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Disclaimer

• NLM does not endorse or recommend any commercial products, 
processes, or services. The views and opinions expressed do not 
necessarily state or reflect those of the U.S. Government, and they 
may not be used for advertising or product endorsement purposes.
• It is not the intention of NLM to provide specific medical advice, but 

rather to provide information to better understand health and 
disease. Specific medical advice will not be provided, and NLM 
urges you to consult with a qualified health professional for diagnosis 
and for answers to your personal medical questions.
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PubChem is a 
data repository
• World's largest 

collection of freely 
accessible chemical 
information.
• Helps researchers make 

sense of the biological 
roles and health effects 
of chemicals on human 
health and the 
environment.

https://pubchem.ncbi.nlm.nih.gov/

Chemical substances and bioactivities .. with select annotation

https://pubchem.ncbi.nlm.nih.gov/
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Many page 
types
• Compound
• Gene
• Protein
• BioAssay
• Substance
• Patent
• Pathway, 

Taxonomy, 
Cell-line,   
and more

https://pubchem.ncbi.nlm.nih.gov/gene/23400

https://pubchem.ncbi.nlm.nih.gov/pathway/Reactome:R-HSA-983712

https://pubchem.ncbi.nlm.nih.gov/protein/Q5EBL8

https://pubchem.ncbi.nlm.nih.gov/substance/85115249

https://pubchem.ncbi.nlm.nih.gov/patent/US2017035860

https://pubchem.ncbi.nlm.nih.gov/bioassay/1904

https://pubchem.ncbi.nlm.nih.gov/compound/Dopamine 

https://pubchem.ncbi.nlm.nih.gov/gene/23400
https://pubchem.ncbi.nlm.nih.gov/pathway/Reactome:R-HSA-983712
https://pubchem.ncbi.nlm.nih.gov/protein/Q5EBL8
https://pubchem.ncbi.nlm.nih.gov/substance/85115249
https://pubchem.ncbi.nlm.nih.gov/patent/US2017035860
https://pubchem.ncbi.nlm.nih.gov/bioassay/1904
https://pubchem.ncbi.nlm.nih.gov/compound/Dopamine
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A lot of data .. 
enabling 

many          
use cases
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Two primary archival databases

PubChem Substance and Compound databases
Nucleic Acids Res. 2016 Jan 4;44(D1):D1202-13. 
DOI: 10.1093/nar/gkv951
PMID: 26400175
PMCID: PMC4702940

Compound is derived from Substance

>300

>110

https://doi.org/10.1093/nar/gkv951
https://www.ncbi.nlm.nih.gov/pubmed/26400175
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4702940
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Compound Summary

• Top-level summary
• Nested navigation menu
• >500 different data fields

• Experimental properties, Spectra, 
Literature, Toxicity, Bioactivities, 
Chemical vendors, Pharmacology, 
Patents, Pathways, Health & 
Safety, Classifications, …

• Clear provenance
• Annotation from authoritative 

and curated sources
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Hundreds of compound-specific 
annotations are available

The PubChem Compound TOC (Table of Contents) 
classification contains a browse-able tree of all 
available sections within PubChem Compound 
records. 
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Find records with a specific annotation

Click to 
expand



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Hundreds of data sources

The PubChem Data Sources interface contains a 
list of all available data sources within PubChem 
that one can search, filter, and download.
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Find data sources and what they provide
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Health and Safety data in PubChem

• More than 100 data sources provide health and safety, toxicity, 
and property data

Are we missing data sources that you use?  What should be added?



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Describing the indescribable (UVCBs)
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Describing the indescribable (UVCBs)
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Describing the indescribable (UVCBs)
Recently introduced, the 
PubChem Reference Collection 
includes a set of records that 
include undefined, variable, 
complex mixtures, and 
biologics.  It also includes 
reference information from 
curated and authoritative data 
sources such as chemical 
structure and chemical names.

Internally, we call these 
substance records “concepts” 
and they help PubChem 
improve the quality of 
information.
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Engaging the 
community

Multi-year engagements with many parties involved

.. here are some examples
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Engaging the 
community

ACS Professional Divisions have been pivotal
• CINF (Leah McEwen) and CHAS (Ralph Stuart)
• Answer key questions necessary for progress

• What is needed and how to present it?
• Provided a trajectory towards improvements

• Use cases, content, and interfaces
• PubChem LCSS and other engagements
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Engaging the 
community

Univ. California, CHAS, IUPAC, …
• Series of meetings, workshops, and interactions
• Many practical issues to overcome
• Mixtures are very important
• MInChI, IUPAC InChI QR Codes, …
• Big influence on PubChem efforts
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Engaging the 
community

Pistoia Alliance Chemical Safety Library, …
• Chemical reaction safety importance
• Need for community-based resources for 

(unexpected) reactivity hazards
• PubChem CAMEO Chemical Reactivity 

Classification integration
• Pistoia Alliance CSL data source

https://safescience.cas.org/
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Engaging the 
community

European Chemicals Agency (ECHA), CHAS, …
• Difficulties disseminating REACH data
• Programmatic access tools (APIs)
• Primary source of GHS information
• How to summarize many GHS reports?
• Improved PubChem GHS displays, classification
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Engaging the 
community

Environmental Protection Agency (EPA), Norman SLE, …
• Chemical information is highly nuanced
• Regulatory needs can be different
• Many new data sources and improved integration
• Describing the “indescribable” (UVCBs)
• PubChem “concept” infrastructure introduced
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Engaging the 
community

Chemical Abstract Services, EPA, IUPAC, …
• Improving the quality and trust of information
• Clarifying CAS Registry Number and chemical 

structure associations
• Scoping of “common” chemicals
• Revamp of the CAS Common Chemistry website https://commonchemistry.cas.org/
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Summing 
it all up

Community 
engagements are 
key

Heavily influence 
changes made to 
PubChem

It is all about the 
use cases

What does the 
community need?

Why does the 
community need 
it?

PubChem is your 
safety resource

How can we help?



PubChem Crew …

Evan Bolton
Jie Chen

Tiejun Cheng
Asta Gindulyte

Jane He
Siqian He
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Ben Shoemaker
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Bo Yu
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Jian Zhang

Special thanks to the NCBI Help Desk, the NCBI Systems teams, and past PubChem group members
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Special thanks
• All PubChem contributors and collaborators
• Health and Safety collaborators (especially Ralph Stuart, Leah McEwen)
• Exposomics collaborators (especially Emma Schymanski, NORMAN SLE)
• IUPAC collaborators (especially InChI contributors, Leah McEwen)
• Software collaborators

• NextMove Software (Roger Sayle, John May) and Daniel Lowe / Noel O’Boyle
• Xemistry GmbH (Wolf D. Ihlenfeldt) 
• OpenEye Scientific Software

• This research was supported by the National Center for Biotechnology Information (NCBI) 
of the National Library of Medicine (NLM), National Institutes of Health (NIH)

25



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Bring your data 
into the light

… so others can build off it and 
advance the (data) science

Open science is grand …

Help identify and close knowledge gaps

Support interpretation of complex data

Increase the utility of your research

Improve interpretation

Information in 
the public 
domain helps 
everybody

the world is a small place

more data is more data

many hands make light work

many data gaps

use cases, use cases, use cases

open science infrastructure is here and now

making data FAIR

Science 
is data 
driven


