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What is literature-based cheminformatics?

• Tools to optimize literature tasks
• Why?

• Literature is the largest source of information about chemicals and what 
they do

• Existing tools are amazing but not optimized to many tasks



Common chemical toxicity tasks

• One chemical 
• Deep dive – review literature for a chemical
• Challenge: Can be thousands of articles, and only a few relevant

• Many chemicals 
• Overview to rank for prioritization
• What do they have in common

• Mechanistic inquiry – by which mechanism (adverse outcome 
pathway) is a given chemical or set of chemicals acting 

• Ad hoc quick lookup



Technology: Abstract Sifter

• In two implementations
• Excel
• Web version – EPA Comptox Chemicals Dashboard

• Note
• This presentation at high-level
• Detailed documentation available

• Including user guide
• Video tutorials

• Both tools publicly available now



Strategy

Results downloaded to Excel

PubMed

• People like Excel
• Built-in functionality is rich
• Macros allow more 

functionality

29 million citations



Take notes and 
tag articles
(Notes sheet)

Get an 
overview 
(Landscape 
sheet)

Find very specific 
text through sifting
(Main sheet)

What 
Excel 
allows 
us to 
do



Main sheet – query and get results



2198 citations downloaded 
in 35 seconds

Lots of rows – using Sifting to find what’s relevant



Sifter terms to find things fast
Enter terms (strings 
of characters) of 
interest in the Sifter 
cells. 

Automatically the 
Sifter counts the 
occurrences of that 
term in the title, 
abstract, and key 
words.

Here Excel built-in 
sorting and filtering 
is really useful!

If looking for animal 
studies … try:
Rats
Mice
Toxic
Liver
Hepato
Brain
Lung



Double-click on row to see the abstract

Colorization 
makes it easy to 
read.



Sifting – to find things Not of interest



Keeping track of what you find

• Notes
• Adds rows to the Notes sheet



Taking notes 

First select the rows Then click here



Enter tag, note, color flag.  Notes and tags are whatever you want them to be.



What the Notes sheet looks like … 



Highlighted: 

Helps with article triage: what have I evaluated … what did I think.



Demo Case study

• (Pretend) use case was 
to identify rodent dose 
studies and categorize all 
articles

• Used sifting and noting 
to triage 2198 citations

• Pivot table built from 
Notes sheet to 
summarize

Summary :  fast and easy way to triage and organize 
the literature on a chemical.



Common chemical toxicity tasks

• One chemical 
• Deep dive – review literature for a chemical
• Challenge: Can be thousands of articles, and only a few relevant

• Many chemicals 
• Overview to rank for prioritization
• What do they have in common

• Mechanistic inquiry – by which mechanism (adverse outcome 
pathway) is a given chemical or set of chemicals acting 

• Ad hoc quick lookup



Landscape Sheet



Sample queries sheet



First select rows of 
interest, then click on 
this button.

To use sample queries



The queries will be inserted into row 3.  Select the 
intersection region and click  on Update Article 
Counts.



Get the article counts

First select the 
cells of interest …

… then click 
here->



Queries built and counts retrieved

Summary :  fast and easy way to get a bird’s eye 
view of a set of chemicals and their effects.



Common chemical toxicity tasks

• One chemical 
• Deep dive – review literature for a chemical
• Challenge: Can be thousands of articles, and only a few relevant

• Many chemicals 
• Overview to rank for prioritization
• What do they have in common

• Mechanistic inquiry – by which mechanism (adverse outcome 
pathway) is a given chemical or set of chemicals acting 

• Ad hoc quick lookup



Key characteristics of carcinogens

AOPs

From Aopwiki.orgPathway queries sheet



Let’s review what’s there …

Overview 
of Devtox

Developmental ototoxicity via AOP8?

Summary :  fast and easy way to get a bird’s eye 
view of a set of chemicals and by which mechanisms 
and pathways they may act.



Common chemical toxicity tasks

• One chemical 
• Deep dive – review literature for a chemical
• Challenge: Can be thousands of articles, and only a few relevant

• Many chemicals 
• Overview to rank for prioritization
• What do they have in common

• Mechanistic inquiry – by which mechanism (adverse outcome 
pathway) is a given chemical or set of chemicals acting 

• Ad hoc quick lookup



EPA’s Comptox Chemicals Dashboard

EPA’s other implementation of the sifter technology





Summary :  fast and easy way to find specific 
literature about a chemical.



Summary: Common chemical toxicity tasks

•One chemical 
•Many chemicals 
•Mechanistic inquiry 
•Ad hoc quick lookup



Things I didn’t talk about

• Importing 
• Exporting
• Log sheet
• Like this
• What’s coming

• Beyond PubMed
• Pdf retrieval
• Pie charts
• Dashboard enhancements
• More video tutorials



Availability

• The tools presented today are PUBLICLY AVAILABLE at this very 
moment.

https://comptox.epa.gov/dashboard

• Fastest way to get the Excel Abstract Sifter
https://comptox.epa.gov/dashboard/downloads

https://comptox.epa.gov/dashboard
https://comptox.epa.gov/dashboard/downloads
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Thank you!Questions?
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