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I. Abstract Sifter User Guide, Version 8.0 
 

Availability: The Abstract Sifter and documentation are freely available for download here: 

https://www.parlezchem.com/ 

 

Contact:  Nancy Baker at nancycolebaker@gmail.com 

Tony Williams at williams.antony@epa.gov 

 

Disclaimer: The views expressed in this user guide are those of the authors and do not necessarily 
represent the views or policies of the U.S. Environmental Protection Agency. 
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A. Introduction 
Version 8 of the Abstract Sifter features significant enhancements that make the researcher’s work 
easier. The PubMed citation retrieval has been streamlined, ranking articles through term feature 
mapping have been enhanced, and the notetaking and article curation capabilities have been improved.  

An emerging focus of the Abstract Sifter development is the chemical literature. The Abstract Sifter 
offers several ways to retrieve the chemical entities in publications and deliver them to the Abstract 
Sifter with the EPA unique chemical identifiers, the DSSTox identifiers (DTXSIDs). Once the user has 
DTXSIDs, the larger world of chemical data becomes accessible.  Version 8 of the Abstract Sifter helps 
the user pull in a variety of chemical information including structure and bioactivity.  

With the new features, navigation has become more complex.  For this reason, many of the functions 
are now accessible through a custom Excel ribbon.  Most of the functionality accessible through buttons 
and windows is still available.  

Keep in mind that the Abstract Sifter is an Excel file.  You can rename it, mail it, have multiple copies, 
and of course, if you want to keep your Log, Notes, and Landscape entries, you should save it.   

This document is roughly organized by the primary sheets in the Abstract Sifter. But we’ll start this user 
guide with the new EPA custom ribbon.  

 

B. Starting out – opening the Abstract Sifter and choosing your view 
 

The Abstract Sifter is an Excel workbook. You can rename it, have many copies, mail them to colleagues, 
and in many ways treat it just like any Excel file.   

Some computers will block downloaded files. You may see this: 

 

Try this: If the Abstract Sifter xlsm is still in a zip file, extract it.   Right click on the file name and then 
Properties. When the properties from comes up, click on unblock. (See below)  
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On opening you will likely be asked to enable macros.  In some environments the dialog may look 
different.  Security varies depending on many factors that your organization has control of.  There is now 
available a version of the Abstract Sifter that is digitally signed with a signature from a certificate 
authority.  Contact nancycolebaker@gmail.com for this version.  

The message box below may appear.  Click on OK to continue. 

 

Figure B-1. This warning may appear at some point. Click on OK. 

A custom Excel ribbon has been integrated into the Abstract Sifter version 8.  After opening the Abstract 
Sifter Excel file and enabling macros, click on EPA custom to view the ribbon. 

 

Figure B-2. The EPA custom ribbon contains controls for many new functions. 

The first button on the left showing a bird sitting on binoculars and entitled Choose view allows the user 
to select the sheets (and functionality) to focus on and put out of view those not currently of interest. 

 Click here to unblock. 
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The user can either show or hide the Abstract Sifter sheets or show or hide the 
(new) Chemical API sheets).  See Figure B-3. 

What are the Chemical API sheets?  The acronym API stands for Application 
Program Interface and in this case, it means retrieving chemical information from 
the internet cloud to pull into the Abstract Sifter.  Of course, the Abstract Sifter 
has long pulled PubMed citation information via API calls, too. The API part is not 
new, but the chemical sources are new to the Abstract Sifter and are relatively 
new to the EPA and the Center for Computational Toxicology and Exposure, the 
group developing these resources.  

Click on the options and watch what happens to the Excel sheets.  

  

Figure B-3. Control the 
sheets you view. 
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C. Main Sheet  
To see and work with the Main sheet, be sure to select Show Abstract Sifter sheets from the Choose 
view option on the EPA custom ribbon (Figure C-1). 

The Main sheet is where the basic functionality of Abstract Sifter occurs, 
including functions we call “sifting”.  To begin using the Abstract Sifter, the end-
user clicks on the Query PubMed button at the top of the screen in the Main 
sheet. A form is displayed on which the user enters a query. In the example, we 
are showing a very simple query: “fipronil”, but these queries can be more 
complex.  (Figure C-2) The text that the user enters into the box is sent to 
PubMed, so all PubMed syntax rules apply.   (For a review of this syntax, visit  
https://www.ncbi.nlm.nih.gov/books/NBK3827/  )   

Note also that the end-user can optionally append the result of a query to the records currently on the 
Main sheet.  

 

Figure C-2. Running a PubMed query. 

When finished entering the query, the user clicks on Submit and the query is packaged by a Visual Basic 
Application (VBA) into an e-utility command that is passed to the NCBI (National Center for 
Biotechnology Information) web services. (Note that using Query PubMed capability requires internet 
access.) The first response returned by the utility is the number of articles found. (Figure C-3) This 
number is displayed, and the user is asked if they want to continue.  If the number of articles is over 
10,000, the query will not be executed and the user is encouraged to refine the query to return fewer 
records. If you need to build a large corpus, see Tip 7 below on ways to do this. 

Figure C-1. Choose view 
with Abstract Sifter 
sheets. 
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Figure C-3. Responding to PubMed. 

If the returned results are fewer than 10,000 and the user indicates the user wants to continue, the 
articles are downloaded from NCBI by Excel, and regular expressions are used to parse the citations for 
title, abstract, authors, publication year, journal, and PubMed identifier. Each record returned is 
inserted into a row in the Main sheet. Any rows in the Main sheet from a previous query are deleted 
unless the end-user chose the Append option.  The Append option adds the new results to the end of 
the Main sheet. You can watch the status bar at the bottom of Excel to see how far along the retrieval 
process is.  For longer queries, a cancel form will appear and the user can use it to cancel the process. 

 

Figure C-4.Results from PubMed query - before sifting. 
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At this point the results of the query are stored in the Main sheet and can be browsed like any other 
data in a spreadsheet (Figure C-4); however, the most effective way to find articles of interest is to use 
the innovative sifter functionality. To demonstrate this functionality, we will continue to use our 
example of fipronil. 

Let us suppose at this point that we are looking for dose-response toxicity data for fipronil. We type the 
term “fipronil” in cell B3, “toxic” in C3, and “mg” in D3.  As we finish typing and move to the next cell, 
the Abstract Sifter will count the occurrences of the terms in the title, abstract, and key words 
combined. (The abstract and keywords are actually stored in column L which is normally hidden). The 
citations can then be sorted by these counts, either individually or by the total. Figure C-5 shows what 
the Sifter looks like when these terms have been entered into cells B3, C3, and D3 and then the entries 
sorted by occurrence counts of “fipronil” in descending order.  PubMed article 32723848  has 28 
occurrences of “fipronil”, 4 of “toxic”, and none of “mg/kg”.  Looking farther down, PubMed article 
12442503 has 21 of fipronil, 13 of “toxic” and four of “mg”.  This article indeed describes a toxic doses of 
the chemical in various animal species. The sifter terms can be changed as many times as you want. Try 
“ppm” instead of “mg” or try “ticks”, “fleas”, “cats”, “dogs”.   

 

Figure C-5. After sifter terms were entered into cells B3, C3, D3 and sorting on B3 

Sifting the results through specifying sifter terms in B3, C3, and D3 can be repeated as many times as the 
user wishes. Similarly, new PubMed queries can be run, altered, rerun.   

Let’s look at the other buttons on the Main sheet. The Take Group Notes button is discussed in section C 
of this guide. The More Things button contains some other actions that are often useful.  Let’s check 
that out. Click on the More Things button reveals the menu displayed in Figure C-6.  
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Figure C-6. The More Things button on the Main sheet 

The Dups button will find and select duplicate records (duplicate records have the same PMID) and ask if 
you want to delete them.  Let’s say you run a query “fipronil AND fleas” and then run a query “fipronil 
AND ticks” and append the results for the second query to the first.  There are bound to be duplicates.  
In this example, 39 duplicates were found and deleted shown in Figure C-7.  

 

Figure C-7. Removing duplicates 

The Highlight button will be covered in the Notes section of this manuscript.  The Summarize function 
will be covered in the Log / Batch section.   



11 
 

Let’s look at the Archive button next. Sometimes people work for hours to retrieve a set of PubMed 
citations through a complex set of queries.  The Main sheet is then the result of a lot of work. It used to 
be that running another query would clear the Main sheet and some users were hesitant to do this.  The 
Archive button will copy the records on the Main sheet to another sheet called Archive.  Once that is 
done, the user can run any number of queries sending results to the Main sheet and then when done 
can go to the Archive sheet and send back the contents to Main.   

 

 

Figure C-8. Archiving and unarchiving the results on the Main sheet 

Another option on the More Things menu is Extract MeSH Substances.  See section H below for a step-
by-step description.   

The Import from RIS button allows the user to import citations in RIS format. Many citation management 
tools such as EndNote export to RIS format and it may be convenient to import those records. Simply 
click on the button and follow the instructions.  

The Highlight button reads through the rows on the Notes sheet and colorizes the corresponding PMID 
on the Main sheet.  

The button Highlight articles with curated chemicals delivers a new service under development at the 
EPA.  To introduce this functionality, we’ll need to cover some background first.  

The EPA is beginning to curate chemicals from articles. The purpose is to make more chemicals findable 
to search engines and consequently, to give the information about those chemicals wider exposure and 
use.  The curation project focuses on publications that measure, assay, analyze, or observe sets of 
chemicals.  Working with sets of chemicals is becoming more common as the number of chemicals 
introduced into the environment increases and as methods to study them become more high-
throughput.  Fortunately, the technology that make it easier to extract chemical entities from the text 
are improving as well, and the Abstract Sifter takes advantage of those advances. 

The EPA is not the only organization extracting and identifying entities in publications. The National 
Library of Medicine’s MeSH terms for years have been the gold standard for entity extraction.  But 
although MeSH terms are high quality, they do not reach into lists of entities in the full text of a 
publication.  PubChem and PubTator extract from publication full text[1-3].  
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We use the Abstract Sifter to extract chemical terms and find their identifiers, but more importantly for 
the Abstract Sifter user, the publications with chemicals curated can be pulled into the Abstract Sifter 
and the chemicals annotated can be retrieved.  

Let’s start with the Query PubMed button on the Main sheet. (Figure C-9.) From the Main sheet, 
identifying publications with curated chemicals can be done in two ways.   First click on Query PubMed, 
then at the bottom of the form, click on Advanced, then on a new form click on the only button.  

This action retrieves the PubMed information on the set of articles for which EPA has a set of curated 
chemicals and writes it to the Main sheet. 

 

Figure C-9.How to 
get send the EPA 
curated chemicals 
to the Main sheet 

 

The entries can 
be browsed and sifted. To see the chemicals which have been annotated, double-click on a row to view 
the article in the Abstract sheet. Then click on the EPA custom ribbon and on Publication chemical 
retrieval button, select Get EPA CCTE curated chemicals. The chemicals will be retrieved and written 
below the abstract with DSSTox identifies and preferred chemical names.  Note that if you want to keep 
the list of chemicals, they should be copied to another sheet (CuratedLists for instance). The abstract 
sheet is cleared when new abstracts are displayed. 

