results were correlated with toxicity studies where adapalene is also
the only compound to have exerted a membrane destabilization.

First, using a complex model of liposomes (SPC/CHOL/PG_60:20:20) to mimic neuronal In order to study the toxicity, we once again used liposomes using the

membranes, we have transposed a methodology of the scientific literature® to study of liposome leakage assay’ method.

interactions between modulators of AB,_,, aggregation and membranes.
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: | CONCLUSION | \

From results obtained to date, it appears that the tested modulators present a range of effects that can affect defined stages of the aggregation of the AB, ,, peptide.
Conformational studies with ATR-FTIR spectroscopy will give us the possibility to analyse if any molecules have a effect on the secondary structure. Especially, on anti-
parallel B-sheets structure that characterize the presence of toxic oligomeric species?.

In the long term the results will make it possible to characterize the kinetic effects of the reference molecules and may be applied to original molecules synthesized at
the CERMN.

This study highlights also some advantages of the use of liposomes to characterize and discriminate newly AB aggregation modulators synthetized by chemists and could
even be expanded to other amyloid diseases.
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