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Model preparation Binding site identification

Hot spots identification de novo generation
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AlphaFold Optimizer
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Compound ID Structure Inhibition, % Predicted by 
initial model 

Predicted by 
refined model 

1 

 

94 + + 

2 

 

84 - + 

3 

 

93 + + 

4 

 

92 - + 

5 

 

86 + + 

6 

 

84 + + 

7 

 

100 + + 

8 

 

51 - + 

9 

 

54 + + 

10 

 

70 + + 

 

• Virtual screening was performed using both original and optimized Alphafold models

• Among 39 compounds tested, 10 hits were found

• All 10 hits were detected using optimized model while only 7 of them were detected using

original AlphaFold structure

AlphaFold Optimizer
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Model preparation Binding site identification

Hot spots identification de novo generation
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Graph-based approach
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SiteRadar Pipeline

Evteev S.A. et al. SiteRadar: Utilizing Graph Machine Learning for Precise Mapping of Protein-Ligand-Binding Sites. J. Chem. Inf. Model. 2023
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Case studies

Allosteric binding site

a - AA specific b - Geometric

Site for covalent ligand binding

Solvent-exposed binding site Protein-protein interaction

Evteev S.A. et al. SiteRadar: Utilizing Graph Machine Learning for Precise Mapping of Protein-Ligand-Binding Sites. J. Chem. Inf. Model. 2023
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in silico validation

0 – Nucleic acids
1 – Carbohydrates
2 – Heme

3 – Nucleotides / ATP
4 – Peptides
5 – Undefined

Evteev S.A. et al. SiteRadar: Utilizing Graph Machine Learning for Precise Mapping of Protein-Ligand-Binding Sites. J. Chem. Inf. Model. 2023
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Model preparation Binding site identification

Hot spots identification de novo generation
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SiteMap
Utilizes traditional docking, diffusion and positional filters
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Model preparation Binding site identification

Hot spots identification de novo generation
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NATURE-BASED GENERATOR (NBG)
Atom-wise Generation of Ligand Structures Complementary to Macromolecular Environment

8K X-Ray

training

●

DL-GNN

ligand complexes

●

3D Protein Structure

input

SiteRadar*

*Evteev SA, Ereshchenko AV, Ivanenkov YA. SiteRadar: Utilizing Graph Machine Learning for Precise Mapping of Protein–Ligand-Binding Sites. J. Chem. Inf. Model. 2023, 63, 4, 1124–1132

DL-GNN

13 atomic types prediction 

●

Grid annotation

●

●
●
●

● ●

3-atomic probe library

iterative structure
generation ●

●

FF-position 
optimization

DL NBG Score

Novel Ligand

3D-filtres

●

PREDICTORS

ADME/Tox

MCFs

Phys-Chem

SA-score

PK

BBB

●

●

●

●

●

● Pockets class prediction

● Druggability score

●

In silico
validation

NBG reproduced CDK2 inhibitor crystal

structure and showed correlation with

well-known Glide (Schrodinger) scoring

function

●

In vitro
validation

Target X inhibitors (Presude Lifesciences)

● Synthesis is ongoing

Kinase inhibitors (in-house program)

● Novel kinase with no ligand reported

● Hit-compound was developed with good selectivity
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Structure generation
Known crystals reproduction

Heat shock protein 90-α
PDB ID 5J82

Phosphatase SHP2

PDB ID 7JVM
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Structure generation
Design of new compounds

Target X (Presude Lifesciences)

● Hit compound with IC50 = 3μM was obtained

PARP1
PDB ID 4ZZZ

SARS Cov2 main protease
PDB ID 8UR9

JAK1
PDB ID 6ELR
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