 

Figure C-10. On Abstract sheet -  how to retrieve curated chemicals. 

See Section I and Button group – Chemical lists for more information on this functionality.  
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Often users will run queries, retrieve articles, and then wonder if any of the articles on the Main sheet 
have EPA curated chemicals. This is where the button on the More things form comes in handy.  

Let’s say that we run this query: “embryonic development AND stem cell AND assay AND toxicity”.  We 
wonder if any of the 747 articles returned has a chemical list curated that would be useful in designing a 
new assay.  Click on More things, then Highlight articles with curated chemicals. The Abstract Sifter will 
tell you how many articles have annotated chemicals and then color the publication year (Pub Yr) cell 
purple.  The illustration here has the Pub Yr column sorted by color.  

 

Figure C-11. How to highlight PubMed articles with chemical lists curated by the EPA. 
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D. Abstract Sheet 
To see the abstract for any of the retrieved articles, the user can either click on the PubMed ID hyperlink 
to be taken to PubMed, or double-click on any cells in the row except for the PubMed ID link in Column 
A. This action brings the user to the Abstract sheet where the abstract is displayed along with other 
article meta-data such as title and authors (Figure D-1). 

 

Figure D-1. An abstract with highlighted sifter terms. Fipronil is blue, toxic is red, and mg is green. 

There are several aspects of the Abstract sheet that are important to note.  First, the sifter terms in the 
abstract are highlighted.  The font colors reflect the colors of the fonts in cells B3, C3, and D3 entered 
into the Main Sheet. This highlighting makes reading the abstract easier by drawing attention to 
sentences that might be of more interest.  
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Let’s go through the other buttons on the Abstract sheet. There are three navigation buttons. One takes 
the user back to the Main sheet. The next two left/right 
navigation buttons retrieve the previous or next row on 
the Main sheet.  The user can either click on the 
buttons or use the keyboard shift and left or right 
arrows.  

The Like this? button allows the user to find articles in 
PubMed that have a relationship to the article on the 
Abstract sheet.  PubMed provides this information for 
retrieval.  Let’s take a look at PubMed ID 30521755 to 
see what kind of articles are made available from 
PubMed Entrez web site. PubMed offers Similar 
articles, Cited by, and References. Not all of these 
options are available for all articles. See Figure D-2 and 
here for more information:  
https://pubmed.ncbi.nlm.nih.gov/help/#similar-articles 

 

 

 

Figure D-3. Choosing connected PubMed citations 

The results can be appended to results already on the Main sheet.  In addition, the title for the added 
articles can be colored green or yellow to help distinguish them from the previous results on the Main 
sheet.  This way the user can see which rows were from the original query and which were retrieved 
from the Like this functionality. (Figure D-3) 

If you have already taken a Note on this article you can click on the See Existing Notes button to be 
taken to that citation on the Notes sheet.  If no note is yet taken, a message saying that will be 
displayed. The Add Note button brings up the Notes form and you can enter a Note.    

  

Figure D-2.Clicking on the Like this? button on the Abstract Sheet 
allows retrieval of article lists provided by PubMed. 
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E. Notes Sheet  
 Given the dynamic nature of the Abstract Sifter, many users find it helpful to be able to make 
permanent notes on articles that they want to keep track of. (They are only permanent if the Abstract 
Sifter is saved!)  

 There are two ways using the Sifter to take notes: one way is through the Main sheet, and the other 
way starts with the Abstract sheet.  To return to our fipronil case study, let us say that we have found a 
set of articles on the Main sheet that we know we need to read in depth. We can select these articles 
and then click on the Take Group Notes button. A form appears where we can enter information into 
fields called Tag and Notes. (Figure E-1) These elements are self-defined. We can also click on yes, no, or 
maybe. The note-taker can enter her/his initials or name in the Who field.  This set of variables is a quick 
way to associate articles with a note.  Notice that these choices each come with a color (yes-green, no-
red, and maybe-yellow). Entering any of these fields is optional. (Figures E-1 and E-2) When we click on 
the OK button, each article selected will be inserted into the Notes page with the corresponding 
information (Figure E-3) and the PubMed ID (PMID) on the Main sheet will be colorized. 

 

Figure E-1. Taking group notes on the Main sheet 

 

Figure E-2. Taking single notes on the Abstract sheet 
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Figure E-3. The Notes sheet. Be sure to save your workbook. 

The second option for note taking starts with the Abstract Sheet. (Figure E-2) The “Add Note” button in 
the top row allows notes to be inserted into the Notes Sheet. 

The note-taking can be used to help keep track of which citations have been read and evaluated and 
which have not.  On the Main sheet the PMIDs can be sorted by the noted color using the built-in Excel 
sorting functionality. 

The user can make changes to the Notes sheet by editing, adding, or deleting rows below row 2.  
Double-clicking on a row in the Notes sheet brings up a curation form (Figure E-4) that makes reading 
and note-taking easier. Text in the large box can be selected and dragged to any of the smaller tag and 
notes boxes.  The Refresh button brings the title and abstract back in and refreshes the view.  The copy 

button sends the elements of 
the citation and your notes to 
the clipboard; then you can 
open up Word and paste the 
clipboard contents there.   

 

Figure E-4. Double-click on a row on the Notes sheet to curate your notes about the 
article 
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Figure E-5. The notes curation form has lots of ways to make the abstract easier to read and understand. 

In version 8, new functionality to help make the abstract more readable has been added. In this 
example, a carriage return has been added to each sentence end to increase white space, the font size 
has been increased, and selected terms colorized. (Figure E-5) 

Working with PDF documents is easier, too.  
Clicking on the get pdf info button sends an 
API call to the unpaywall service.  (For more 
information, see https://unpaywall.org/)  The 
returned information is parsed to see if there 
is an open access PDF available.Let’s walk 
through the steps to find and download an 
open access pdf. First, click on the get pdf 
info button. (Figure E-6) 

The user can also attach a pdf already 
downloaded and stored on the computer. 
Click the Attach Local PDF button and find the 
pdf.  You can open the pdf by clicking on the 
Open button or on the pdf hyperlink in 
column W.  Note that while Abstract Sifter 
files can be shared with colleagues, the PDFs 
and their links are local and specific to one 
machine. 

 

 

 

 

Figure E-6. Series of steps to get PDF 



19 
 

 

 

Extracting and Curating data from an article 
 

The new version of the Abstract Sifter includes powerful features to extract information and data from 
PDFs, Word, or other Excel files. This activity is called Data Curation and it can be initiated by clicking on 
the Data curate button on the Curate form.  (Note: you can also just create a blank sheet and do most of 
the same activities.)  

The Data Curate button when clicked will create a new sheet named with the PubMed ID and the first 
few letters of the first author’s name. The PMID, title, and a link to the pdf if attached to the Curate 
form will be placed at the top of the sheet.  You can think of this sheet as where you would put any data 
or images of interest to your project or your exploration of the literature.  

The examples that will be shown here are relevant to our work at the EPA so they revolve around 
chemicals and information around chemicals.  The methods can just as easily be applied to any domain – 
genetic research, disease research, whatever. This documentation will focus on chemicals.  

Another important observation to emphasize is that PDF files vary greatly in their formats and ease of 
information extraction.  Some PDFs have simple, clean tables that can be extracted easily and others 
have tables that thwart automatic methods to read. Some authors do not put their studied chemicals in 
a table, but instead list them in the body of the article.  Many authors use abbreviations for chemical 
names.  

Let’s walk through an example. 

Let’s start with PubMed ID 32271623.  https://pubmed.ncbi.nlm.nih.gov/32271623/ 

This article is about testing perfluorinated compounds in zebrafish.  A quick way to get to the curation 
sheet is to go to the Main sheet, click on Query PubMed, then enter 32271623[uid]. 
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Figure E-7. Retrieving the example article. 

When the article is returned to the Main sheet, select the row and click on Take Group Notes, then OK.  
This simple action sends the record to the Notes sheet.  

On the Notes sheet, double-click on the row for the article. On the curation form, click on Get pdf info. 
The message returned says that the pdf is open access, so then click on Download. When asked, say yes 
to the request to attach the pdf.  Then click on the Data curate button. A new sheet is inserted into the 
workbook with the name constructed from the PubMed ID and author name.  

 

Figure E-8.Curation sheet for one article and some of the buttons that will be useful. 

In this example, the tables were extracted from the pdf, the table of interest was selected and 
reformatted. The DSSTox ID was looked up for each chemical and the InChI key retrieved.  
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A detailed explanation of each of these steps can be found in Section K below.  

   

Figure E-9.Top figure is what the data looks like after PDF table extraction. The bottom has 
been formatted and InChI key added. Retrieving the DTXSID using CASRN worked better than 
retrieving using chemical name from publication. 
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The More stuff button on the top of the Notes sheet offers a number of features that might prove 
useful. (Figure E-10) Let’s go through them.  

 

First the Highlight conflicting button 
will read through all the notes on 
the Notes sheet and if it finds two 
notes for the same PubMed citation 
that have different yes/no/maybe 
designations, it will color the title 
purple.  Why would someone need 
such a feature? It is possible to take 
multiple notes on a citation.  
There’s actually no limit. People 
collaborating on a project and 
evaluating the same corpus can 
have differing opinions and may 
designate articles differently. If it’s 

important to find this out and discuss the differences, the notes from each person can be combined on a 
Notes sheet and discrepancies can be identified and hashed out.  In the example here, one can readily 
see the articles that Joe and Mary agree and disagree on. You can also combine notes from collaborators 
by copying and pasting rows from one Abstract Sifter to another. 

 

The Copy to Main button does just that.  It copies all the Notes back to the Main sheet (overwriting what 
is there). Any colorization is retained.  

The Import from RIS button lets the user choose a RIS file and import the fields into the corresponding 
columns on the Notes sheet.  

The OA pdf link lets the user select rows and then the Sifter iterates through the rows and finds the 
open access pdf link for each, if they exist in Unpaywall. The link is placed in column Y. 

The Highlight articles with curated chemicals button and the Notes curation sheets buttons will be 
discussed in other sections of this user guide. 

The next section of More stuff form is for exporting records in various formats.  

 

 

 

 

Figure E-10. The More stuff button expands what you can do with notes. 
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The Abstract Sifter allows the user to export articles from the Notes sheet to outside applications. On 
the More stuff button form there is a button labeled Export. (Figure E-10) Use the radio buttons  at the 
bottom to select the format of the output. Next the user can choose to export all entries / rows on the 
Notes sheet or just selected rows. If the end-user selects PMIDs to be exported, the PMIDs will be 
formatted in the box. In this case, clicking on Next Step will copy the formatted PMIDs to the clipboard, 
ready to be pasted to the next application.  In the case of PubMed, they should be pasted into the query 
box in PubMed Entrez. The options also include a RIS option for exporting citations to import into a 
citation management system like EndNote. 
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F. Log / Batch sheet 
 

The Log sheet keeps track of the queries you have run.  The Abstract Sifter routines insert a row into the 
sheet every time you complete a query. These queries can be viewed and rerun. To rerun a query, 
simply double-click on it. (Figure F-1)  

The Batch Run option allows the user to run multiple queries and append the results from each on the 
Main sheet.  To run in batch, select rows and click on the Run in Batch button. A Batch Tag can be added 
or modified on the Log sheet. This tag will be added to the Main sheet results and used to help 
summarize the results of multiple runs. This summary functionality is accessible on the Main sheet 
through the More things button.   In section K of this user guide there is an in-depth discussion of the 
batch run capability with examples.  

