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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:
SECURITY RISK Microsoft has blocked macros from running because the source of this file is untrusted. | Learn More

Try this: If the Abstract Sifter xIsm 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.
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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.

File Home Insert Draw Pagelayout Formulas Data Review View Automate Developer Help

¥ ) ] &= V i abc o = gl T S | 1 E A
Choose ~ Extract Extract Structure Tiles  Prefered Othernames More Synonyms SMILES =~ PubChem Common  Formatting File  Choose  Get  Sort Calculate Retrieve Sort Calulste  GetEPA  Publication
view~  tables images~ b name  andiDs~  stuffv v - -

view  Working with pdfs Get DSSTox IDs Get structure diagrams EPA Chemical names, IDs, and more Bioassays: ToxCast / Tox21 ToxPrint chemotypes. Chemical lists
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.
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The user can either show or hide the Abstract Sifter sheets or show or hide the
(new) Chemical APl sheets). See Figure B-3.

What are the Chemical APl 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.



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).
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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/ )

ﬂ Show Abstract Sifter sheets

Figure C-1. Choose view
with Abstract Sifter
sheets.

Note also that the end-user can optionally append the result of a query to the records currently on the
Main sheet.
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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.
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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.
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Figure C-4.Results from PubMed query - before sifting.



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”.
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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.
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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.
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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.

........

E— !

Things you can do here: sifter

—
Nirond | ‘ele P Vi LLJ Your sifter terms and frequency counts
=|Title reepuo) x

1 fipronil toxic " Score Notes

Query PubMed

3 PMID

pathogenicity of Staphylo

1 00; al
. * “ From Archive
2

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.

Advanced

= kit
Enter your PubMed query and cick on Submit.

 tem
chemical

Advanced options

* Score # Dvlet then add

| Aopend

Publications with
EPA curated
chemicals

<<- Click here to
retrieve PubMed
artides with EPA
curated chemicals

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.
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Abstract: agents are essential to protect human and animal health. During the coronavirus disease 2019 pandemic, antimicrobials such as cephalosporins were
widely used as prophylactics and to prevent bacterial co-infection. | the pr of ics in the aquatic will ultimately
affect the degree of resistance against these bacteria in animals and the environmental systems. In order to monitor 16 cephalosporins in the aquatic
i we a new liquid ¢ dem mass. y method that functioned simultaneously under positive and
negative electrospray ionization switching modes. The i ion has been i using a propyl column
kept at 40°C. The limits of detection and ion for the studied ins ranged from (8 x 10-4 ) to (7.11 x 10-2 ) ng/ml and from (2.61 x 10-
3) to0 (2.37 x 10-1) ng/ml, respectively. The percent extraction efficiency (apparent recovery) and relative standard deviations for the analyzed
cephalosporins ranged from 61.69% to 167.67% and 2.45% to 13.48%, respectively. The overall findings showed that the effluent from the wastewater
treatment plants that receive wastewater from pharmaceutical factories had a higher detected amount of cephalosporins than that of domestic sewage.
Moreover, seven including i cefradine, cefprozi, cefixime, cefalexin, and cefadroxil (0.68-105.45 ng/L) were
in the aquatic © 2022 Wiley-VCH GmbH. KEYWORDS: MeSH Chemical: Cephalosporins MeSH: | Animals | Humans |
Tandem Mass Spect y | Solid Phase | COVID-19/majr | Chromatography, Liquid/methods |
c i lysis | High Pressure Liqui | Y, Mass, lonizati hods Other:aquatic
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IXS! 22764  Cefoxitin Curated by EPA CCTE
b |omXsi02022753  cefazolin Curated by EPA CCTE
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Figure C-10. On Abstract sheet - how to retrieve curated chemicals.

See Section | 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.

T

[

<- Click here to colorize (PUbYT to purple) articles that have
chemicals annotated by EPA CCTE. (To see the chemicals
curated, double-ick 10 et to Abstract sheet, then dick on
More button.)

<- ik here to make 3 @ copy of Main (& can be

4 Microsoft Excel
€

U humber of articies with annotated chemicals: 20

“

ERUZU LY vour ufter tarms and frequency counts

g the

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).

4 A [ D £ ! 3
<= Main < (shift and leftarrow) | > (shift and right arrow) Add Note See existing notes Like this?

1 Abstract with highlights

2 |PMID: 32725848 PubYr Authors Journal

3 DoclD: 32723848 Jour
Title: Preclinical Transplacental Transfer and Pharmacokinetics of Fipronil in Rats.

1 2020 Chang YN, Tsai TH  Drug metab
Title and Preclinical Transplacental Transfer and Pharmacokinetics of Fipronil in Rats. ABSTRACT: Fipronil, a widely used insecticide and pesticide, with its}
Abstract: toxic metabolite fipronil sulfone was detected in fipronil-contaminated eggs as a result of inappropriate use. However, little is known about

whether fipronil and fipronil sulfone transfer into fetus through the blood-placenta barrier. Our objectives were to investigate the transplacental
transfer and the pharmacokinetics of fipronil and fipronil sulfone in rats. Male and female (with 13 days of gestation) Sprague-Dawley rats were
used in pharmacokinetics and transplacental transfer experiments, respectively. Biologic samples were collected at each time point after fipronil
intravenous or oral administration. To monitor fipronil and fipronil sulfone in the plasma, placenta, amniotic fluid, and fetus, a validated liquid
chromatography tandem mass spectrometry method was developed. After fipronil administration in male rats, the oral bioavailability decreased,
whereas the biotransformation increased as the dose increased, revealing an enhancement of first-pass effect and a fast metabolism in vivo. The
results of fipronil transplacental transfer in pregnant rats demonstrated that the concentration of fipronil and fipronil sulfone varied in the

“ following order, respectively: placenta > plasma > fetus > amniotic fluid and plasma > placenta > fetus > amniotic fluid. This is the first direct

6 evidence that fipronil and fipronil sulfone cross the blood placental barriers and enter the fetus. The amount of fipronil distributed to the fetus
7 was greater than that of fipronil sulfone in the short term, but by contrast, pharmacokinetic data showed that the latter stayed longer in the body.
& These findings provide constructive information for public health alarm. SIGNIFICANCE STATEMENT: Fipronil and fipronil sulfone interfere with

2 the GABAergic system. Fipronil can cause thyroid dysfunction, which may affect brain growth and nerve development. Although we knew that

i? fipronil and fipronil sulfone could enter eggs, there was no direct evidence that they would enter fetuses. This research provided evidence on the
12 pharmacokinetics and transplacental transfer of fipronil and fipronil sulfone, confirming our hypothesis.Copyright © 2020 by The American

