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Goals of this presentation
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• Background: reference chemicals
- Key to testing / interrogating / interpreting aspects of the retinoid signaling

pathway (e.g., in vitro data, in silico models) essential for predictive toxicology.

- Identifying the right chemical compounds from available resources (e.g., literature,
databases) and ‘sifting’ the information around them is challenging.

• Goals:
- Assemble collections of candidate reference chemicals that convey important

information on the underlying biology of retinoid signaling (2 tools).

- Provide a tool that can be easily used to investigate / organize evidence extracted
from the relevant literature (Abstract Sifter [Baker et al. 2017]).



Identify Chemicals
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Investigate

ToxCast

LitDB

Sources What delivered?

ToxCast_RetinoidPathway.xlsm

LitDB_RetinoidPathway.xlsm 

What delivered?

AbstractSifter_RetinoidPathway.xlsm



• Download assay data from CompTox Chemicals Dashboard to database
• Combine and organize
• Output to Excel

• Add overview
• Add navigation

Example 1: retinoid pathway candidates from ToxCast

ToxCast/Tox21 Assay Target
atg_dr5_cis_dn dr5
atg_dr5_cis_up dr6
atg_rara_trans_dn rara
atg_rara_trans_up rara
atg_rarb_trans_dn rarb
atg_rarb_trans_up rarb
atg_rarg_trans_dn rarg
atg_rarg_trans_up rarg
atg_rxra_trans_dn rxra
atg_rxrb_trans_dn rxrb
nvs_adme_hcyp1a1 cyp1a1
nvs_adme_rcyp1a1 cyp1a1
nvs_nr_hrar_antagonist rar
nvs_nr_hrara_agonist rara
tox21_rar_luc_agonist rar
tox21_rar_luc_antagonist rar



Link to 
CompTox 
Chemicals 
Dashboard 
->

<- Hit calls

<- Assays

To use this tool, sort and browse, then double-click on 
blue cell to see detail

ToxCast_RetinoidPathway.xlsm



Link to 
Dashboard 
for details ->

Detail sheet



CompTox Chemicals Dashboard

Use the DSSToxID
hyperlink to come 
here to see 
chemical and assay 
information.

ToxCast data 
on the 

Dashboard

SOURCE: https://comptox.epa.gov/dashboard

https://comptox.epa.gov/dashboard


CompTox Chemicals Dashboard
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• Using the EPA LitDB (a database of MeSH terms from PubMed
articles)

• Extract MeSH annotations for retinoid pathway targets
• Find the articles in which the target or its parent is annotated with either

agonists or antagonists & inhibitors

• Organize and process
• Output to Excel

• Add overview
• Add navigation

Example 2: retinoid pathway candidates from PubMed MeSH



LitDB_RetinoidPathway.xlsm tool: what it is and how to use

Article Counts

Targets and direction ->

Chemical name (hyperlinked to MeSH)



Detail sheet has links to the PubMed citation
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• Publicly available tool developed at US EPA
• Custom version for this project: AbstractSifter_RetinoidPathway.xlsm
• What is an Abstract Sifter?

• Excel front end to PubMed
• Works only in Windows (Sorry, Mac users)

• Citations can be
• Retrieved, sorted, searched, and sifted
• Tagged and noted
• Exported

PubMed Abstract Sifter

Internet

Baker N, Knudsen T and Williams A. Abstract Sifter: a comprehensive front-end system to PubMed [version 1; peer 
review: 2 approved]. F1000Research 2017, 6(Chem Inf Sci):2164
(https://doi.org/10.12688/f1000research.12865.1)

https://doi.org/10.12688/f1000research.12865.1


PubMed Abstract Sifter – quick overview – Main sheet



PubMed Abstract Sifter – Landscape sheet 

Article 
counts

The Landscape sheet provides an overview.



PubMed Abstract Sifter – Landscape sheet 

… And an easy way to query!

Double-click 
on cell to 
run query



Landscape sheet – build from blank 

Select 
chemical 
rows and 
delete

Select 
subject 
matter 
columns 
and 
delete



Landscape sheet – build from blank 

Enter a 
chemical 
name in 
column C 

Or copy from 
somewhere … 
like the  
CuratedLists
sheet and paste



Landscape sheet – build from blank 

Enter a query 
term in row 3



Landscape sheet – build from blank 

Or select rows 
on the 
Pathway 
queries or 
Sample 
queries sheets 
and Send to 
Landscape



Landscape sheet – build from blank 

Next, 
select 
cells and 
click on 
Update 
Article 
Counts



Landscape sheet – build from blank 

Article counts are filled in. Select 
a heat map for color.



Time for questions and trying it out …
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