Delete any or all rows after Row 2 if you want to clear old entries.   

 

Figure F-1. View of the Log sheet. 
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G. Landscape sheet 
The Landscape sheet provides an overview of the number of citations in PubMed to the user for a set of 
entities, for example, a list of chemicals or genes. Figure G-1 shows an example of a Landscape sheet 
built by a researcher interested in the toxicity of a particular set of chemicals.  Let’s take a look at that 
first. Queries designed to find the chemicals of interest are entered into Column C and in this case, a 
short version of the chemical name is in Column B. The queries in Row 3 are typical ones used in 
searching for articles about different kinds of chemical toxicity. We will refer to these queries as subject 
matter queries. (Note: Column A on the Landscape sheet is often hidden. Go ahead and unhide it and 
use it when you have a DSSTox chemical identifier.) 

The premise behind the design of the Landscape sheet is very simple: PubMed queries will be built by 
taking the values in Column C (in this example chemical names and corresponding CAS numbers) and 
appending this query text to the subject matter query text in Row 3 with an “ AND “ in between the two 
query parts. 

 

Figure G-1. Structure of Landscape sheet 

To illustrate, we will double-click on the cell with the arrow pointer in Figure G-2. When we double-click 
on this cell this tells the Abstract Sifter to take the query text in Column C about Linalool and append it 
to query text designed to find citations about reproductive toxicity. Figure G-3 shows the constructed 
query.  We can then click on Submit and the query gets sent to PubMed and we can then see the results 
on the Main sheet. The number of articles retrieved from PubMed is 5.  That count is placed in the 
corresponding Landscape cell that we just clicked on. 

Subject 
matter 
queries  Chemical 

queries  

Article counts 
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Figure G-2. Double-click on article count cells to retrieve citations. 

 

Figure G-3. A query is constructed with values in column C appended with AND to values in row 3. 

Now let’s add to the Landscape sheet. Figure G-4 shows how we added a new chemical to the list: 
aspirin. To find out the article counts for aspirin, select empty cells on the same row as aspirin, then click 
on Update Article Counts button. Excel will build each query from the aspirin part and the subject 
matter part and send each query to PubMed to find out how many citations satisfy the query. (Figure G-
5) The article counts are placed in the corresponding cells. To run the query and retrieve the results, just 
double-click on any of the article count cells. 
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Figure G-4. Adding results to the Landscape sheet. 

 

Figure G-5. After clicking on Update Article Counts, the cells are filled in with counts. 

New subject matter queries can be entered as well. The query part goes into Row 3 and a heading (of 
your choice) goes into Row 5.  See the example below where the PubMed query part: skin OR dermatitis 
is entered with the heading skin.  Next highlight the cells underneath and click on the Update Article 
Counts button. The counts of articles satisfying the queries are placed in the cells.  What’s happening 
behind the scenes? For each cell, a query is being built by the Abstract Sifter and sent to PubMed to 
retrieve a record count.  That record count is then inserted into the corresponding cell. (Figure G-6.) 

Keep in mind that our examples revolve around chemicals, but that does not mean one is limited to 
chemicals.  The entries in Column C and in Row 3 can be whatever you the end-user want them to be: 
genes, proteins, diseases, authors …  

 

Figure G-6. Steps to retrieve article counts. 

                          

Making things look good 
 

The Landscape sheet also has two 
heat map buttons will quickly apply 
heat map coloring to the cells with 

First, select 

Then click here 

These cells will be filled in 
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article counts either by column or by row.  Try then out for a quick way to improve visualization. (Figure 
G-7) 

 

 

Figure G-7. Buttons on the Landscape sheet include formatting actions.  

The More stuff button opens a form that contains currently two options. The Show/Hide queries just 
hides the query row for you in case you don’t know how.  

The second button will take in turn each of the selected citation cells, build a query for each cell and 
send those queries to the Log sheet. (See Figure G-8) Here the queries can be run and rerun individually 
by double-clicking on a row or they can be run in batch by selecting rows and clicking on the Run in 
batch button. This action will run each query and append the results on the Main sheet. For more detail 
on this feature, see section K2 in this user guide where you’ll find lots of detail.   

 

 

Figure G-8. Select cells on the Landscape sheet and Send to Log via the More stuff button.  The queries can be run on the Log 
sheet individually or in batch. 
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H. Sample_Queries,  Pathway_Queries, CuratedLists Sheets 
 

The Sample_queries and pathway_queries sheets function in a very similar way.  We will use the 
Sample_queries sheet as an example in this user guide.  Both sheets contain a number of sample subject 
matter queries that the end user can use as a starting point for building a Landscape view of a set of 
entities.  It is important to stress that these queries should be considered starting points.  Feel free to 
add to them and modify what is there.  If you do change a query, check it by either copying and pasting 
into PubMed or double-clicking on it to have it sent to PubMed.  PubMed has some error checking 
capabilities that might catch missing or misplaced parentheses and common errors like that.  

Let’s see how to put these queries to use.  First, we will clean off the old subject matter queries by 
deleting columns E-L on the Landscape sheet. (You can let the previous work stay if you wish.) Next, on 
the Sample_Queries sheet we will select rows with queries of interest then we click on the button Send 
Queries to Landscape (Figure H-1).  

 

 

Figure H-1. Selecting rows with queries of interest. 

Our Landscape sheet then looks like Figure H-2. The query terms have been written to Row 3 and the 
query heading written to Row 5.  
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Figure H-2. New queries on Landscape sheet. 

Next, we select the article count area and then click on Update Article Counts. (Figure H-3) 

 

Figure H-3. Selecting the cells for article counts. 

Once the article counts are populated, we click on Heat Map by Row and then on Hide queries.  Our 
resulting Landscape view looks like Figure H-4. To run the query and retrieve the results, just double-
click on any of the article count cells.  

Note that the Pathway_queries sheet works the same way: select the rows of interest and click on the 
button Send queries to Landscape.  To add your own queries to either the pathway or sample queries 
sheets, just enter in new rows.  Use the existing rows as a template to indicate where headers go and 
where the query text goes.  Be mindful of parentheses and be sure to test the queries.   
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Figure H-4. New Landscape view. 

The CuratedLists sheet is a place for you to hold a large list of chemicals. (Figure H-5) Let’s say you are 
interested in a couple hundred chemicals and hoping to find out something about them and you’ve got 
valuable information to go with them, such as molecular weight or source.  On this sheet you can have 
the chemical identifier, preferred name, the query (which could be the same as preferred name or 
expanded by including synonyms) and then the columns from D on are anything you want.  

When you are ready to query them, select the row and click on the Send to Landscape.  

 

Figure H-5. CuratedLists sheet - a place to keep larger more complex lists. 
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I. TermMap Sheet 
Term mapping helps rank a corpus of articles on the Main sheet so that those articles of interest and 
relevance rise to the top. 

For instance (and sticking with our familiar fipronil example) a scientist researching fipronil wants to find 
articles about rodent toxicity studies. Term Mapping can be used to find that type of article quickly and 
easily. If then the next day the researcher wants to read about environmental fate of fipronil, Term 
Mapping can be used to rank the corpus putting articles about environmental fate at the top.   

Let’s pretend we are this scientist and walk through how to do it. First, we’ll rerun the fipronil query on 
the Main sheet. Then we’ll go to the Term Map sheet.  In this example, the sheet has been cleared, but 
don’t worry if it hasn’t.   

This sheet is where the terms of interest (in 
data mining these are called features) are 
entered. They go in column B with a 
mapped to term (just a short higher level 
term) in column A.  Let’s type in mice and  
rats in column B and rodent in column A. 

 

 

Then click on the Map! Button.  Clicking on 
the Map! Button directs the Abstract Sifter 
to read through the titles, abstracts, and 
keywords of the citations on the Main sheet 
and look for the string of characters “mice” 

and “rats”.  The number of articles that have each term will 
be counted and the counts put into column C.  

In addition to the counts, the terms have been appended to 
the value in column L on the Main sheet.  This is the column 
– normally hidden - where the title, abstract, and keywords 
are stored.  

Here’s how this cell is modified:  if any of the column B terms was found in the title and abstract, then 
“TERMX:” was appended to the abstract.  For each column B term found, “TX: “ and the column A value 
plus the Column B value were stuck on the end of the abstract. 

To see an example that will make this clearer … see Figure xx of an abstract on the Abstract Sheet.  At 
the end you see “TERMX:  |TX:Rodent:mice |TX:Rodent:rats.  That’s what the term mapping feature 
added. Caution when using terms like “rat” and “mice” as those strings of characters can be parts of 
larger words and will introduce error in the counts.  

Figure I-1. TermMap sheet when it is empty. 

Figure I-2. Sample data on TermMapping sheet. 
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In the Abstract Sifter, if text 
exists in the abstract column 
that means it can be sifted on.  
There are three new ways to 
sift if you map terms.  

1. On the Main sheet, in 
cell B3, C3, or D3 - Sift on 
TERMX:    … this will show you 
any citation that has a least one 
of the column B terms. 

2. On the Main sheet, cell B3, C3, or D3 - Sift on TX: … this will count the number of terms from 
column B found in the citation. 

3. Sift on a value in column A or column B.  To do this quickly, stay on the TermMap sheet and 
double-click on a term in either A or B and see what happens.  (What does happen?  The Sifter 
copies the term to the Main sheet cell B3, lets the Main sheet sift the results, and then sorts by 
B3.  It happens fast, but it is very simple.)  

Now let’s look at extending the list of terms.  Click on the More button on the Term Map sheet.  This 
action presents a list of actions.  The bottom part of the form has button that will cause the Abstract 
Sifter to populate the column A and B term area with sample lists that can be edited and enhanced. 

Let’s click on Rodent Studies and see what happens. (Figure I-4) 

 

Figure I-4. Selecting Rodent Studies and getting stored suggestions for terms. 

A long list of terms having some kind of connection to rodent studies appears.  Consider it a starting 
point to be added to or deleted from as needed.  Then click on Map! to get the counts.  

 

Figure I-3. How term mapping appends values to the abstract stored in Excel. 
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Suppose you want to find the article on the Main sheet that is most about rodents.  In our definition 
that means the one that has the most features from our rodent feature (term) lists.  Double-click on the 
rodent on the TermMap sheet.  You’ll be taken to the Main sheet, the sifter cell filled in and rows sorted 
(Figure I-5).  The records on Main are now sorted by the number of features they have connecting them 
to the Rodent feature/term set. 

 

 

You may want to add weighting to the 
terms.  The Boost columns let you do 
this.  Use this feature sparingly.  Here’s 
how. Let’s say you have a term feature 
that is really important and will help 
discriminate between citations that are 
really of interest and those that are of 
less interest. Let’s say we want to 
boost a species of mouse. It can be 
done by term. Let’s see what happens 
when you put a 1 in the by term 
column (Figure I-6) then click on 
Map!. 

