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Introduction

Our project employs Machine Learning and Artificial Intelligence techniques to examine Molecular Dynamics simulations of the Amyloid-f8
peptide. We study the peptide under different conditions: in water (free Amyloid-B) and in the presence of small molecules that are suspected of
altering its conformational dynamics (Amyloid-B + small molecule). As the peptide is believed to be the hallmark of Alzheimer’s Disease, our
objective is ultimately to contribute toward a deeper understanding of the disease and its potential treatment.
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plays a crucial role in Alzheimer’s Disease onset
" Potential drugs may include small molecules preventing the

aggregation of Amyloid-f Toxicity
"  The fact that Amyloid-B is intrinsically disordered significantly

complicates its in silico modeling and analysis
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Artificial Intelligence shows excellent potential to facilitate the task
of analyzing the dynamics of intrinsically disordered proteins
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Simulation of Amyloid-B + small molecule

Markov State Models
" Describe dynamics on long timescales
Easier to interpret than raw simulations
" Allow comparison of free Amyloid-B vs.
Amyloid-B + small molecule systems

VAMPnet? Neural Network
" Trained end-to-end on the simulated data
B Estimates the Markov State Model
describing the protein dynamics

Molecular Dynamics Simulations

®  Rich source of information regarding
protein dynamics on short timescales
May be difficult to interpret

Preliminary results and future directions

The free Amyloid-p system is dominated

TICA space of free Amyloid-f3 by a highly populated disordered state.

TICA space of Amyloid-8 + small molecule
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; Next steps: :
| " Examine how Artificial Intelligence could :
. enhance the data generation step -
ST AR AR AR 2 " Apply the analysis pipeline to other POERRERNES AR . AR ,
proteins related to Alzheimer’s Disease
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