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Introduction

Chemical Libraries

Hit Rate: 0.05%-0.5%

High Throughput Screening (HTS) Deep Learning Models

Virtual Libraries

Number of Molecules: 103-106 
e.g., 109 Virtual Molecules on the REAL 

database in Enamine Ltd.

Training

Evaluating  

Predicted Actives

Number of Molecules: 500-1000



Current Issues

Data

Evaluation

1. Inconsistent Representations

e.g. from MoleculeNet’s BBBP dataset

2. Noisy Data Labels

1. Variation in Featurization

Cl
Chlorine

e.g. 

2. Variation in 3D Conformations

e.g. See more issues listed in our paper



Data Splits 
Robust

WelQrate-Evaluation Framework
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Datasets 
High Quality

Evaluation Metrics 
Realistic



WelQrate Data Curation

Actives

Inactives

Primary Screen

Confirmed Actives
BioAssay 1
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…

BioAssay 2 BioAssay 3

BioAssay 1

……
BioAssay 2

…
BioAssay 3

Multiple filters (e.g., duplicate) are in the curation pipeline as well

…

… …

…

…
Confirmed Actives



Data Format

Standard Formats

SMILES
InChI

Additional Formats

SDF Pre-generated 3D Conformations

2D Graph

3D Graph

Pre-generated Node and Edge Features

We encourage the researchers to innovate on featurization and generate conformations.

Pre-generated Node and Edge Features

Pre-generated 3D Conformations



WelQrate Dataset Collection Statistics

* Indicates additional experimental measurements are available. 

Features of the Dataset Collection
• Diverse important therapeutic target classes
• Large number of molecules
• High quality label
• Realistic label imbalance



Evaluation Metrics

More metrics with real-world considerations are encouraged
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…

Top-Ranked 
Predictions

0.95

0.93

0.91

0.03

0.02

0.01

logAUC[0.001, 0.1]
Logarithmic Receiver-Operating-Characteristic Area Under the 

Curve with the False Positive Rate in the Range [0.001, 0.1]

BEDROC
Boltzmann-Enhanced Discrimination of Receiver Operating Characteristic 

EF100
Enrichment Factor with Cutoff 100

DCG100

Discounted Cumulative Gain with Cutoff 100 

*See paper supplement for the details of the metrics



Data Split

Training

… …

Validation Test

…

Scaffold 
Split Scheme

Training

… …

Validation Test

…

Random 
Split Scheme

Each Scheme Provides Five Different Splits Per Dataset 
The Reported Performance Should Be Averaged From the Five Splits 

to Ensure the Evaluation Robustness



Benchmarking

RQ1: How Do Different Models And Data Representation Affect Performance?
RQ2: How Does Datasets Quality Impact Model Evaluation?
RQ3: How Significant Is Featurization in Model Evaluation?
RQ4: How Do Different Models Perform Under Scaffold Splitting? 
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Results for RQ1 & RQ2



Thank You! 

www.WelQrate.org
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Data Split – RobustDatasets – High Quality Evaluation Metrics - Realistic
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