 

 

 

 

 

 

  

 

When the mapping is done, double-click on Acinetobacter to be sent to the Main sheet and look at one 
of abstracts by double-clicking. Acinetobacter has boosted the score of the citation, causing it to be 
ranked higher.   

Figure I-5. Term mapping gives a new way to rank by relevancy. 

Figure I-6. Boosting the score by term. 
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Figure I-7. Illustration of boost by term effects on the Mainsheet and abstract sheet. An additional mapping gets added to the 
abstract causing the term score to increase ranking. 

To see what happens when the by qty option is chosen, put a 1 next to Acinetobacter, then click on 
Map!. Then double-click on Acinetobacter and pick a citation to look at.  Here’s an example. The term 
Acinetobacter is appended to the abstract for each occurrence.  This really boosts the term score for the 
citation. 

 

Figure I-8.Illustration of boost 
by quantity.  An additional 
mapping gets added to the 
abstract for each occurrence of 
the mapping features causing 
the term score to increase 
ranking. 

The EPA has assembled a 
list of common term 
feature lists.  Some of 

them are available through the 
buttons shown on the More 
button.  However, a growing list is 
available by clicking on More 
feature lists button.  This action 
brings up a drop-down menu of 
feature lists constructed here at 
the EPA. (Figure I-9)  Try them out, 
and if there is a set of term 
features you would like to 
contribute to the community, let 
us know. 

 

 

 

Figure I-9. How to get stored starting point feature lists. 
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J. MeSHMine sheet 
 

MeSH mining is a feature to help answer the needs of researchers who ask questions like these: 

 
 I ran a query on Histamine H2 antagonism.  Can I get a list of all the chemicals annotated in 

those PubMed records? 
 I ran a query on unfolded protein response and chemical toxicity. I’d like to find some 

chemicals that cause this response.  Is there a fast way to do this? 
 I ran a query on retinal disease.  Can I get a list of genes and proteins annotated in my 

resulting article set on Main? 
 I ran a query on biosolids. I want to see a list of chemicals found in biosolids. 
 I ran a query on fipronil.  I want to know the genes and proteins associated with this 

chemical. 
 

As the above list shows, step one in using this new feature is to run a query to the Main sheet.  Let’s 
walk through an example.   

Let’s say we ran the query (Anthozoa OR coral) AND (chemical toxicity OR drug effects). 

Running this query brings back 2,801 records to the Main sheet.  Next, click on the button More things 
on the top of the Main sheet.  Click on Extract MeSH Substances. The next form asks whether you want 
to extract all annotated chemicals or just the major topics.  If you don’t know what this means, read 
about annotation at the MeSH web site: https://www.nlm.nih.gov/mesh/meshhome.html or 
https://www.nlm.nih.gov/mesh/intro_retrieval.html  

 

  Figure J-1. Buttons for extracting MeSH substances. Try both Major topics and all and observe the differences. 
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In a few minutes or seconds (depending on the size of the collection on Main and your internet speed) 
you will be taken to the MeSHMine sheet and a total displayed.  

Let’s see what’s on the MeSHMine sheet (Figure I-45).   

 

Figure J-2. MeSHMine sheet. 

Column A has the substance term. Try sorting on it.  It can be a MeSH heading or MeSH supplemental 
concept (again, go to the PubMed help to find out the difference.)  Each name is hyperlinked to the 
MeSH browser.  You can click on the name to go to the browser to find out more.   

The ArtCt column has the total number of articles on the Main sheet in which the MeSH terms was 
annotated. (Note – this is not the same as occurrences in the text of the abstract.)  The Tox/AE column 
counts the number of articles on Main in which the substance appeared with the co-annotation toxicity 
or adverse effects or poisoning.  The next column titled Ther Use counts the articles in which the 
substance is co-annotated with the subheading therapeutic use.   Try sorting on these columns. 

The column entitled Family contains a flag: 1 = family name ; 0 = not a family name.  If you are 
interested in individual chemicals only, you can sort by this column and delete the rows with a 0 in the 
Family column.  Or you can click on the More button above, then the Delete family terms button and 
remove them.  

The rest of the columns contain some more information about the chemical and its place in the MeSH 
tree structure.  If you are not familiar with the MeSH tree structure, go here and browse: 
https://meshb.nlm.nih.gov/treeView   These columns can be used to sort the list. For instance, if you are 
only interested in genes, proteins, peptides, amino acids, then sort (descending) on column S. 
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Figure J-3. Filtering the MeSHMine sheet by Family = 0 and Organic = 1. Note that several columns used by the Abstract Sifter 
code are hidden here. Column I can be hidden as well, if desired. 

Figure I-46 shows the results when the Family flag = 0 (not a family term) and the Organic flag is set to 1.  
(Note – there are a number of columns on the MeSHMine sheet that may be hidden and you should feel 
free to hide or unhide.) Here we can see a combination of MeSH supplemental concepts and MeSH 
heading chemicals.  You can tell them apart in two ways.  The MeSH supplemental concept terms start 
with a lower case letter (butenolide) and they are mapped to a MeSH term (4-Butyrolactone).  

Most chemicals are supplemental concepts and they are mapped to MeSH heading terms.  Part of the 
process in creating this sheet is to take each concept and behind the scenes, map it to one of its MeSH 
heading terms.  Once a concept is mapped, it inherits tree structure and annotated subheadings from its 
parent.  

Naturally, you’ll want to go back to the Main sheet and read more about the substances you find.  To do 
this quickly, double-click anywhere in the row (other than column A) for a chemical of interest.  This 
action takes you to the Main sheet and fills in the first sifter cell with the substance name and sorts the 
rows.  Double-clicking on the sinulariolide row gives: 

   

Figure 
J-4.Double-
clicking on 
Copper on the 
MeSHMine 
sheet brings 
you here. 

To get back 
to the 
MeSHMine 
sheet, just 
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click on the MeSHMine tab.   

When you’ve found the substances you want to work with more, copy the names and paste them onto 
the Landscape sheet Column C.  Or you can select rows on MeSHMine and click on the More button then 
Send to CuratedLists.  This is a sheet used to keep a list of things of interest. It holds the query language 
and any other information you want to keep track of. From the CuratedLists sheet, select rows and Send 
to Landscape for in-depth examination.  

For more in depth under-the-hood discussion of MeSH mining, see Section M.1 of this guide. 
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K. Version 8 EPA custom ribbon and its capabilities 
1. Button group - Working with pdfs 
Next let’s look at the Working with pdfs group.  This functionality was available in 
earlier versions of the Abstract Sifter through the Notes and Curation tasks. That 
feature still exists, but now a user can extract from any pdf, not necessarily one 
attached to a row on the Notes sheet.  

Figure I1. Working with pdfs button group 

The Extract Tables button will let you select a pdf and (in most cases) extract the data from (some) 
tables.  There are many variables playing into this feature and unless those variables are lined up just 
right, this feature may not work.  Caveats aside, when it does work, it can be very helpful.  Let’s look at a 
few examples.  

To follow along, download this pdf Profiling the ToxCast Library With a Pluripotent Human (H9) Stem 
Cell Line-Based Biomarker Assay for Developmental Toxicity - PubMed (nih.gov) by Zurlinden, et al.  

Click on the Extract tables button.  The Abstract Sifter may ask you if you want to create a new sheet. 
Then it will show the file manager dialog box so you can select a pdf.  In this example, we’ll select the 
pdf for the article above.   

After selecting the pdf, the Abstract Sifter will tell you how many tables it finds and ask if you would like 
to continue.   

 Figures I2 and I3. Extracting tables from PDFs via Word.

 

Several of the following sections discuss some of the special functions the Abstract Sifter has that help 
look up the identifiers for chemicals extracted from articles.  

a) Extracting figures 
Let’s use the same article and extract the images. Clicking on the Extract images button produces three 
choices: Tiny, Medium, Original. Try each one out.  The Tiny and the Medium choices make each image 
the same size. Original will produce them the size they are in the publication. Some may be very small 
and some very large. Often images are duplicated. Delete those you don’t want. 
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Figure I4. Images can be extracted with three size selections.  
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2. Button group - Get DSSTox IDs 
Let’s look at the way the next section on the ribbon works:  

This button retrieves the EPA DSSTox database chemical identifier using either a 
chemical name or CAS number as input.  

Here’s how to use it: 

Figure I5. Get DSSTox IDs button group 

 

 

Figure I6. How to use the Get DSSTox IDs function. 

If the chemical name you are pointing to is a synonym for the DSSTox identifier returned, the identifier 
will be shaded gray, and a message will appear.   

Given the variations in chemical names and their spelling, it is sometimes a challenge to find the 
identifier for a name pulled from a publication.  Sometimes the chemical can be found in PubChem or 
Common Chemistry. For information on these sources, see the PubChem section of this user guide.  The 
synonym resolver software used by the EPA Computational Chemistry Dashboard is also useful because 
it will recommend spellings.  
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3. Button group – Get structure diagrams 
 

This ribbon group allows the user to retrieve chemical structural diagrams.  These 
are png files delivered by the CCTE APIs.   

There are two ways to do this. Let’s walk through some examples. 

 

 

Figure K-2. Steps in retrieving chemical structure diagrams inserted into rows. 

The second way to get structure diagrams is via the Tiles button.   

Let’s work through a basic example and a fancy example of Tiles.  A list of chemicals with DTXSIDs is 
required. Select the rows of interest and click on the Tiles button. A form appears that asks for columns 
with input parameters.  We’ll ignore the colorize input and specify where the DTXSID is and the label.  
We’re using chemical name as the label. After clicking on OK, the following structure diagrams and 
labels are written to the Tiles sheet. Note that the labels are in the odd rows starting with 5.   

 

Figure K-3. Select cells and click on TIles to create a separate sheet with a set of structure diagrams. 

At this point, there are several ways to format the sheet.  Clicking on the Select labels button will 
predictably select the labels which lets the user change the format to all at the same time. A colored 
frame can also be added to all the structure diagrams but clicking on one diagram, then Ctl-A and using 

Figure K-1. Get structure 
diagrams ribbon group. 
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the Excel formatting options.  Here’s the output after formatting the labels and the diagrams. (Note: this 
in Figure K-4 is a totally fictional example.) 

 

 

Now let’s add some more information to the labels. 
We’ll make a label that’s a concatenation of various 
values including the chemical name, DTXSID, and the 
(fictional) numeric value.  We’ll add line feed 
(char(10)) to the formula to make it easier to  read. 
(Figure K-5) 

 

Figure K-5.  Steps in adding more data to the Tiles. 

   

Figure K-4. Tiles can be fancied up. 
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4. Button group - Chemical names, IDs, and more 
Now let’s move to the along the ribbon to the group of buttons called Chemical names, IDs, and more. 

 

Figure K-6. Ribbon options in the group Chemical names, IDs and more. 

Here’s an example showing how to retrieve CASRNs.  

 

Figure K-7. Steps in running the function to retrieve CAS RNs. 

The Preferred Name, Other names and IDs, More stuff, SMILES, and the PubChem buttons work in the 
same way.  