13 Society for Pharmacology and Experimental Therapeutics. KEYWORDS: MeSH Chemical: Insecticides| Pyrazoles| fipronil sulfone|fipronil MeSH: |
j’d Administration, Oral | Amniotic Fluid/chemistry | Animals | Biological Availability | Biotransformation | Dose-Response Relationship, Drug |

zz Female | Fetal Blood/majr/chemistry | Insecticides/majr/phan kinetics/toxicity | Male | Maternal-Fetal Exchange/majr | Placental Circulation
17 | Pregnancy | Pyrazoles/majr/analysis/pharmacokinetics/toxicity | Rats | Toxicity Tests, Acute

18

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

> Anal Chem. 2019 Jan 15;91(2):1532-1540. doi: 10.1021/acs.analchem.8b04653. Epub 2018 Dec 21

Quantitative Detection of Fipronil and Fipronil-
Sulfone in Sera of Black-Tailed Prairie Dogs and Rats
after Oral Exposure to Fipronil by Camel Single-
Domain Antibody-Based Immunoassays

Kai Wang !, Natalia Vasylieva 2, Debin Wan 2, David A Eads 3, Jun Yang 2, Tyler Tretten #

Bogdan Barnych 2, Ji Li !, Qing X Li %, Shirley J Gee 2, Bruce D Hammack 2, Ting Xu '

Affiliations + expand
PMID: 30521755 PMCID: PMC7144541 DOI: 10.1021/acs.analchem. 8504653
Free PMC article

Abstract

The insecticide fipronil can be metabolized to its sulfone in mammalian species. Two camel single-
domain antibodies (VHHs) F1 and F6, selective to fipronil and fipronil-sulfone, respectively. were
generated and used to develop enzyme linked immunosorbent assays (ELISAS) for the detection of
the two compounds in the sera of black-tailed prairie dogs and rats. The limits of detection of fipronil
and fipronil-sulfone in the rodent sera by the corresponding ELISAs were 10 and 30 ng mL”, and the
linear ranges were 30-1000 and 75-2200 ng mL-". ELISAs showed a good recovery for fipronil and
fipronil-sulfone cospiked in the control sera of the black-tailed prairie dogs (30-109%) and rats (93-
106%). The VHH-based ELISAS detected fipronil and fipronil-sulfone in the sera of the rodents that
received a repeated oral administration of fipronil. The average concentration of fipronil-sulfone was
approximately 3.2-fold higher than fipronilin the prairie dog sera (1.15 vs 0.36 pg L") and rat sera
(1.77 vs 0.53 pg mL"). ELISAs agreed well with a liquid chromatography-mass spectrometry method
for the quantification of both fipronil and fipronil-sulfone in real serum samples. Fipronil-sulfone was
identified as the predominant metabolite of fipronil in the black-tailed prairie dog and rat sera.
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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.nim.nih.gov/help/#similar-articles

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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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.
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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.
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2020 Preclinical Transplacental Transfer and Pharmacokinetics of Fipronil in Rats.
2017 Perinatal exposure to insecticide fipronil: effects on the reproductive system in male rats.

2021 Efficacy of a combined insecticide-rodenticide product on ectoparasite and commensal rodent mortality.
2020 The protective effects of Terminalia laxiflora extract on hepato-nephrotoxicity induced by fipronil in male r<
2009 Fipronil-induced disruption of thyroid function in rats is mediated by increased total and free thyroxine clear
2014 Prenatal exposure to a low fipronil dose disturbs maternal behavior and reflex development in rats.

2015 Prenatal exposure to fipronil disturbs maternal aggressive behavior in rats.
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Figure E-1. Taking group notes on the Main sheet

Chang YN, Tsai TH
de Barros AL, Bae JH, Bor|

Hinds LA, Grice D, Watson

Khalaf AA, Ibrahim MA, G:
Leghait J, Gayrard V, Picar
Udo MS, Sandini TM, Reis
Magalhges JZ, Udo MS, 5¢
Freeborn DL, McDaniel KL

Fahallara MV Aras | Aiar

lumelssue  Pages DOI

1-66 10.1007/97

A 5 o £ e
<~ Main < (shift and left arrow) > (shiftand right arrow) Add Note See existing notes Like this?
1 |Abstract with
2 PMID: 12442503 PubYr Authors Journal Vi
5 |DocID 12042503 siphotes X
Title Fipronil: environmental fate, ecotoxicology, and human health concerns.| Enter a category, tag, or note for the selected article. e anduores are whatever younant them co e,
s
Title and Fipronil: environmental fate, ecotoxicology, and human health concerns
Abstract: with potential value for the control of a wide range of crop, public hygien
low dose rates to achieve effective pest control. Application rates vary by fYes ©No ¢ Maybe
formulation. It belongs to the phenyl pyrazole or fiprole group of chemic oK
interference with the gamma-aminobutyric acid (GABA-) regulated chiori Tag:
in soil and in water, with a half-life ranging between 36 hr and 7.3 mon d Okad
has low potential to leach into groundwater. One of its main degradation ‘ Fipronil - overview
compound and is very persistent. There is evidence that fipronil and son
investigation on bioaccumulation is warranted, especially for the desulfi Note: Cancel
= on a case-by-case basis. In certain situations, fipronil may disrupt naturd starthere for review
s
=
8
s
10
11
=2 Who: ncb
15
1a

Figure E-2. Taking single notes on the Abstract sheet
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i Highlight Noted More stuff
PMIDs

1 |My Notes
]

2 |PMID © [-] [] [-]Who[-|Tag [] Notes ~| PubY[.i] Title ~| Authors

3 |30387063 1 ncb  rats/dose these look i i 2019 Hepatoprotective activity of Uncaria tomentosa extract against sub-chronic exposure to fipronil in male rats. Elgawish RA
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11 |27166213 1 ncb  rats/ dose these look interesting 2017 Perinatal exposure to insecticide fipronil: effects on the reproductive system in male rats. de Barros A
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14 18977275 1 ncb  rats/ dose these look interesting 2009 Fipronil-induced disruption of thyroid function in rats is mediated by increased total and free thyroxine clearances concomitantly to ir Leghait J, Gi
15 /24978116 1 ncb  rats/ dose these look interesting 2014 Prenatal exposure to a low fipronil dose disturbs maternal behavior and reflex development in rats. Udo MS, Sal
16 | 26409903 1 nch rats / dose these look interesting 2015 Prenatal exposure to fipronil disturbs maternal aggressive behavior in rats. Magalhges .
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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
=) ' romeny:_uoe e button sends the elements of

onse i D, ZIGRI 2017 Permka o to nsecode onk el o th reeadane sytem e 1t “ the citation and your notes to
the clipboard; then you can

