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ABSTRACT IMPROVED ADME MODEL PERFORMANCE

This study addresses the critical need for improved physicochemical descriptors and
predictive models tailored to beyond Rule of Five (bRo5) compounds, including
PROTACs and cyclic peptides. By integrating experimental parameters such as
EPSA!, ChromLogD?, and ChamelogK3? with computationally derived features of
molecular chameleonicity, we aim to establish new structure—property
relationships that better capture the dynamic polarity and conformational
adaptability of these complex molecules. The resulting models are designed to
enhance the prediction of key in vitro ADME and in vivo pharmacokinetic (PK)

New regression models including bRo5 data were trained for thermodynamic water
solubility, in vitro permeability (PAMPA, MDCK1, MDCK-LE, MDCK-MDR1, Caco-2,
and effective permeability in human jejunum (S+Peff) —a model that scales various
datasets to human jejunal perfusion experiments from Lennernas et al$, and in five
species (human, monkey, dog, rat, mouse) liver microsome and hepatocyte intrinsic
clearance, blood-to-plasma ratio, and fractions unbound in plasma, microsomes
and hepatocytes. Models were either ensembles of neural networks or XGBoost.
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engagement, yet their large size, flexibility, and polarity challenge conventional
ADME and PK assumptions.
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NEW DESCRIPTORS AND bRo5 MODELS

* High-quality descriptors are critical for accurate ML models, often outweighing R | & R
the choice of algorithm, as demonstrated in a recent J&J paper using ADMET TR Myt e e R R T
Predictor descriptors>. To better capture chameleonic behavior, new descriptors
capturing macrocyclic structure and long-range intramolecular hydrogen
bonding were developed and incorporated into updated and new models. SUMMARY
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 These descriptors were used to train models that can quickly detect PROTACs and

evclic peptides with > 99% sensitivity and specificity, as well as models that Expanding the descriptor space and retraining models with explicit inclusion of

bRo5 chemistry leads to substantial improvements in ADME and PK predictions

predict EPSA, ChromLogD, and ChamelLogK. _ _ , , _
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