Chemical synonyms are different from other identifiers because there can be many synonyms for one 
DSSTox chemical.  The synonyms option in the Abstract Sifter provides two options for retrieving and 
viewing the synonyms.  Using the figure below, let’s walk through the steps. First select a row with the 
chemical of interest. Click on Synonyms, then See synonyms.  Enter the column with the DTXSID. A form 
with the synonyms will appear. Synonyms have different quality descriptors such as valid and good. 
Scroll down to see the full list. (Figure K-8) 

  

Figure K-8. Viewing synonyms for a chemical. 
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It's also possible to get the synonyms returned as a concatenated value in a cell. Probably the most 
common reason is to construct a query for a search engine like PubMed.  The Abstract Sifter gives you 
the option, too, of formatting a query using the synonyms.   

To walk through this process, select an empty cell in the row with the chemical of interest. Click on 
Synonyms, the Retrieve synonyms. When the synonym selection form pops up, select the types of 
synonyms desired, along with what delimiters and suffices to add. The selected cell is populated with 
the synonyms formatted as specified. 

 

Figure K-9. Writing the synonyms to a cell with concatenation and suffices. 
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5. Button group - PubChem and Common Chemistry  
 

Figure K-10. PubChem and Common Chemistry. 

 

The PubChem and Common Chemistry menus provide access to chemical data 
from National Library of Medicine’s PubChem and American Chemical 

Society’s Common Chemistry data resources[1, 4].  

The PubChem button contains a growing number of functions that retrieve chemical entity data from 
PubChem and its rich APIs. (Figure K-11.) 

 

Figure K-11. PubChem function available. 

The PubChem and Common Chemistry menu 
selections work the same way as the CCD 
options. The user selects an output cell, clicks on 
a menu option representing a function, and then 
specifies the column of the input data.  

A list of the APIs used for each button in the 
PubChem menu can be found in the Technical 
Appendix to this user guide.  The functions that 
retrieve the literature and patent counts do not 
retrieve the snapshot numbers seen on the 
PubChem website.  The functions count the 
results in returned lists of patents and articles, 
respectively.  This means that the functions are 
slow, especially in the case of chemicals that 
occur in a large number of patents. (Figure K-12)  
The xml returned by the request for benzene’s 

patent counts, for instance, will time out and give this message:  
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Figure K-12. Retrieving patent counts may time out because there are so many. 

 

The Common Chemistry button lets the user retrieve a CAS number using chemical name.   

 

Figure K-13. Common Chemistry option. 

More about Common Chemistry 
can be found here: CAS Common 
Chemistry . 
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6. Button group – Formatting and File Management 

 

These buttons offer functionality that makes curating information from publications easier.  No matter 
what method one uses to get information out of a pdf, the data can be messy.  The formatting that 
makes a pdf readable does not always come across when extracting or copying and pasting. Often, too, 
the information that one wants is not in a nice, organized table but in a paragraph of text, and the text 
of interest needs to be separated from the rest of the text.  

 

The formatting button, shown below, consists of functions that help split text, merge text, clean text, 
and move text. The functions work like Excel formatting functions in that you select the target cells and 
then click on the button.  Some of the functions, like the split options, will split the target cell and write 
the resulting text to cells to the right of the target cell.  

The move text left or right buttons will essentially cut and paste cells.  You could use cut and paste as 
well.  

Let’s walk through some more of the examples.  
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The File management button lets the user point to directories.  Specifying the pdf directory will direct 
the Abstract Sifter where to locate the downloaded and saved pdfs.  
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7. Button group - BioAssays: ToxCast and Tox21 

 

This set of functions lets the end user retrieve and visualize the hit calls from EPA’s ToxCast and Tox21 
assays[5, 6].  Let’s first get an overview of what this output might look like and then we’ll go through the 
steps in building it.  

 

a) Sections of the Bioassay sheet: Chemical section 
Earlier parts of this document have walked through how to get a list of chemicals and DTXSIDs.  Feel free 
to put anything in Column C and unhide columns D, E, and F.  Columns from G on belong to the Abstract 
Sifter. This example has ToxCast active ratio in Column C.  We are about to see how to retrieve 
ToxCast/Tox21 hit calls, so it helps to know whether a chemical actually has been tested in one of those 
testing programs. 

b) Sections of the Bioassay sheet: Assay section 
Once you have your chemicals of interest in the Chemical section with DTXSIDs in column A, then you 
can retrieve assays of interest and populate the Assay header section above.  There are several ways to 
do this.  Keep in mind that the ToxCast and Tox21 testing programs include over 2000 assay endpoints. 
Generally, people are interested in only a subset.  The Choose assays button gives the user several ways 
to select a subset. The reader is encouraged to try them out. It’s pretty quick. 

Click on the Choose assays button. The form below appears and presents four options for the selection 
of assays.  In the example below the By gene symbol option has been selected and “rar” was entered. 
The assay header section was then populated with the assays.  Please note that the gene search was 
performed by string matching and therefore is not exact entity matching.  The field the match is 
performed against is in row 4 with Genes as the header.   

The assay header section also has the assay endpoint id (AEID) in row 5, the assay endpoint name in row 
6, and PubMed query terms in row 3 (more on this later). 
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c) Retrieving hit calls  
Once the assay header information is in place, and the list of chemicals is in place, the user can retrieve 
the hit calls for the chemicals. To do this, select any cell in the row and click on the button Get 
bioactivity. For the chemicals in each of the selected rows, hit calls are retrieved. (Note: this can be a bit 
slow. A cancel option will display.) 

 

In the hit call section, a 1 means hit, 0 means not deemed a hit, and the hashes are really -9999 which 
means the chemical was not tested.  

d) Sorting the bioassay results 
Once the hit calls have been retrieved, further exploration options are available. Let’s walk through the 
sort options available through the Sort button. The second sort option is straightforward – it sorts the 
columns by the assays with the most positive hit calls.   

The first option – Sort by selected chemical – is more complicated.  Let’s look at it.  First, select a cell in a 
row with a chemical of interest, then click on this option. The Abstract Sifter will move the chemical to 
row 7 and sort the assay columns so that positive hit calls are on the left where they are visible. That 
action eliminates the need for scrolling to the right to find the positive hit calls.  

 

e) Viewing assay similarity 
Visually, it is also easier to find other chemicals that might be similar to Kepone in their activity in the 
selected assays.  If you have a large list of chemicals, manually viewing the patterns in hit calls may not 
be optimum so the Abstract Sifter can calculate a distance metric between your selected Row 7 
chemical (Kepone in our example) and the other chemicals. 

That functionality is available through the Calculate button. You can see by the results that Danazol 
assay results are closest to Kepone’s.   
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Technical note: how is the distance calculated?  The distance is always calculated between the chemical 
in row 7 (referred to here as Row 7 chemical) and each of the other listed chemicals (referred to here as 
target chemical). From an Excel perspective, the distance is calculated row by row, and for each row, 
column by column comparing each chemical to the Row 7 chemical. Here’s the logic: The three possible 
values for a cell are 0, 1, or -9999 (which means not tested).  If one or both of the chemicals are not 
tested, that column is ignored. For the rest of the cells in the row, the number of times the Row 7 value 
is the same as the target chemical value is counted and the number of cells that are able to be 
compared (that is, either 0 or 1 and not -9999) In other words the Abstract Sifter is calculating the 
intersection of the two sets, Row 7 chemical cells and target row cells being the two sets.  The 
intersection is divided by the union of the two sets, giving the similarity metric. 

 

 

f) More on selecting assays  
Let’s circle back and look at the other ways to populate the Assay header section. Clicking on By 
platform reveals a selection of available assay platforms to choose from. Click on one, pick Clear or 
Append, and then click on OK. The headers will be written to the Assay Header section. Next, select 
chemicals and Get bioactivity button. 

 

The option By selected chemical lets you retrieve all the assay headers for the positive assays for one 
selected chemical.  So first, select a chemical. Then click on Choose assays, then pick By selected 
chemical.  
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g) Bioassay signatures 
Now let’s turn to signatures.  Signature is a term that refers to a set of assays that – for whatever reason 
– are looked at together.  For instance, a biological process under study may involve a network of genes 
and disruption of any of these genes might perturb an important signalling network.  We’re calling this 
example gene set a signature.  

The end user can specify the signature in two ways. The easiest is to go to the Signature sheet. Here all 
the ToxCast and Tox21 assays are listed with their genes. (Note: in the view below column D is hidden.) 

To build a signature, change the 0 in the Weight column 
to a 1 (or higher number to give that assay greater 
weight). 

 

 

In this sample signature, we’re looking for chemicals that have activity at 
VEGF receptors or EGF receptors. The weights for the corresponding assays 
have been changed from 0 to 1 and for Vegfr1 to 3 because that gene is 
particularly important to the biological process under study (in our 
hypothetical network). 

Next, we’ll go back to the BioAssay sheet and click on Choose Assays, then 
pick By signature, then click on OK. The assays with the non-zero weights 
are written to the Assay header section. 

  

 

 

 

Next, retrieve the bioactivity by selecting 
chemicals and clicking on Get bioactivity. 

To see how the signature can help with 
analysis, try out two options. First sort columns by signature, then try Calculate distance from signature 
option under the Calculate button. 

 

 

Let’s look at the results after performing both of these actions.  
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Notice that the assay columns are 
sorted by the signature weight. 
The chemical rows are sorted by 
the distance metric of the 
chemical hit calls from the 
signature with the highest 
number signifying the closest 
distance. 

It is also possible to adjust the 
Signature weight by changing the 
values in row 1 cells.   

h) Retrieve hit calls and chemicals for one assay 
Another, less obvious way to retrieve assay hit calls is to select an assay from the Assay header section 
and double-click on the assay name. In the following example, the assay NVS_GPCR_h5HT5A was 
double-clicked. The Assay Description form is shown that has the long description of the assay.  The 
actives out of total chemicals tested is displayed as well. The actives can be retrieved by clicking on the 
button Retrieve actives. 

 

i) Running a PubMed query from bioassay results 
Another feature of the Bioassay sheet functionality is the ability to link the assay space to the literature 
space.  Let’s say a chemical has a positive hit call in an assay and the user thinks “I wonder if there is any 
literature support for the connection between the chemical and the gene tested in this assay? “ 

To allow the pursuit of these logical questions, the user can double-click on the cell.  The chemical name 
and the query text (Row 3) is written to an Abstract Sifter query form and from there a query can be 
executed and the results sent to the Abstract Sifter Main sheet. It is important to note that the provided 
query text is not extensive, and the end user is encouraged to enhance it before running.  Consider the 
Row 3 query terms a minimal starting point. (Indeed, this text is still being populated, so check back.) 
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j) Populating assays from MeSHMine 
One additional way to populate the assay section of the Bioassay sheets starts with the Abstract Sifter 
MeSHMine sheet.  Let’s go back and review what the MeSHMine sheet is, how it is created and how it 

could be 
a link to 
assays. 

The 

MeSHMine sheet itself is output created by extracting the MeSH terms from the PubMed records on the 
Main sheet.  So let’s start with a example running a query on the Main sheet to help with some research 
we’re doing (hypothetically) on microglia and embryonic development. We’ll run the query shown 
below, which results in 3250 records being written to the Main sheet. Next we click on the More things 
button on the Main sheet, resulting in a form that has the option to Extract MeSH Substances.  We 
choose that option, then select Major topics only and click on OK. 

