| KT@ S Predicting peptides permeability of complex peptides

Selma Bengaouer’, Julian Streit’, Eleonora Serra?, Massina Abderrahmane’, Brice Hoffmann', Nicolas Devaux', Maud Jusot’

1. Iktos SAS, Paris, France ; 2. Istituto Italiano di Tecnologia, Genoa, ltalia

“* Predicting peptide properties using machine learning methods has gained interest in recent years, including permeability.

% Existing predictive approaches have shown interesting performance, but also limitations (restricted to natural amino acids).
% To address these challenges, new representations of peptides have been developed including multiple peptide fingerprints.
 Additionally, the incorporation of 3D descriptors related to flexibility through enhanced sampling methods is being explored.

o o o o o
Peptides as therapeutic drugs Peptides diversity
uttenthaler et al., Nature reviews Drug discovery 20.4 (2021): 309-325. Rezai et al. JACS 128.8 (2006): 2510-2511. R o o o
Muttenthaler et at., Nat pudseyssmRSS ) Gre e How to create a versatile technology able to handle this diversity ? X .
Biologics gz -~y o - ::%} Ho , w Lo
trili.fm e : {'?i - !\J g ?é? N - CYCllc N N H \
“ | Small- e O§( N’H-; f,!‘?:g H'N{H Z:Q, @ -O¥ N — Multi Chain w g0
e NIV SRR RILP o
e mem e O H i’? - r\;_)/ s ,, N-acetylaspartylglutamate \ \ (11 ami id Cydlo sporin hibitor drug)
Advantages Drawbacks %i o~ " " . @ / Very small \ (2 amino acids - antiallergic) ‘%\ " (‘\,; amino acias - calcineurin inhibitor drug
High affinity Degradation / Stability 4 ; s (1-2 AA) q § @
High specificity Permeability membrane X/V /\f (
Low toxicity Flexibility Open Closed Open B <«
Diverse applications Synthesis can be challenging confofmation conformation confofmation (fzrvca/&‘) v /C/\
. .. . . . .. . Cilengitide
% Peptides are promising therapeutics drugs for undruggable target like protein-protein interaction. o (5 amino acids - anticancer drug)
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Peptide representation Molecular Dynamics pipeline challenges

Iktos technology is versatile and handles the diversity of peptide drugs with different length, % The creation of an automated Molecular Dynamics (MD) pipeline handling the diversity of
shape and include natural and modified residues. Linear peptide graph peptides present multiple challenges to address with among them:
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o K : On-going work & next steps
Predictive models 2D descriptors & peptides fingerprints:

% Our predictive models have been used in generative pipeline to help peptide design.
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% On activity prediction, peptide fingerprints outperform baseline and generalize better. investigation.
< On permeability prediction, performance on random split gives the peptide fingerprints equivalent | & Once the PBMETAD pipeline will be automatized, we would be able to apply it on the permeability

to the Morgan fingerprint. However, Morgan fingerprint performs very poorly on stratified single dataset to compute 3D descriptors from the trajectories.

linkage split while the pharmacophore graph shows the best performance. . . < Global and local 3D descriptors will be explored and evaluate for permeability prediction.
% Performance of the models really depends on the dataset and the split used, showing how

challenging the prediction on peptides is. COntaCt

% Only 2D descriptors have been used as 3D pipeline is currently under construction.
% Peptide fingerprint interpretability is more representative for peptides than Morgan fingerprint to
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understand important amino-acid sequence patterns for target activity.




