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Agenda

• Introduction to AMPL (ATOM Modeling Pipeline) 
• Why AMPL?
• Goal for today
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Data Sources

• ChEMBL: Manually curated repository of small molecules 
(EMBL/EBI)
– ~1.9 M compounds; ~11K targets

– https://www.ebi.ac.uk/chembl/

• ExCAPE-DB (EU program)
– ~ 1M compounds/1.7K targets

– https://solr.ideaconsult.net/search/excape/#

• Drug Target commons (Univ of Helsinki)
– ~1.7M cpds; 13K targets

– http://drugtargetcommons.fimm.fi/

https://www.ebi.ac.uk/chembl/
https://solr.ideaconsult.net/search/excape/
http://drugtargetcommons.fimm.fi/
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Why combine data?

• ATOM team’s experience shows that the combined dataset 
(Union) models show robustness and performance than 
individual dataset
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Overview
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A sample dataset
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Featurizing a molecule: Fingerprints

• Fingerprints 
– Molecules  fixed-length binary vectors (0s and 1s). indicating 

presence/absence of certain molecular features 

– One can compare fingerprints of two molecules and identify 
similarity
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SMILES  Fingerprint
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Featurizing a molecule: Molecular 
descriptors

• Physicochemical properties 
– Molecular weight, # of Hydrogen bond donors, log partition 

coefficient etc.

• Mordred 
– ~1800 descriptors

– Open source software

– Implemented in AMPL

https://mordred-descriptor.github.io/documentation/master/descriptors.html

https://mordred-descriptor.github.io/documentation/master/descriptors.html
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Computing Environment

11

COLAB NIH HPC Biowulf
Serverless Can ask for resources

Resources are !unlimited and !guaranteed Resources are guaranteed
Browser-based Mostly command-line

Good for short jobs; explaining AMPL 
capabilities 

Long jobs (HPO)

Audience: Interns, Workshop attendee 
(Educational)

Research

This Photo by Unknow n Author is licensed under CC BY-SA-NC

https://randlow.github.io/posts/machine-learning/hybrid-colab/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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Curation

• Data Curation
– Organization and integration of data from multiple sources

• Potent Targets
– Dose-response measurements (Kd, Ki, IC50 and activity) in 

biochemical assays

• <= 100 nM

– Dose response measurements (activity %, % inhibition etc) 

• Different cutoffs for biochemical and cell-based assays

– Multiple assays (different studies or data resources)

• Median bioactivity

• Mutation data
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Modeling Steps

• Data cleaning, tidying 
• Data curation 
• Feature engineering

– Outcome variable IC50  pIC50 

– Numerical  categorical

• EDA 
– FP  Tonimoto tSNE

• Aggregate assay 
• Diversity plots 
• Featurization 
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Bio-assay with a specific target protein

• Identifying drugs or compounds primary targets and off-targets is 
a critical task in drug discovery 
– Kinases

• Target promiscuity  polypharmacological effects

• Understanding this concept can help us with the drug repurposing 
efforts

• Many groups collect and curate Target-drug data 
– Diversity of experiments 

• Different bioassay, bioactivity endpoints etc. makes the problem 
challenging
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Useful links

• https://github.com/ATOMconsortium/AMPL
• https://github.com/ravichas/AMPL-workshop-1
• https://github.com/ATOMconsortium/AMPL/tree/Tutorials/atom

sci/ddm/examples/tutorials
• https://hpc.nih.gov/apps/ampl.html

• Workshop materials
• https://github.com/ravichas/AMPL-workshop-1

https://github.com/ATOMconsortium/AMPL
https://github.com/ravichas/AMPL-workshop-1
https://github.com/ATOMconsortium/AMPL/tree/Tutorials/atomsci/ddm/examples/tutorials
https://hpc.nih.gov/apps/ampl.html
https://github.com/ravichas/AMPL-workshop-1
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