On the MeSHMine sheet, click on the More button, 
then on Color proteins / genes in bioassays. That 
action will go through each of the MeSH gene and 
protein names and see if they match a ToxCast or 
Tox21 gene or protein name.  (Technical note: this is 
done by string comparison of the MeSH name with 
the query string associated with the assay. Because 
the query language is manually curated, is may have 
omissions.)  The matching MeSH terms are colored 
blue.   
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The user can then select terms of interest – the blue 
colored ones - and click on the More button to have the 
assay header section of the Bioassay sheet populated 
with these assays. 
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8. Button group – ToxPrint chemotypes 
Click on EPA custom to see the custom ribbon that has this ribbon group. 

 

Figure K-14. Ribbon functions for ToxPrint chemotype functions. 

ToxPrints are chemical structural elements that are designed to be useful in the toxicology and 
environmental domains[7]. Data for ToxPrints is 0 and 1, indicating whether the chemical contains one 
of the 729 ToxPrint substructures. ToxPrints can be used for similarity searching and for clustering.  The 
Abstract Sifter can retrieve ToxPrints, sort them by a selected chemical, calculate structural similarity 
between one chemical and the rest of the set, and in the case where a binary endpoint is available, 
calculate the contribution of each ToxPrint to the positive and negative subsets.   

As we did with the BioAssays section previously, let’s first get an overview of what this output might 
look like and then we’ll go through the steps in building it. 

 

Figure K-15. Overview of Toxprints sheet. 

 

a) Sections of the ToxPrints sheet 
The chemicals are placed in columns A-C.  The most important element is the DTXSID because this value 
is used to retrieve the ToxPrints.  If there is no DTXSID, then a SMILES is essential. It will be used to 
calculate the ToxPrints.   
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The Toxprints section is 729 columns with the ToxPrint numbers and names in rows 4 and 5. Row 3 
contains a count of the occurrences of the ToxPrints in the chemical set.  

The ToxPrint data is simply a 1 if the chemical contains the ToxPrint, 0 if not.  

Columns D and E and rows 1 and 2 are useful if your chemical set has chemicals that are active or 
inactive in a particular assay, for example. The Abstract Sifter can help indicate which ToxPrints occur 
more often in the active chemicals or the inactive chemicals.  

Let’s go through the steps in creating this sheet.  

b) Populating the chemical section 
First, delete the chemicals that may already be on the sheet by selecting the rows and clicking on delete. 
You can also delete columns (by selecting entire columns) from column H to end.  Paste your chemical 
names in column B and either paste or retrieve the DTXSIDs in column A.  If you don’t have a DTXSID for 
a chemical, retrieve the SMILES string in column C. (See section K above.) 

 

Figure K-16. Toxprints 
sheet ready to retrieve 
Toxprints. 

c) Populating the 
ToxPrint headers 
and data sections 
Next, to retrieve 
the ToxPrints, 
select rows (any 
cells in the rows) 
and then click on 
Retrieve 
ToxPrints. 
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Figure K-18. Toxprints as 0 and 1 loaded. 

The ToxPrints are returned as 0 and 1 for each chemical. Note that ToxPrints are very sparse data and at 
this point not exactly useful. To see which ToxPrints are associated with which chemicals, you’d have to 
scroll to the right a long way.  Let’s explore ways to make them more meaningful.   

d) Sorting by selected chemical 
Pick a chemical of interest, select its name, and then click on Sort  then Sort columns by selected 
chemical.  

Figure K-17. To retrieve Toxprints, select chemicals and click on button. 
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Figure K-19. Sort Toxprints by selected chemical to get a better view. 

Sorting by chemical does two things. First the chemical is inserted into row 6 of the sheet. Then the 
columns are sorted so that the Toxprints associated with the selected chemical are visible.  

 

 

 

 

 

 

 

 

 

This select chemical and sort procedure can be performed as many times as wished.   

e) Calculating Tanimoto distance 
Often, researchers will want to pick one chemical and find out how similar the rest of the set of 
chemicals is to that selected chemical. To find this similarity, select a chemical, sort on it, then click on 
Calculate button, then Tanimoto. This action tells the Abstract Sifter to calculate the distance between 
the sort on chemical – the one on row 6 – and the rest of the chemicals in the set.  

 

Figure K-21. To calculate the distance between the row 6 chemical and the rest of the set, 
click on the Tanimoto selection. 

Figure K-20. Now the Toxprints for the chemical are together and viewable. Note 
the selected chemical is now on row 6.  
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Figure K-22. The Tanimoto distance is 
calculated between the Row 6 chemical and 
the rest of the set. 

From the Tanimoto results it is 
evident that salicylic acid is the 
chemical most similar structurally in 
ToxPrint space to aspirin. Tanimoto is 
calculated with the same algorithm as 
the bioassay similarity described in 
Section K.7. 

The Tanimoto can be recalculated for 
any number of chemicals. It’s always 
a two-step process.  First, sort by the 
chemical you want to calculate from. 

It is inserted into row 6.  Next, calculate Tanimoto.  

f) End point exploration 
Sometimes researchers have a set of chemicals that are associated with end points. The end points 
could be assay results.  In the ToxPrints sheet, the researcher can explore the relationships between 
binary (0 or 1) end points and ToxPrints.  

Let’s see how that functionality works.  

First, we add 0 or 1 values to the EndPoint column on the ToxPrints sheet. In this example the 0 and 1 
indicate whether the chemical was positive or negative in a developmental toxicity assay[8].  

 

Figure K-23. How to 
calculate end point 
enrichment. 

When the End points 
are in, click on 
Calculate then End 
pt enrichment. That 
calculates a value for 
each chemical and 
places that value in 
column E. Next, sort 
by column E in 

descending order.  
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Scroll down and look at the 
relationship between the 
End point value (1 or 0) 
and the Feature 
enrichment score. The 
higher the score is, the 
more likely the End point is 
1.   

In essence the Abstract 
Sifter has used the ToxPrint 
features and their 
occurrence ratios to 
describe the positive and 
negative chemicals.  

Note that in the middle of 
the list, the 0 and 1 values 
start to get mixed. Here 
the ToxPrints were not 
strong enough descriptors 
to segregate the space 
cleanly. 

A logical question to ask 
next is: could chemical 
activity be predicted for 
chemicals not on the list? 

To test this idea out, let’s 
add a chemical.   

Here ibuprofen is added to the bottom, its DTXSID is retrieved. The chemical name is colored to make it 
stand out.  Nothing is placed in column D (Endpt).  Next, while the ibuprofen cell is selected, we’ll click 
on Retrieve ToxPrints.  

 

Figure K-25. Finding neighbors for chemicals outside the original set. 

Next we’ll click on Calculate End pt enrichment. Now we’ll sort column E and see where Ibuprofen lands. 
It looks like it ends up in a part of the list with positive and negative interspersed. Its two closest 
neighbors are diethylstilbestrol and caffeine, one positive and one negative. This exercise did not tell us 
much. We happen to know in the assay of interest, Ibuprofen was negative.  

Figure K-24. Results from calculating end point enrichment. 
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We went through the same exercise 
with Ziprasidone, a chemical that was 
positive in our assay.  It ended up with 
structural neighbors that were all 
positive. Esomeprazole was tried next. 
This chemical, negative in the assay 
ended up in a mixed positive and 
negative neighborhood.  

Predicting chemical activity using 
structure has a strong rationale and is 
a science (QSAR – quantitative 
structure activity relationship) with a 
lot of literature behind it. It’s worth 
checking out.  

Using the Abstract Sifter ToxPrints 
utility may indicate that structure-based methods may be a good addition to the predictive toolset.  

  

Figure K-26. Trying more chemicals outside the original set. 
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9. Button group – Chemical lists 
The Chemical lists button group offers a set of functions that are new to the Abstract Sifter. The new 
functionality builds on the capabilities of other public resources taking advantage of API call libraries 
from the EPA, PubChem, and PubMed to bring the chemicals analyzed, measured, tested, described in 
publications to the Abstract Sifter user.  

Let’s walk through them.   

 

Figure K-27. Chemical list options. 

The first button Get EPA CCTE lists is the same functionality that you 
can find on the EPA CCTE Computational Toxicology Dashboard 
(https://comptox.epa.gov/dashboard/chemical-lists)[6]. In that 

application the user picks a list and can view the chemicals.   

In the Abstract Sifter, click on the Get EPA CCTE lists button.  That action shows (or creates) a new sheet 
called ChemLists and populates it with the currently available list of chemical lists available through EPA 
CCTE DSSTox database. The list of lists can be searched using the Excel filtering and sorting options or by 
sifting using sifter cells B3, C3, and D3.  To see more information about a list and retrieve the chemicals 
on it, double-click on a row with the list of interest.  Double-click brings up a form with more 
information about the list, the number of chemicals on the list and a Retrieve button.  Clicking on the 
Retrieve button causes the Abstract Sifter to create a new sheet named for the list of choice and 
populated with the chemicals on the list.  

In the example shown in Figure I-63, the row on ChemLists with AEGLSVALUES was double-clicked and 
once the form appeared, Retrieve was clicked. This action created a sheet called AEGLVALUES populated 
with the 174 chemicals on the list. 

 

 

 

 

 

 

 

 

  

Figure K-28. Double-click on a row for the desired list. 
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Figure K-29. Double-clicking on a list row brings up this form. Click on the Retrieve button to create a new sheet and download 
chemicals. 

The other button under Chemical lists ribbon is Publication chemical retrieval. This button has four 
options as shown in Figure I-64.   These options represent Excel functions that require PubMed ID as 
input and a place to put the output.  If the user is on the Abstract sheet viewing an abstract for a 
PubMed record or curating a pdf, there will be a PubMed ID in cell B2.  The functions will use the value 
in B2 as input and the output will be placed on the Abstract sheet or curation sheet, respectively.   

If the user clicks on any of the options from a sheet that is not a curation or the abstract sheet, a new 
sheet will be created, and the user will need to enter the PubMed into cell B2.  

These options are best run from either the Abstract sheet or a curation sheet for one publication.  These 
options look for a PubMed ID in cell B2.   

 

Figure K-30. The Publication chemical retrieval option has four options. 

a) Option: Get EPA CCTE curated chemicals  
 

The EPA Center for Computational Toxicology and Exposure has 
started a project to curate chemicals from the chemical and 
toxicology literature.  In this context, curate means extract the 

chemical name and find its DSSTox identifier. The association between the document and the chemicals 
is stored in the cloud where they can be retrieved and presented to end users.  As of this writing (April 
2024) the number of articles with curated chemicals numbers only in the hundreds, but it is growing.  

Other organizations also identify chemicals in publications and provide that data.  The National Library 
of Medicine (NLM) has for many years annotated articles with a set of MeSH terms. These terms include 
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chemical entities.  The annotation is generally restricted to the information in the abstract and lists of 
chemicals in the article will not likely be annotated.  

PubChem provides two avenues to get chemical entities from the literature (Kim et al., 2016). First, 
some journals require a deposition to PubChem as a step in the publication process.  These chemical 
entities can be retrieved from the PubMed Medline record.  Second, PubChem employs automated text-
mining to identify some chemical names in abstracts and links these names to the PubMed ID. For an in-
depth explanation see the Kim et al. publication[1]. 

