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Introduction: Residence time is important in drug discovery
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There is a weak correlation between GPCR kinetic and
equilibrium binding values

* Great levels of attrition in drug
discovery

* nM binders have great variability in
residence time

* In vivo efficacy GPCR ligands has
been proven to be linked to
residence time

* Notable reviews suggest that
residence time should be
optimized in hit to lead and lead
optimization phases of drug
discovery



GPCRs

e 7TM helical structure
* 35% of drugs target GPCRs

 Cardiac, neurological and
respiratory therapeutic
targets




Kinetic Database

* Scraped publications for 550
entries

* Mainly radioligand kinetic
binding assays
* Database contains:

e 2D chemical structure

* Kinetic binding data
(temperature corrected)

* Equilibrium binding data (Kp/K;)
* Clinical trials data
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Summary of ligand entries in database



Correlations in data s 1o 2
* No correlation between logP, TPSA, S .
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* The only two 2D properties that Receptor
have any sort of weak correlation E(I;Rz
are: molecular weight and number
of rings/aromatic rings
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X-ray and Cryo-EM structures

Insert GPCR in membrane and
add waters

Parameterise GPCR-
membrane system

Equilibrate GPCR-membrane
system (3ns)

Docking ligands (GOLD)

Generates and Scores
Conformers (RDKit)

SMILES strings (2D)
(~280 ligands)

Automation of generating properties from MD

Selecting best docking and
ligand PDB prep

Replace crystal structure
ligand poses

Ensemble of 10 replicas

Parametrisation of protein- Equilibration of protein-
membrane-ligand complex membrane-ligand complex (1 ns)

Addition of ligand to Production MD
GPCR (1.5 ns)

Parametrisation of Obtaining properties

ligands

Regressions and ML models

Automated Manual/semi-automated




COMBINE analysis overfits to training data
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Combination of molecular properties predicts RT

* Gradient boosting regressor MW
* 20% test data
e 100 random training/test split
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Model Results: Thes
MSE train 0.28
MSE test 0.47 L-HED
R? train 0.65 L_HBA
R2 test 0.38
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Next steps

* Adding more features:
e ECL2 flexibility
* Binding site flexibility

* Adding spare matrices of experiment data to see if this
improves prediction scores
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