Authors/Journak  de Barros AL, Bae JH, Boroes CS, Rosa X, Civarani M, S8 Resroduction, fertiy, and develooment Vot 29 1 6. 0

e — x| d and h
T J et open up Word and paste the
sebens | [Perimatal exposme to msecticide fiproad cliects on the reprodactive syiem i ~ FensTaes
fmale rats.  ABSTRACT. Fiproad is an imsectiide widely used i oK | Uptemtant .
- agricultre. veterinary medicine and pubbc beakth that has recently been lsted A I b d h
al as a potessial endocrine disrupter. In the preseat stady we evabaated the Notes: - c Ip oar Contents t ere.
‘JJ effects of permatal exposure to fprond dunng the penod of sexual bran these ook mierestmg.
~ and its laster P o made
= Tag | frats. Pregnant rats were exposed (via gavage) to fiproad (0.03, 0.3 oc
rote Jdost D! |3emgkg-1) from Geseasonal Day 15 wsl Postaeal Day 7. Fipeoad exposure
@] |8 not compromise the oaset of puberty. In aduithood, there was o effect
rats / dose - - | fon organ weight or sperm prodiction. Furthermore, there were 0o adverse
rats / dose O} |fects ca the mamber of Sertol cells per seminferous tubude, testicaar and Mare Netes (fnd on col L)
rats / dose o e bl r
andropen receptor in the testis. Similarly, 0o changes were observed in the
rats / dose sexual behaviow or bormooe levels. However, in rats exposed to fiproad
rats / dose (changes in sperm motlity were observed, with a decrease in mothe
spermatozos and an mcrease m noo-mobde spermatozoa, which can
rats / dose oot s compromise sperm qually in hese rats. Perinatal exposure to fprond has
rats / dose B lloag - term effects ca sperm parameters, and the epadichmmss can be a target
rats / dose organ. Additonal stacies should be udertaken to ientfy the mechasisens by
which fpeoad afects sperm mosity. KEYWORDS: MeSH Chemicat
rats / dose Endocrine Disruptors Insecticides Pyrazoles Sprond MeSH. | Administration,
rats / dose
rats / dose
rats / dose Attach ol p&f
rats / dose - Open s curnte
rats / dose e | Ao

Fipronil - overviey

Figure E-4. Double-click on a row on the Notes sheet to curate your notes about the
article
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PMID: 27166213 2017

Authors/Journal:  de Barros AL, Bae JH, Borges CS, Rosa JL, Cavarani MM, Sb  Reproduction, fertity, and development Vok: 29 Iss: 6. pp: 1130-1143
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Make the abstract easier
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bigger font size.
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e Yl ABSTRACT: Fiprouil is an insecticide widely used in agriculture, Notes: |
«J|  [Veterinary medicine and public health that has recently been listed as a these look interesting |
potential endocrine disrupter |
!
rats 9 |inthe present study we evaluated the effects of perinatal exposure to fipronil |
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| pem = More Notes (find on col L)
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|

et pdfinfo

Pregnant rats were exposed (via gavage) to fipronil (0.03, 0.3 or 3mgkg-1)

Fipronil exposure did not compromise the onset of puberty.
In adulthood, there was no effect on organ weight or sperm production.
[Furthermore, there were no adverse effects on the number of Sertoli cells per

seminiferous tubule, testicular and epididymal histomorphometry or
histopathology or expression patterns of androgen receptor in the testis.

Attach lonl odl ]

oo | me| [ |

Exe | stext

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)

Click on the get pdf
info button

] |

NI MS | dermal expesure | fipronil | Sproni sulfone | food control | food safery
bens | oral expesare

If open access, click
on download

lprograms and ansmal welfare, lamiting their slaughter. KEYY
[MSMS | dermal exposure | fiproni | fipron suifone | food §
hecs | oral exposure

Trore
‘mau 4 ) g coul srbaent  tew method 1 iepove e pcile poedisy |1

‘ https:f/werw.mdpi.comy2304-8158/10/12/3077/pdffverson=163954 5679
attach local pa | ‘
SIS | dermal exposure | Epron | fprond sulfone | food control | food safe
B hecs | oral exposar

You will be asked to
select a directory

prevese | ‘ ittos:// www.mdpicomy2304-8158/10/12/3077/pdfversion= 1639545679
e W‘J ‘ o \hancy Bake \2024|34945631_OA.pef
g assocated with the m of fiprone m eggs suggests recent demmal
lecnnmumanos or pat eral contammnor s s ot
. 3
j‘"“LJ ;:}\1.;( :.:rmnsrx;\s.u: qnnnu fpron e — 1]
Attach the pdf to ,
store the link e

sanbatoer | |

Be sure to click on
OK to save the links.

[programs ans ansma Weltare, imitng (DeT SHUENET KEYWOKUS: UmErLL
IMSMS | dermal exposure | Siprond | Speoad sulfoes | food control | food safery
heas | oral expouse

] s e meptcomy2304-8158/10/12/3077/peMverson= 1633545670

Iments|EPA|AGTIN\ACS 2024134045631 _OA pal |

Figure E-6. Series of steps to get PDF
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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.



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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Enter your PubMed query and click on Submit.
Submit
32271623[uid]
Contsioe @ Delete then add
Your query has found 1 records. Do you wish to continue? £ Append
I
[ voka Growp ’ 3
s More things _;_, §
&) o
Pub Y- Title - [+ - Authors
2020[Evaluation of | Toxicity, pmental ity, and Tissue Dose in Zebrafish Exposed{ | 1 Gaballah S, Swank A, Sobus JR, Howe
Grouphiotes x
Enter a comment or note for the selected articles: Tage o Notes e mhateves o mant hem 9 e
Tag: | for dota curation]
Note:
oK
fYs o who: [ ot nove-taker name o otk

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.

- = - T -
+ Data Curation l e
=

: New sheet is created [ L E—
10 . You can extract You can copy |
s with name tables and figures and paste text
2 from the pdf. from the pdf
=
" constructed from " and use oo
1s . functions here i
s chemicals, you can | these things,

PubMed ID and first use these functionsto w’clean‘:pthe | see section | of

letters of first look up EPA, |_formatting. | this guide.

PubChem, and
author's name Common Chemistry
identifiers or data.
32271623, GABAL
Here are some things you can do with this sheet

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 InChl key retrieved.
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A detailed explanation of each of these steps can be found in Section K below.

= T T L T = "
1 anl Curation l

2 emin: 2am62

3 Title: Toxicity, and Tissue Dose i and Other PFAS.
4 Pubyr: 2020 Authors: Gaballah S, Swank A, Sobus JR, Howey XM, Schmid J, Catron T, McCord J, Hines €, Strynar M, Tal T
5 local pdf pdt link c }_OA.pdf

6

7

3

s

10 1rowonly

11 /*These authors this work.Add Tamara Tal, 72, Permosers|
2

13

14

15 Chemical Name CASRN MW (g/m+ablogP (O Company, catalog no.

16 4,8-Dioxa-3H-perflucrononanoate ADONA 958445-44-8 40005 396 Wellington Laboratories, NaNODA

17 Perfluoro-2-propoxypropanoic acid GenX Free Acid 13252136 33005 321 Synquest,2121-313

18 Perfluorobutanesulfonic acid PFBS 75735 3001 310 Synquest,6164-3-09

19 Perfl . ¥ e PFESAL 2931167:9 44412 602 Obtained from Chemours

20 Perfluoroheptanesulfonic acid PFHpS 375928 45012 283 Synquest,6164-3-25

21 Perfluorohexanoic acid PRHXA 307-24-4 31405 278 Synquest, 2121-3-39

22 Perfluorohexanesulfonic acid PFHXS 3871996 43821 387 Synquest, 6164-3-X4

23 Perfluoro-n-octanoic acid PFOA 335671 41407 379 Synquest, 2121318

24 Perfluorooctanesulfonic acid PFOS 1763-23-1 50013 277 Synquest, 6164-3-08

25 Perfluoropentanesulfonic acid PFPes 2706.91-4 35011 318 Synquest, 6164-3-20

%

27

3 1rowonly

29 [Figure 1. Study y exposed to test PFAS daily, fr ipt. At 6 dpt.