Chemical entities can be retrieved from any of these four sources with Abstract Sifter 8. Let’s go through 
two examples.  First, retrieve the PubMed entries for two publications: on the Main sheet click on Query 
PubMed then enter 20081854[uid] OR 33113642[uid] into the box and click on Submit.  

When the two entries are returned to the Main sheet, double-click on the row with 20081854, the 
article about zebrafish assays. This brings you to the Abstract sheet. Next, on the EPA custom ribbon, 
click on Publication chemical retrieval, then Get PubChem deposited chemicals (Figure I-65).  

 

Figure K-31. PubChem deposited chemicals for PubMed ID 20081854. 

Where does this list of chemicals come from?  Click on the article’s PubMed hyperlink to see it on 
PubMed, then scroll down and click on Associated data. You will find the same chemicals listed here in 
the Abstract Sifter. The authors or the journal have deposited the chemical list with PubChem and it is 
surfaced through PubMed.  

Next, go back to Main and double-click on the row for PubMed ID 33113642.  On the Abstract sheet, pull 
up the Publication chemical retrieval button then click on Get MeSH substance annotations and Get EPA 
CCTE curated chemicals and see what happens.  In this case there are both MeSH substances and EPA 
curated chemicals. (Figure I-66) 



68 
 

 

Figure K-32. EPA curated chemicals and MeSH substances for PubMed ID 33113642. 
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10. Button group – Literature 
 

Figure K-33. Literature options on ribbon. 

You may be asking “Why is there a button group for PubMed when the Abstract 
Sifter functionality revolves around PubMed?”. Good question.  We’ll go through 

some examples, and it will become clear. 

The PubMed pull-down looks like this: 

 

 

 

 

 

 

Figure K-34. PubMed options. 

 

 

The first two options - Send queries to Log and Send queries to Landscape - can only be run from the 
BioAssay sheet. These options construct queries from the chemical names in column B and the gene 
identifiers in row 3 and send them either to the Log sheet or the Landscape sheet.  Queries on the log 

sheet can be run by 
double-clicking single rows 
or by selecting several 
rows and running in batch.  

On the Landscape sheet 
the query language will be 
put in column C and row 3. 
Select the corresponding 
cells and click on Update 
article counts to retrieve 
counts. 

Figure K-35. Connecting bioassay results to the literature. 
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Figure K-36. Sending to 
log writes the queries to 
the log sheet, where those 
not returning 0 records 
can be run by double-
clicking. 

 

Figure K-37. Sending 
queries to Landscape 
populates the Landscape 
sheet where article counts 
can be retrieved. 

 

The next selection 
under Literature is 
Get PubMed article 
count. Normally, the 

Landscape sheet is the best place to get article count. Sometimes, though scientists want article count in 
a chemical list to help them rank chemicals by likelihood of being identified in water or blood by 
methods such as nontargeted screening.   

 

Figure K-38. How to get article count outside Landscape sheet using Get PubMed article count. 

Here’s an example how to use the next options on the PubMed list of functions.  

Let’s say we have a list of DOIs.  Maybe we got them from a bibliography.  We’d like to retrieve the 
articles in the Abstract Sifter. First, we use the DOIs to get PubMed IDs (PMIDs), then we send the PMIDs 
to PubMed to retrieve the records in the Abstract Sifter.  

Here’s the sequence of events:  
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Figure K-39. Steps to retrieving PubMed IDs (PMIDs) with DOIs. 

To get the articles sent to Main follow the steps in Figure K-27:  

 

Figure K-40. 
Steps to 
populate Main 
with a list of 
PMIDs. 
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The last button on the EPA custom ribbon has (currently) only one function: it retrieves the open access 
link to the article’s pdf, if the article is open access and the Unpaywall service has that link. It works the 
same as all other functions. Select the cells for output, click on the function option, specify the column 
for input. (Figure K-28) To find out more about the Unpaywall service, check this out:  
https://unpaywall.org/ 

 

Figure K-41. Retrieving a link to open access pdfs using DOIs and the unpaywall service. 
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L. Helpful Tips and Guidelines  
 

1. Tip 1 – Checking quality of results 
 

The Landscape sheet is a great way to explore a set of chemicals, but some chemical names are long, 
complex, and a challenge to PubMed.  If you copy and paste a chemical name from another source, 
make sure it does not have any special characters.  Nonprinting escape characters make the web service 
calls give unexpected results, but the PubMed web site knows how to ignore them.  Also, try your 
chemical names with quotation marks and without them to see which works better. Sometimes 
quotation marks are essential.  

For other types of errors or strange results, it’s a good idea to check it in PubMed. You can take any 
query generated by the Abstract Sifter and copy and paste it into PubMed using Ctl-C to copy and Ctl-V 
to paste.  For example, the query in the box shown in Figure L-1 is selected and copied (with Ctl-C).  
Then in PubMed the query is pasted into the query line at the top as shown in Figure L-1. Click on the 
search to run the query then click on the Advanced link to be taken to the page with search details.   
Figure L-1 shows the information provided by PubMed about how it expands the query.  If you need to 
learn more about PubMed queries, click on Help on the PubMed home page. 

 

Figure L-1. How to check out a 
query by running it in PubMed and 
seeing how PubMed parses and 
expands the terms. 

 

 

 

 

 

 

 

 

 

2. Tip 2 – Sifting the chemical literature 
 

It can be very helpful in chemical research to include the chemical name in the sifting process. This is 
because a chemical can be mentioned in an abstract even in cases where the article is not really about 
the chemical and will be retrieved in the PubMed query (depending on how the query is worded).  
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Counting the occurrences of the chemical name in the abstract through the sifting process can help the 
user discriminate between articles mentioning a chemical or those that are actually about the chemical.   

 

3. Tip 3 – Cleanup and customization 
The Abstract Sifter can be cleaned up by deleting rows and columns from previous work, but the 
Abstract Sifter programming requires certain columns and rows to be in certain places.  To learn how to 
clean up your sifter without disrupting the behind-the-scenes coding, consult the table below.  

Sheet name Advice for cleaning 

Main Do not add columns. Rows will be added and deleted by the Sifter. 

Abstract The Abstract Sifter rewrites the data on this sheet every time you double-click on a Main 
sheet row.  If you want to save chemicals retrieved to the Abstract sheet (see K.9) then 
copy and paste them to another sheet. 

Notes Delete any unwanted rows after Row 2. Do not add or delete columns. 

Log Delete any unwanted rows after Row 2. Do not delete columns. Add columns after G if 
desired. 

Sample_Queries Delete unwanted rows after Row 3. Modify and add rows as desired, following the 
pattern of current rows. (That is, keep the heading in column B and the query text in 
column C.) Hint: use this sheet to keep queries important to your organization. 

Pathway_queries Delete unwanted rows after Row 3.  Modify and add rows as desired, following the 
pattern of current rows. 

Landscape Delete or modify rows after Row 4 and columns after Column D.  

CuratedLists Delete or modify rows after Row 3 and columns after Column C. 

TermMap Delete or modify rows after Row 3. 

MeSHMine Abstract Sifter deletes from this sheet before writing new data.  Feel free to make a copy 
of it.   

Toxprints Delete rows after row 5. It’s OK to delete columns from H on.   

Bioassay  Delete rows after row 6. OK but not necessary to delete columns from H to the right. 

Tiles Tiles is cleared before using by the Abstract Sifter. 

Signature Delete after row 2 … but there’s really no need to. 

 

Keep in mind that the Abstract Sifter is an Excel file.  You can rename it, mail it, and of course, if you 
want to keep your Log, Notes, and Landscape entries, you should save it.  The Sample_queries sheet 
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provides an opportunity for you and your organization to start collecting and organizing queries that you 
have found useful.  

4. Tip 4 – Collaborative literature review tips 
Sometimes more than one person will want to work together on evaluating a set of articles. The 
Abstract Sifter has some features to make this easier.  So, let’s say Mary and Joe each retrieve, sift, and 
take notes on their own Abstract Sifter files.   Mary can copy Joe’s notes to her version of the Sifter and 
then she has both sets. (Or they can mail the Sifter back and forth. )   

 

Figure J5. Notes from two reviewers combined on the Notes sheet.  

To see if she and Joe disagreed on any record, she can click on More Stuff then Highlight Conflicting. The 
titles of Notes with different yes/no/maybe designations are colorized in purple. Resolving the conflicts 
and re-clicking on the button will cause the purple to disappear. 

 

Figure J6. Purple highlighting on title of conflicting notes.  

 

 

5. Tip 5 – Connections to the EPA Chemicals Dashboard 
 

The Environmental Protection Agency’s Chemicals Dashboard is a great place to find chemical 
information to enhance your chemical search queries with synonyms and CAS numbers.  Future releases 
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of the Dashboard will offer opportunities to download a list of chemicals formatted for easy insertion 
into the Landscape sheet. You’ll find the Chemistry Dashboard here: 
https://comptox.epa.gov/dashboard. 

The EPA Chemicals Dashboard also contains its own (slightly different) version of the Abstract Sifter. It 
works on the same basic premise as the Excel version, but has some interesting differences.  To see it, 
start with a chemical search.  Let’s look at the chemical fipronil by entering the name in the search box 
and clicking on the search icon (magnifying glass) (Figure J7).   

  

 

Figure J7. Searching for fipronil on the EPA’s Chemistry Dashboard entry form 

 

The main page for fipronil is displayed with the structure diagram and a selection of tabs below that lead 

to other information about the chemical.  Click on the Literature tab as shown in Figure J8. 

 

Figure J8. Select the Literature tab then on PubMed Abstract Sifter (see below). 
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Figure J9. How to select prepared queries. 

 

Select PubMed Abstract Sifter on the left set of buttons.    The Dashboard helps you to build queries for 
this chemical.  The chemical identifier part of the query is prepopulated on the right with name and CAS 
number.  The subject matter part of the query is determined by selecting a topic area in the pull-down 
box in the center of the form. The user has several pre-composed queries to choose from.  When one of 
them is chosen, the query is modified by appending the subject matter text. Figure J9 shows that when 
Metabolism/PK/PD is chosen, the text (metabolism OR metabolite OR tissue distribution OR 
pharmacokinetics OR pharmacodynamics) is appended to the chemical identifiers.  The query can be 
modified manually as well. When ready, the user clicks on Retrieve Articles. See Figure J10. 

 

J10.  Results after retrieving articles. 
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J11. Sifting and sorting. 

Figure J10. Sifting on the EPA Chemicals Dashboard’s PubMed Abstract Sifter. 

 

After the user clicks on Retrieve Articles, the article information is retrieved from PubMed and inserted 
into the results table.  The articles can be sifted by entering terms into the boxes shown.  In the example 
in Figure J10, the user has entered “fipronil”, “tissue”, and “metabol” into the sifter entry boxes.  The 
occurrences of these terms are counted for each PubMed citation and displayed. The table can be 
sorted on these values.  Clicking on a row tells the Dashboard Sifter to display the title and abstract 
below the table with the sifter terms highlighted as in Figure J11. 

