
The Protein-Ligand Interactions Dataset and Evaluation Resource
Janani Durairaj*1,2 , Yusuf Adeshina*3, Zhonglin Cao4, Xuejin Zhang3, Vladas Oleinikovas3, Thomas Duignan3, Zachary McClure4,  Xavier Robin1,2,  Emanuele Rossi3,  Guoqing Zhou4, Srimukh Veccham4, Clemens Isert3,  

Yuxing Peng4, Prabindh Sundareson4, Mehmet Akdel3, Gabriele Corso5,  Hannes Stärk5, Zachary Carpenter3, Michael Bronstein3,6, Emine Kucukbenli4, Torsten Schwede1,2, Luca Naef3

1Biozentrum University of Basel; 2SIB Swiss Institute of Bioinformatics; 3VantAI, 4NVIDIA, 5MIT CSAIL, 6Oxford University  
 

,

The effectiveness of protein-ligand complex prediction methods depends largely on the quality of the training and evaluation dataset

To create a high quality and reliable dataset, one needs to consider:
• Training set size and diversity to learn the underlying patterns instead of simple memorization
• Low information leakage between train and test to assess generalization and avoid overfitting
• Test set quality to avoid comparing prediction results to unreliable ground truth
• Test set diversity to showcase performance across a range of complex types and use-cases
• Realistic inference scenarios to move beyond “re-docking”

Re-training Results 

Ongoing Developments
• Measured and predicted binding affinities
• Cryptic pockets and promiscuous ligands
• Data augmentation strategies
• Leaderboard across tasks and use-cases
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Sequence and structure similarity at
protein, pocket, ligand and interaction levels 
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Chain and pocket aggregation
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• Sequence identity and similarity
• LDDT
• Shared PLI
• Coverage

mmseqs & foldseek similarity
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Apo/Predicted structure linking

• Crystal structure quality
• Few neighbors (< M)

• In matched molecular series

• Remove all systems in the same cluster 
as test representatives

• Remove all systems with neighborhood 
radius (r) as defined by graph G

Partition the remaining set into train and 
validation sets based on components of G

PDB/CIF/SDF structure files

• Linked to apo structures
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