30
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CCTESats chemicalretrievsl =
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Choose  Extract  Extract Structure  Tiles Preferred Other names  More  Synomyms SMILES  PubChem Formating  File Choose  Get Somt Cakulate  Retreve Sot  Calculate
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A . €

1 Data Curation
s e
[ Title: PFAS.
¢ Pubvr: 2020 Authors: Gaballah S, Swank A, Sobus JR, Howey XM, Schmid J, Catron T, McCord J, Hines €, Strynar M, Tal T
local pa: pdtlnk , oA pat
j¢ omxsio EPA Preferred name ‘Chemical name from publication CASRN InCh
5 “ sssussans NPT RS FAOTIAN
s = FET e
o aid -7 S TNAGY M-UHFEFAOYSA-N
0 DTXSIDI0892354 Perfiuoro-3, J Perfiy 29311679 AUUAS FIEHR (FEF, N
! wd # wsns OrGQUosRTATILMFFATSAN
2 pertucroheranoic scd wr2ee T e
3 3871996 RS F SGWJT-UHFFFA -M
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6 awd 2706914 ACEX) RY-UMFEF, o

Figure E-9.Top figure is what the data looks like after PDF table extraction. The bottom has
been formatted and InChl 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.

2| Notes export

More things to do with Notes ...

Highlight conficing| e taicira sesnormambe. B o e — First the Highlight conflicting button
Hid Unhid .
{ | cotoman | Py i (R T will read through all the notes on
1 Delete
rport Hom RIS, || & Gidtharm o mportctsiogs o s e the Notes sheet and if it finds two
ATk <= Click here to put link in column Y for open notes for the same PubMed citation
access articles
Highl:-lghl arti(‘;jlgg <- (Illc:;er'épfég\rong(e (I"u:t\'rtu prurspt\)e)amclesthathave chemicals that have dlffe rent YES/n O/maybe
ORI AIE® | et by ok COTE. (seloctrowt . . L .
chemicals designations, it will color the title
Export: select option eSS purple. Why would someone need
‘ SAINC G | o s ot , ,
Y PMIDs delimited by OR (for PubMed) mmgmETaa s neastep—s| SUCh a feature? Itis possible to take
Y € PMIDs delimited by commas (for HAWC) R billtig onins IR . . A
: © PMIDs delimited by lines (for Sysrev or HERO) ;ﬁ?gi;@ id] g;mmﬁ i g: mU|t|p|e nOteS ona C|tat|0n.
| | B There’s actually no limit. People
Y  To text format (txt) induding all notes . .
N i ey collaborating on a project and
evaluating the same corpus can
Figure E-10. The More stuff button expands what you can do with notes. 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.

- +| [+] [+|Who[+]|Tag +| Notes +| PubY[+| Title
1 mary  Fipronil - overview good info 2003 Fipronil: environmental fate, ecotoxicology, and human health concerns.
il joe Fipronil - overview maybe later 2003 Fipronil: environmental fate, ecotoxicology, and human health concerns.
1 joe Fipronil - overview well done 2008 The insecticide fipronil and its metabolite fipronil sulphone inhibit the rat
1 mary Fipronil - overview good info 2008 The insecticide fipronil and its metabolite fipronil sulphone inhibit the rat

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.
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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.

file  Home Insert Draw Pagelayout Formulas Data Review View Automate Developer Help EPA custom
o BE b ove& & & vT © 0 o0 @sFEF LEk
Choose  Extract Extract y Structure  Tiles Preferred Othernames More Synonyms SMILES ~ PubChem Common  Formatting File  Choose  Get  Sort Calculate  Retrieve  Sort  Calculat
view~  tables images~ name  and Dsv  stuffv - - Chemistry ~ mgmt | assays bioactivity - v ToxPrints v ~
view Working with pefs | Get DSSTox IDs Get structure diagrams EPA Chemical names, IDs, and more Bioassays: ToxCast / Tox21 ToxPrint chemotypes
Al v i fx Log / Batch
A B € D E F G
1 |Log / Batch I !_ e IR Note: Feel free to delete rows, b
2 |Date ~|Record Ct |~ | Query Used (double-click on query to rerun) - [Entry [~ Note ~|BatchTag__ [~|Ranin -
3 5/27/202415:10 1908 fipronil Main 28.27 seconds
4 5/27/2024 15:09 123 fipronil and fleas Main 11,02 seconds
5 5/27/202413:48 3421 alopecia/drug therapy Main 58.02 seconds
6 5/27/202411:22 4297 rheumatic fever[majr] AND (gene OR protein OR chemical OR drug) Main 70.15 seconds
2

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.

B C E F G H | J
1 |Landscape View
Update Article Counts View j.hide Heat Map by Heat Map by
5 queries column row
T I L S it B i) B B ki i
. {dna/dru {reprodu  xicity OR OR ory
Su bject geffects neoplas  ction  (Mervous congenit hypersen
ORDNA ms or AND system al sitivi
matter Damage cancer (toxicity di\;eases abnormal C!RWr
. queries 9 OR ?R OR am-:! ities OR respirato
Chemical chromos carcinoge abnormal chemicall Prenatal ry
. ome n*OR OR ¥ Exposure sensitizat
que”es aberratio precance adverse induced) Delayed ionOR
3 | Subject queries:| ns OR rous | effects)) OR Effects) Bronchial
. 1 Respirato
’ . NeuroTo
preferred Name Chemical / Entity query Genetox Cancer ReproTox DevTox o
| x sensitisat
5| 3 . = =, =, =, =, ion |~
6 _PERCfTCE Tetrachloroethylene[majr] | 42 1152 39 68 14 22
7 |Tripropylene glycol Tripropylene glycol OR 242800-44-0 4 7
8 |Tetrachlorophthalic anhydride Tetrachlorophthalic anhydride 1 = 1
g |Linalool Linalool : | 41 78 Article CountS PO
10 | TBEPA Tetrabromobisphenol A OR TEBPA | 16 60 3
11 |Dronabinol / THC Dronabinaol 61 470 S =i I T30
12 |TRPHP Triphenyl phosphate OR triphenylphosphate 9 28 32 4
13 |BDE-100/ PBDE pentabrominated diphenyl ether 100 OR BDE-100 OR 5436-43-1 OR 2,2',4,4"-Tetr; 97 351 234 13
14 |styrene Styrene  toa1 533 700057
15 |PCB126 3,4,5,3'4"-pentachlorobiphenyl | 22 53 73 6
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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.
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| CITOMmos T Gartnuoge duniorimdn CIeTcy
ome n* OR OR y
| aberratio precance adverse induced
Subject queries:| ns OR rous | effects)) OR

NeuroT|

Chemical / Entity query | Genetox  Cancer ReproTox

..Tetrac}-'\-lt;roet_hfl.ene[-majr-]. |
Tripropylene glycol OR 24800-44-0
Tetrachlorophthalic anhydride

Linalool

Tetrabromobisphenol A OR TBBPA .
Dronabinol

Triphenyl phosphate OR triphenylphosphate

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

effects OR city OR OR w
on i ol trallecaic” b
PubMed Query X
Medify the PubMed query and click on Submit. Submit

(Linalool) AND ((reproduction AND (toxicity OR abnormal OR adverse effects)))

imical / Entity que

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.