 

Figure J11.  Clicking on a row displays the highlighted abstract below. 

Sifter terms 

 Counts 
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A check box on the left of the table provides a way to select citation rows.  Selected rows can be 
downloaded or sent to PubMed by clicking on the pull-down box to the right. 

6. Tip 6 - Populating the Excel Abstract Sifter from the EPA CompTox 
Chemicals Dashboard 

The Chemicals Dashboard can download chemicals in a variety of formats.  One of those formats make it 
easy to use in the Excel Abstract Sifter.  Here’s an example to get you started.  On the home page of the 
Dashboard, click on Lists, then chemical, then pick a list.  We’ll pick Algal Toxins as a sample. Click on the 
name, then, when the chemicals appear, click on Send to Batch Search.   (OK you could have put your 
own list of chemicals into the Batch search … another option.) 

  

Figure J12. Send a list of chemicals to Batch Search. 

 

Click on the following:  Choose Export Options then Choose Export Format then Excel then Abstract 
Sifter Input file under Enhanced Data Sheets. Then Download.  An Excel file will be built.  Open it and go 
to the sheet Abstract Sifter Sheet.  Copy the chemicals you want and paste them into the Abstract Sifter 
either on the Landscape sheet or the CuratedChemicals sheet. 

Download Chemical Data, then Download as Excel, then Abstract Sifter Input File (Beta), then (finally) 
the Download bar. This action will download the chemicals to Excel. Open that file. It will have 2 sheets. 
Open the one that is called Abstract Sifter.  It looks like Figure J15. On the Abstract Sifter Landscape 
sheet, unhide column A.  This is done by clicking on the left border of Column B, then right-clicking to 
see the menu where you can click on Unhide.  Paste rows from the downloaded spreadsheet onto the 
Landscape sheet as in Figure J16.   
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Figure J15. Excel view of downloaded chemicals on 
Abstract Sifter sheet. 

 

 

 

 

 

Figure J16.  Unhide column A on the Landscape sheet in order to paste the DSSTox number there. 
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Figure J17. This is what the sheet will look like after unhiding Column A and pasting the chemicals downloaded from the 
Dashboard. 

Now, enter subject matter queries, or, if you already have queries in place, select the intersecting cells 
and click on Update Article Counts.  Click on one of the Heat Map buttons to make it pretty. 

 

 

Figure J18. Downloaded chemicals and queries with subject matter queries.  
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Now you have an overview of your chemicals and what literature is out in PubMed for them.  Take 
advantage of the iterative nature of the Abstract Sifter to query, sift, read, note as much as you need.  
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M. In-depth discussions 
1. MeSH Mining in-depth 

Most PubMed citations are enhanced by the addition of MeSH indexing terms.  This indexing is 
performed by a combination of automated text-mining and manual curation. One of the entities indexed 
is substance name.  Substances (like chemicals) discussed in the abstract will likely have the chemical 
name annotated, often along with a family name for that chemical.  Note:  publications that discuss lots 

of chemicals in the text (i.e. “we studied 25 pesticides …”) will 
not have every chemical annotated but will likely have the 
term Pesticides in the annotations.  

Often, too, annotations will have subheadings of interest. In 
the realm of chemicals, these subheadings can indicate 
whether the toxicity (adverse effects, poisoning) of the 
chemical is being discussed or the therapeutic use of the 
chemical.   

The MeSH Mine sheet pulls out substances from the MeSH 
terms, finds their associated entities and writes them with 
counts and flags to the MeSHMine sheet.  

Here we’ll look at how the MeSH mining function works.  To 
start, let’s go to PubMed and find the article with PMID 
28178360. Here’s a link:  Melatonin protects oocyte quality 
from Bisphenol A-induced deterioration in the mouse - 
PubMed (nih.gov) 

Read the abstract and then on the right, click on MeSH Terms. 
You’ll see the results to the right. (Figure M-1) 

You’ll see a variety of MeSH terms at the top of the list: 
substances, species, organs, processes, anatomy, cells, etc.   

The substance list at the bottom is what the MeSH mine 
function focuses on.  The Abstract Sifter extracts those terms 
to put on the MeSHMine sheet.   

Figuring out whether the substance is discussed 
therapeutically or for its adverse effects is slightly more 
complicated. The Abstract Sifter code looks for subheadings 
or qualifiers associated with a substance (or its parent family 

term). 

 

 

 

Figure M-1. MeSH term and substance 
annotations. 
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2. Run in Batch in-depth 
 

In this section we’ll walk through the batch processing capabilities of the Abstract Sifter starting with the 
Landscape sheet.  

The batch processing features allow the user to build a corpus on the Main sheet from more than one 
query, appending the results of one query to another.  You can do this manually, simply by running a 
query, then running another query and selecting the append option.  But let’s say you have many 
queries and you want a more automated approach to building a corpus.  We’ll walk through an example 
here that puts together all the pieces.   

So, let’s start with the Landscape sheet.  In this example we’re looking at a set of toxins and queries 
about toxicity types.  (Figure M-2) We decide to get all the literature on neurotoxicity for this set of 
chemicals. We could double-click on one cell, run the query and send the results to Main, then double-
click on the next cell and send to Main with the Append option, etc.  A better approach is to use the 
batch run capabilities.  First, select the cells you want to get results for.   

   

Figure M-2. Landscape sheet with counts. 



85 
 

 

Figure M-3. Select the cells to be sent to the Log sheet for batch running. 

Next, click on the More Stuff button above and follow that by clicking on Send to Log.  

 

Figure M-4. More stuff and Send to Log functions. 

That action sends queries to the top of the Log sheet.  Here’s what they look like: 



86 
 

 
Figure L2.4 Log sheet with queries sent from the Landscape sheet. 

 

There are a couple of things to notice here.  First, the queries are in italics.  That’s just to indicate that 
they came from the Landscape sheet. They also have batch tags.  The batch tag by default is the value 
on column B of the Landscape sheet, in this case the preferred name of the chemical.  Feel free to 
change it.   

To run each of the queries and put all the results together on the Main sheet, select rows and click on 
Run in Batch.  A form appears asking whether you want to clear results from Main before the batch run 
or if you want to append to those results.  (Figure M-5) 

 

Figure M-5. To run all queries and combine results - select queries then click no Run in batch. 

 

When the batch run is complete, you’ll have all the records from each query on the Main sheet.  Now 
let’s look at the Main sheet and see how we know which records are from which query.  Take a look at 
column R on the Main sheet. It has the batch tags.  
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 There’s another feature that’s helpful here. On the Main sheet, click on More things, then Summarize.  
A new sheet with the results summary by batch is inserted. (Figure K2.6) 

 

Figure M-6. Counting and summarizing rows by batch tags. 

Many times a set of queries could produce duplicate publications on the Main sheet.  To eliminate 
duplicates, click on More things button, then the Dups button. Note that the counts of publications by 
batch tag will change and there is no control over which record (with which batch tag) is deleted by the 
automatic method. 

In summary, running in batch is a great way to build a large corpus or a complex corpus.  Note, too, that 
although this discussion showed running queries sent from Landscape in batch, you can run any queries 
on the Log sheet in batch mode.  
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N. Trouble-shooting 
1. Extracting from pdfs 

The methodologies used to extract from pdfs take advantage of file types.  The table extraction feature, 
for instance, opens the pdf in Microsoft Word.  Word automatically transforms the pdf into a Word 
document (performs some kind of OCR if necessary) and will try to recognize tables and turn them into 
table objects.  The Abstract Sifter locates each of the table objects and iterates through the columns and 
rows, copies the data, and writes it to the Sifter. 

Sometimes something happens and the pdf gets opened in Word and hits an error and never gets 
closed.  This can mean that pdf is not accessible, and you start to accumulate Word processes.  So if you 
hit a snag, do a ctl-alt-delete, click on Task Manager, then look for any running Word processes and 
cancel them.   

The feature that extracts figures works differently from the table extraction feature.  It actually creates a 
new version of the pdf as a zip file, then opens the zip directory and copies the figures.  This works in the 
EPA environment.  It may not work in yours.  Please let me know.  

(Note – you may be notified that Word is opening your pdf file and is that OK. Answer yes. And turn off 
notifications.) 

 

Another note – if your pdf is big, you might get this message: 

 

Keep clicking on OK. Eventually you should get the count of tables: 

O. Technical appendix 
PubChem options, subroutines, and API calls 
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# Function / API calls / Notes 

1 getDTXSIDfromPubChemviasyn 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/name/Imidaclothiz/synonyms/XML 

2 getDTXSIDviaSMILES 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/smiles/CCOP(=O)(OCC)OCC/cids/xml 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/6535/synonyms/XML 

3 getPubChemNameviaSMILES 

getpcchemname(smiles) 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/smiles/CCOP(=O)(OCC)OCC/cids/xml 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/6535/synonyms/XML 

4 getPubChemCIDviaSMILES(colnum) 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/smiles/CCOP(=O)(OCC)OCC/cids/xml 
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5 getCIDfromPubChemviasyn(colnum) 

getPubChemIDsinSynlist 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/name/cyclopamine/synonyms/XML 

Note: cid is top of list 

6 getDSSToxIDviaCID(colnum) 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/" & cid & "/synonyms/XML 

7 getECfromPubChemviaCID(colnum) 

genPugViewCall(cid, "EC") 

https://pubchem.ncbi.nlm.nih.gov/rest/pug_view/data/compound/3121/XML/ 

Note: look for "European Community (EC) Number" section 

8 ccdgetSomething(colnum, "pubchemMeSHName") 

getPubChemMeSHName(myquery) 

https://pubchem.ncbi.nlm.nih.gov/rest/pug_view/literature/compound/338/json/ 

https://www.ncbi.nlm.nih.gov/mesh?term="Salicylic Acid”[mh]&report=xml 

https://www.ncbi.nlm.nih.gov/mesh?term="bisphenol a”[nm]&report=xml 

9 getCASfromPubChemviaCID(colnum) 

genPugViewCall 

https://pubchem.ncbi.nlm.nih.gov/rest/pug_view/data/compound/338/XML/ 

Look for <TOCHeading>CAS</TOCHeading> 

10 ccdgetSomething(colnum, "pubchempatentct") 

getPubChempatentCts(myquery) 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/338/xrefs/PatentID/XML 

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/6623/xrefs/PatentID/TXT 

The patent node count is retrieved.  This is slow to retrieve and load. A time out error happens when 
patent count is approx. > 100000 

11 ccdgetSomething(colnum, "pubchemartct") 
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https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/74483/xrefs/PubMedID/XML 

12 ccdgetSomething(colnum, "pubchemvendorct") 

https://pubchem.ncbi.nlm.nih.gov/rest/pug_view/categories/compound/6623/xml 

Look for Category>Chemical Vendors< 

Each vendor listed is checked against a list of valid vendors:  

https://pubchem.ncbi.nlm.nih.gov/rest/pug/sourcetable/all/csv/?response_type=display 

Those designated as legacy are omitted. 

13 ccdgetSomething(colnum, "pubchemSigmaisVendor") 

getPubChemvendorCts(myquery, "sigmaisvendor") 

Note: checks for “sigma” in vendor list 
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