68-26-8 OR Retinol OR Vitamin A

17230-88-5 OR Danazol
60-57-1 OR Dieldrin

175013-18-0 OR Pyraclostrobin OR pyrachlostrobin

—)

95

These cells will be filled in

link to Dashbeard' | = - =1
DTX51D1021322 Disulfiram 97-77-8 OR Disulfiram 169
DTXSID6024337 Thiobencarb 28249-77-6 OR Thiobencarb OR benthiocarb
DTXS5ID3023556 Retinol 68-26-8 OR Retinol OR Vitamin A I
DTXSID2022880 Danazal 17230-88-5 OR Danazal First, select
DTXSID9020453 Dieldrin 60-57-1 OR Dieldrin
DTXS1D7032638 Pyraclostrobin 175013-18-0 OR Pyraclostrobin OR pyrachlostrobin
DTX5ID8024151 Imazalil 35554-44-0 OR Imazalil OR enilconazole

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 ...

First, select the cells you
want article counts for.

respirato

v

+ sensitizat skin OR
ionOR  dermatiti
Bronchial s
Respirato

L}

sensitisat

on =

Update Articie Counts

Next, click on the
Update Article
Counts button.

)R dermatiti
nial s

Look what
happens!
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Making things look good

Figure G-6. Steps to retrieve article counts.

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



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

Heat Map by Heat Map by

Update Article Counts More stuff
column row

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.

Chemical oty query — <Man un inbatch
__ Date <4/ Record Ct | | Query Used (double-click on query to rerun) ~ Batch Tag
These 3 cells are selected then si/maisar n 10706 " 1
Send to Log clicked. Look at s/2a/202215:37 s 107: ¢ Node Assay OR "LUNA"[tob] OR skin tests ¢12-Dichloroethane
'™ Other things you can do sis/ma1ssr 10 10708 1
what goes to the Log sheet.
Send slctd quares o the Log Bt sheet. Next, select the 3 rows and then click on Run in batch. The 3 queries will be

Sendto Log ‘ Nt thet queries val be in tacs o Indcate
| that they have not yet been rn.

run and the results appendedto each other on the Main sheet.

‘Showhide queries

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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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).

Send queries to Landscape _
Sample Queries Note: t please expand and customize
Category ~ |Heading ~ | Query (double-click to see how the query looks to PubMed)
Methods .In vitro .In Vitro Technigues[mh] OR cell culture or "in vitro"
Mixtures Mixtures (Drug synergism[mh] OR cocarcinogenesis OR pesticide synergists[mh] OR mixture[tiab] OR mixtures[tiab] OR Drug Antagonism[m
Medicine Clinical trials {{clinical[Title/Abstract] AND trial[Title/Abstract]) OR clinical trial[Publication Type] )
Medicine Clinical trials in children  {{children OR child OR infants) AND human} AND ({clinical[Title/Abstract] AND trial[Title/Abstract]} OR clinical trial[Publication Typ
Medicine Obesity {obesity OR obese OR adipose OR overweight Or adipogenesis OR adipose tissue)
Toxicity Genetox {dna/drug effects OR DNA Damage OR chromosome aberrations OR genotoxicity OR micronucleus OR DNA Repair OR mutagenicity
Toxicity Cancer neoplasms or cancer OR carcinogen™ OR precancerous
Toxicity ReproTox (reproduction AND (toxicity OR abnormal OR adverse effects))
Toxicity NeuroTox {neurotoxicity OR (Nervous system diseases and chemically induced) OR ({neurons OR brain OR behavior) AND drug effects)
Toxicity DevTox {{toxicity OR congenital abnormalities OR Prenatal Exposure Delayed Effects) AND (fetus OR embryo OR embryonic development C
oxicity Skin sensitization {"allergic" AND "contact” And dermatitis) OR Dermatitis, Allergic Contact[mh]
Toxicity Respiratory sensitisation  (Respiratory hypersensitivity OR respiratory sensitization OR Bronchial Hyperreactivity OR Respiration Disorders OR Respiratory Tre
Toxicity DNT {({Brain OR central nervous system OR "CNS" OR "neural tube" OR spinal cord OR spina bifida OR Nervous System Diseases or Neura
Use Pharmaceutical "therapeutic use" OR "therapeutic use"[subheading]" OR pharmacologic actions[mh] OR drug therapy
Use Pesticide pesticide OR insecticide OR rodenticide OR fungicide
Use Cosmetics cosmetics OR beauty
Use Explosive Agents Explosive Agents OR explosive OR explosives
Use Food food OR diet OR beverage OR nutrition OR eating
Use Surface-acting Antifoaming OR Anti-foaming OR detergent OR detergents OR soap OR detergent OR surfactant
Use Dye/coloring dye OR "coloring agent" OR pigment OR pigments
Use Fertilizer fertilizer OR fertilize
- T 5 O

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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Abstract Sifter _Landscape View

v5.6

(optional) DSSTOX

Preferred Name

Heat Map by

Update Article Counts ‘ More stuff
column

Hest Map by

row

Subject queries:

Chemical / Entity query

it T
dietOR  ingOR (dna/dru msor

detergen  OR

R R
ction  xicityOR  OR " AND
geffects cancer | AND  (Nervous congenit "contact”

foaming ORDNA ~ OR  (toxicity system al And

Damage carcinoge OR  diseases abnormal dermatiti

n*OR |abnormal and  itiesOR s} OR
skin

DevTox _sensitizat

Surface- NeuroTo

Genetox | Cancer ReproTox

link to Dashboart', S acting = & = R
ion.

DTXSID1021322 Disulfiram 97-77-8 OR Disulfiram

DTXSIDG6024337 Thiobencarh 28249-77-6 OR Thiobencarb OR benthiocarb

DTXSID3023556 Retinol 68-26-8 OR Retinol OR Vitamin A

DTXSID2022880 Danazol 17230-88-5 OR Danazol

DTXSID9020453 Dieldrin 60-57-1 OR Dieldrin

DTXSID7032638
DTXSID8024151

pyraclostrobin
Imazalil

175013-18-0 OR Pyraclostrobin OR pyrachlostrobin
35554-44-0 OR Imazalil OR enilconazole

Linalool Linalool

Styrene Styrene[majr]

TPHP Triphenylphosphate OR "triphenyl phosphate”
PERC/TCE Trichloroethylene[majr]

Dronabinol /THC

Dronabinol

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)

Abstract Sifter

Landscape View

(optional) DSSTOX

Preferred Name

link to Dashboar'

Chemical / Entity query

DTXS1D1021323 Disulfiram 97-77-8 OR Disulfiram
DTXS1D6024337 Thiobencarb 28243-77-6 OR Thiobencarb OR benthiocarb
DTXSID3023556 Retinol 68-26-8 OR Retinol OR Vitamin A
DTXS1D2022880 Danazol 17230-88-5 OR Danazol
DTXSID9020453 Dieldrin 60-57-1 OR Dieldrin
DTXSID7032638 Pyraclostrabin 175013-18-0 OR Pyraclostrobin OR pyrachlostrobin
DTXSID8024151 Imazalil 35554-44-0 OR Imazalil OR enilconazole
Linalool Linalool
Styrene Styrenalmajr]
TPHP Triphenylphosphate OR "triphenyl phosphate”
PERC/TCE Trichloroethylene[majr]
Dronabinol/THC Dronabinal

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

Subject queries:

| acting,

Usdate Article Counts | More stury | FESEMapby| - Heal Map try
column row
v5.6
e B LR
dietOR ingOR (dna/dru msor  ction xicityOR OR  "AND
Anti-  geffects cancer ~ AND (Nervous congenit "contact’
foaming ORDNA  OR  (toxicity system  al And

OR  Damage carcinoge OR  diseases abnormal dermatiti

detergen OR n*OR abnormal  and itiesOR  5) OR

Ski

Surface- NeuroTo B
x

Genetox Cancer ReproTox DevTox sensitizat

- - - - ] ionl~

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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Abstract Sifter |Landscape View

Heat Map by
column

Heat Map by
row

Update Article Counts | Maore stuff

Subject queries:

optional) DSSTOX
fop J Preferred Name

Chemical / Entity query

<
q

linkto Dashboanfa
DTXS1D1021322 _DiSquiram
DTXSID6024337 Thiobencarb
DTXSID3023556 _Relinul
DTXSID2022880 Danazol
DTXS1D9020453 _Disld!in
DTXSID7032638 Pyraclostrobin
DTXSID3024151 _Imalalil
Linalool
|Styrene
TPHP
\PERC/TCE

Dronabinol/THC

Figure H-4. New Landscape view.

97-77-8 OR Disulfiram

28249-77-6 OR Thiobencarb OR benthiocarb
68-26-8 OR Retinol OR Vitamin A

17230-88-5 OR Danazol

60-57-1 OR Dieldrin

175013-18-0 OR Pyraclostrobin OR pyrachlostrobin
35554-44-0 OR Imazalil OR enilconazole
Linalool

Styrene[majr]

Triphenylphosphate OR "triphenyl phosphate"
Trichloroethylene[majr]

Dronabinol

dietOR ingOR (dna/dru  msor ction | xicity OR OR " AND
beverage Anti- geffects cancer AND | (Nervous congenit "contact"
[o]:3 foaming  ORDNA OR (toxicity system al And
nutrition OR Damage carcinoge OR diseases abnormal dermatiti
OR detergen OR n*OR abnormal  and itiesOR = s)OR
Surface- NeuroTo Sk_m
Food . Genetox Cancer ReproTox DevTox sensi
i I s, 5 I T i

5
1235

3160 1276
118

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.

1 |Curated chemicals

2 y these columns (A-C) to Landscape
[N pssToxiD Preferred Name or team name

4 DT 1,2

5 DTXSID1020431  1,4-Dichlorobenzene

6 |DTXSID6020438  1,2-Dichloroethane

7 |DIXSID7024031  (E)-1,2-Dichloroethylene

8 DTXSID5021380  1,1,2-Trichloroethane

9 |DTXSID0020448  1,2-Dichloropropane

10 |DTXSID1020437  1,1-Dichloroethane

11 |DTXSID3020415
12 | DTXSID3020203
13 DTXSID8027373
DTXSID1026081
15 |DTXSID5021411
16 |DTXS1D1021952
17 |DTXSID7020637
18 | DTXS1D2021159
19 |DTXSID2021781
DTXS1D3020205

1,2-Dibromoethane
1,3-Butadiene

Galaxolide
3,3',5,5'-Tetrabromobisphenol A
Tris(2-chloroethyl) phosphate
Triphenyl phosphate
Formaldehyde
Phthalicanhydride

S

Benzyl butyl phthalate

C

Send to
Landscape

mn A on the Landscape she

1,2-Dichlorobenzene OR 95-50-1 OR o-Dichlorobenzene 95-50-1
1,4-Dichlorobenzene OR 106-46-7 OR p-Dichlorobenzene 106-46-7
1,2-Dichloroethane OR 107-06-2 107-06-2

"(E)-1,2-Dichloroethylene” OR 156-60-5 OR trans-1,2-Dichloroethylent 156-60-5

1,1,2-Trichloroethane OR 79-00-5 79-00-5
1,2-Dichloropropane OR 78-87-5 78-87-5
1,1-Dichloroethane OR 75-34-3 75-34-3
1,2-Dibromoethane OR 106-93-4 OR Ethylene dibromide 106-93-4
1,3-Butadiene OR 106-99-0 106-99-0

Galaxolide OR 1222-05-5 OR 1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-hexame 1222-05-5
3,3',5,5'-Tetrabromobisphenol A OR 79-94-7 OR 4,4'-(1-Methylethylide 79-94-7

Tris(2-chloroethyl) phosphate OR 115-96-8 115-96-8
Triphenyl phosphate OR 115-86-6 OR Triphenylphosphate 115-86-6
Formaldehyde OR 50-00-0 50-00-0
Phthalic anhydride OR 85-44-9 85-44-9

1,2-Benzenedicarboxylic acid, dibutyl est 1,2-Benzenedicarboxylic acid, dibutyl ester OR 84-74-2 OR Dibutyl pht 84-74-2

Benzyl butyl phthalate OR 85-68-7 OR 1,2-Benzene- dicarboxylic acid, 85-68-7

21 DTXSID5020607  Di(2-ethylhexyl) phthalate Di(2: y y OR 117-81-7 OR Di O1117-81-7
22 DTXSID9022522  Diisobutyl phthalate Diisobutyl phthalate OR 84-69-5 OR Di-isobutyl phthalate 84-69-5

23 DTXSIDS025021  Dicyclohexyl phthalate Dicyclohexyl phthalate OR 84-61-7 84-61-7
24 DTXSID0028666  1,2-Benzenedicarboxylic acid, di-C9-11-br 1,2- i icacid, di-C9-11-b hed alkyl esters, C10-rict 68515-49-1
25 |DTXSID5028665  DINP branched DINP branched OR 68515-48-0 OR Diisononyl phthalate 68515-48-0
26 DTXSID7027205 O O il OR 556-67-2 OR Octamethylcyclotetra-< 556-67-2
27 DTXSID4023888  Asbestos Asbestos OR 1332-21-4 1332-21-4
28 DTXSID4020533  1,4-Dioxane 1,4-Dioxane OR 123-91-1 123-91-1
29

These are sample records. Feel free to
delete rows after row 3.

Some other columns of interest to customize
mething else

Figure H-5.

CuratedLists sheet - a place to keep larger more complex lists.
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l. 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.

P e L >0 oW ©0GS This sh(.ee.t is where the terms of interest (in
fegisaion A PO T | v data mining these are called features) are

5 D) ¢ ERE G T : . entered. They go in column B with a

Term Map / (akasifton |y o s e i oo apped to term (just a short higher level
1 |lots of terms) : o g i

term) in column A. Let’s type in mice and
rats in column B and rodent in column A.

A B

Term Map / (aka sift on Map! More
lots of terms)

Map to this: ~|When you see this: _i|Count [~|by tern +|by qty |~

N o s|w N

9
10
11
12

Map to this: ~|When you see this: =t

A

o :

15 4 rodent mice

16 5 rodent rats

Then click on the Map! Button. Clicking on

Z the Map! Button directs the Abstract Sifter

e e e T to read through the titles, abstracts, and

Figure I-1. TermMap sheet when it is empty. keywords of the citations on the Main sheet

and look for the string of characters “mice”
- B & and “rats”. The number of articles that have each term will
TuemMap [{alnsifton | QRS Wore be counted and the counts put into column C.

1 |lots of terms)

o In addition to the counts, the terms have been appended to

5 Map to this: [ When you sea this -lceunt -] the value in column L on the Main sheet. This is the column

4 rodent mice 57

5 rodent rats w  —normally hidden - where the title, abstract, and keywords

Figure I-2. Sample data on TermMapping sheet. 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.
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A 5

<~ Main < (shiftand leftarrow) | > (shift and right arrow) AddNote | See existing notes Like this?

1 | Abstract with hi

2 |PMID: 33383965 . .

| In the Abstract Sifter, if text
Title: The effects of fipronil on emotional and cognitive behaviors in mammals. H . h b |

s exists in the abstract column
Title and The effects of fipronil on emotional and cognitive behaviors in mammals. ABSTRACT: Fipronil is a phenylpyrazole insecticide that is widely used
Abstract: as a pesticide and a veterinary drug, although studies suggest that it could be toxic to mammals. The objectives of this study were to examine the h H b 'f d

pharmacokinetic profile of fipronil in mice, dogs, and cats, and to evaluate its effects on emotional and cognitive behaviors of dogs and cats using t at m ea ns It Ca n e SI te On .

the data obtained from mice. The assessment of in vivo kinetics of fipronil was conducted in mice and dogs. We also performed behavioral tests

(elevated plus-maze and Y-maze) and measured the levels of neurotransmitters in mice exposed to fipronil. In addition, the in vitro metabolism of Th ere are th ree new WayS to
fipronil were evaluated using liver microsomes of rats, mice, dogs, and cats. The results revealed that fipronil is distributed throughout the body

(blood, brain, adipose tissue, and liver) of mice after dermal application. It was metabolized to fipronil sulfone primarily in the liver. The data on ipy -

kinetics show that both fipronil and fipronil sulfone have a longer half-life|in dogs and cats than in mice. The behavioral tests indicated that fipronil S|ft |f you ma p terms.

and fipronil sulfone could affect emotional and cognitive behaviors and alter the levels of neurotransmitters (dopamine in the striatum and
serotonin in the hippocampus) in mice. Furthermore, we found that dogs and cats have a low ability to metabolize fipronil than mice and rats.
However, further comprehensive studies are needed to determine whether fipronil affects the emotional and cognitive behaviors when . .
administeredtosdoss and catsTo:the st of GuF this 1 theRrst studyto examine the phar inetic data and verify the effects of 1. On the Main sheet, in
Fipronil on emotional and cognitive behaviors of dogs and cats using the data obtained from mice.Copyright © 2021 Elsevier Inc. Al rights 4
reserved. KEYWORDS: MeSH Chemical: Insecticides| Pyrazoles| fipronil MeSH: | Animals | Cat Diseases/mair | Cats | Cognition | Dog .
Di jr | Dogs | icides/majr/toxicity | | Mice | Pyrazoles | Rats Other:Fipronil | Fipronil sulfone | Mammal behavior | Ce“ B3, C3, or D3 - slft on

Mammal cognition | Veterinary drugs | TERMX: |TX:redent:mice | TX:rodent:rats | TXTot:rodent

i TERMX: ... this will show you

Figure I-3. How term mapping appends values to the abstract stored in Excel.

7

s

3
o

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 avalue 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

any citation that has a least one

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 1-4)

A ] c D E F G . 8 c

Term Map / (aka sift on Map! ’ ‘ _— n Term Map / (aka sift on Map! P
1 lots of terms) ¢ 1 lots of terms)
Exemples x
2 2
- | Things you can do
3 Map to this -\ 3 Map to this: - When you see this .i|Count [~ b
4 [rodent Inf 4 [Rodent control
5 [rodent ] | 5 Rodent dose
| " <= ik here to map your terms to the ceations
: ot on the Man sheet wih totals 6 Rodent gavage
7 R 7 Rodent mg
3 8 Rodent ppm
3 Wondering how you might use term mapping? Here 9 Rodent OECD
o are some examples. Try them out ... 10 Rodent EPA
1 11 Rodent NTP
2 <- Ok hee o poputte an exaole of tem exgansen fo rodent ‘ 12 Rodent guideline
5 f i
: P studes. Usethem an  quey ot 3 chemcal such s forond o Mot i
g 14 Rodent mice
5 < Cick here to populate an example of term mapping with a play 15 Rodent
: e =yl B ode monse
5 (polution OR mortaity OR toxicty)” 16 |Rodent B6C3F1
s Hesm devecomee | <. Cick here to populate an example of term expanson with 2 samping of JiiRodent rats
e | 2 Mouse Genome Informatics gene ontology for heart development. Use &t 18 Rodent rats
9 o 3 query ke “embryo AND heart development AND gene regulation”. 19 Rodent rabbit
0
| 0 rague-
1 Sndrsomeris <- Click here to populate the mapping list with term features &ilRodent Sprague-Dawley
3 —_— associated with environmental fate. 21 Rodent Sprague Dawley
; 22 Rodent fischer 344
o <- ick her to populte the mapping st with term features assocated 23 |Rodent Fischer-344
4 with physcal chemtry
5 24 Rodent F-344
6 25 Rodent F3a4
2 More uatrs <- Cick here to see more kst options 26 Rodent Wistar
7 -
Ext ‘ 27 Rodent Long-Evans
- 28 |Rodent inbred

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.
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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.

A B C v 3 r ©

Abstract Query PubMed
1 Sifter
PRV CLE- X Your sifter terms and frequency counts

TXRodent  mice mg  Score You may want to add weighting to the
- Pub Y Title terms. The Boost columns let you do

2013 The nuclear receptors pregnane X receptor and constitutive androsta

PubMed

3 PMID -
4 23962444

.
s |27371222 6 2017!Ffpron?l-indu-ced genotoxicity and or_sAdamage in vivo: Protective effi thIS Use thIS featu re Spa rlngly Here's
6 12442503 4 2003 Fipronil: environmental fate, ecotoxicology, and human health conce:

7 133201557 8 2021 Efficacy of a jined insectici icide product on i ’

8 38254069 7 2024 Fipronil disturbs the antigen-specific immune responses and GABAerg h ow. Let S Say yO u h ave a term featu re
9 29368479 5 2016 [Genotoxic effects of pesticide fipronil in somatic and generative cell . . .

1035510311 2 2022 sensitity ofthestripe-faced dunnart, sminthopss mroua oud-  LNAT 1S F€@IlY important and will help

11 29854616 3 10 2018 Assessment of fipronil toxicity on wistar rats: A hepatotoxic perspecti . . . . .

12 31428881 2 9 2019 Blood pharmacokinetic of 17 common pesticides inmixure following  1SCFiMiNate between citations that are
13 31873888 4 11 2020 isti iOXil effects of and curcumin against fip

14 34493330 6 2021 Efficacy of low-dose fipronil bait against blacklegged tick (iodesscar @ | |y of interest and those that are of
15 16836887 6 2 2006 [An i study on acute poisoning by fipronil in mice and its

16 11812623 6 7 10 2002 Development of a mouse model to determine the systemic activity of H Y

17 17311043 6 3 9 2007 Agitation, pruritus, and ectoparasites on a rat and a mouse. IeSS | nte reSt' Let S Say we wa nt to

18 24640131 6 8 3 12 2013 [The systemic effects of imidacloprid and fipronil on Xenopsylla cheo| .

19 27106213 . 200 2017 recnata exposur o msectiis fvon ftecsonmerewoeee. | VOOST @ Species of mouse. It can be

20 31881178 6 2 8 2020 Transcriptomic modifications of the thyroid gland upon exposure to ¢

done by term. Let’s see what happens

<= Main < (shift and left arrow) > (shift and right arrow) Add Note See existing notes. ke this? When you pUt a 1 In the by term

) » column (Figure I-6) then click on
DoclD: 22373222
Title: Fipronil-induced genotoxicity and DNA damage in vivo: Protective effect of vitamin E. Ma P I,
Title and Fipronil-induced genotoxicity and DNA damage in vivo: Protective effect of vitamin E. ABSTRACT: Fipronil, an insecticide of the phenylpyrazole
Abstract: | class has been classified as a carcinogen by United States Environmental Protection Agency, yet very limited information is available about ts
genotoxic effects. Adult male and female animals were gavaged with various doses of fipronil (2.5, 12.5, and 25 mg/kg body weight (bw)) to
evaluate mi test (mice), berration (CA), and comet assay (rats), respectively. Cyclophosphamide (40 me/kg bw;

intraperitoneal) was used as positive control. Another group of animals were pretreated with vitamin E orally (400 mg/kg bw) for 5 days prior to
administration of fipronil (12.5 mg/kg). Fipronil exposure in both male and female mice caused significant increase in the frequency of micronuclei
(MN) in polychromatic erythrocytes. Similarly, structural CAs in bone marrow cells and DNA damage in the lymphocytes was found to be
significantly higher in the male and female rats exposed to fipronil as compared to their respective controls. The average degree of protection
(male and female animals combined together) shown by pretreatment of vitamin € against fipronil-induced genotoxicity was 63.28%: CAs; 47.91%:
MN formation; and 74.70%: DNA damage. Findings of this study demonstrate genotoxic nature of fipronil regardless of gender effect and
documents protective role of vitamin E. KEYWORDS: MeSH Chemical: Antiparasitic Agents|Insecticides| Protective

Agents| Pyrazoles| Vitamins| Vitamin E|fipronil MeSH: | Animals | Antiparasitic Agents/majr/toxicity | Bone Marrow Cells/drug effects | Comet

Assay | DNA Damage | Female | ici je/toxicity | drug effects | Male | Mice | Micronuclei, Chromosome-

Defecti ically induced | Mi Tests | Protective Ag i | jr/toxicity | Rats | Rats, Sprague-
Dawley | Vitamin £/majr/ | Vitami ji Other:c ions | comet assay | fipronil | micronucleus
test | rats and mice | vitamin E | TERMX: |TX |7 17X; |7X; | TX:Rodent: mice

| TX:Rodent:mice |TX:Rodent: rats |TX I7x: Dawley | TXT¢

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

; .
‘Map to this: ~|When you see this: ~|Art Ct [.i|by term~ v

fate Dehalobacter 0 | [
fate Escherichia 73

fate Acinetobacter 7 1 «
jfate catalytic oxid

Figure I-6. Boosting the score by term.

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.
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Take Gre
Acinetobac o

fate transport  Score Notes
ter Pub
PMID = 3 = L [Yr Title
27483290 [ 3 2016 S-Episinuleptolide Decreases the Expression of the Extracellular Matrix in Early Biofilm Formation ¢
31923557 3 - Antimicrobial profiling of coral reef and sponge associated bacteria from southeast coast of India.
23777289 3 4 Coral-associated bacteria, quorum sensing disrupters, and the regulation of biofouling.
23005048 2 a ol an i i ixnlated fram the michrnnm Ramaria custidinnhe

jents/majr/chemistry/isolation & puriticat
ntrol | Diterpenes/majr/chemistry/isolatj
fects/ultrastructure | Genes, Bacterial/dru
sistant A. baumannii | TERMX: |TX:fate:Acinetobacter |TX:fate:Acinetobacter |TX:fate:persist

narmacology | BioTiims/majr/drug eTrects | Biological Proaucts/
urification/pharmacology | Drug Resistance, Multiple, Bacteria
ects | Humans | Levofloxacin/pharmacology | Microscopy, Elect

Figure I-7. lllustration 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 gty 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.

This functionality allows expanding the sifting to any number
2 |of terms / features. Boost
3 Map to this: ~ ! When you see this: v |Art Ct |, by terr v |by qty |~
9 [fate Dehalobacter 0
0 fate Escherichia 73
1 fate Acinetobacter 7 1
[ T SVON ratalhiaine avid n

Title: S (pisinuleptolide Decreases the [xpression of the Extraceliular Matrix in Carly Biofilm Formation of Multi Drug Resistant Acinetobacter baumannil

Titleand 5 (pisinuleptolide Decreases the Expression of the Extraceliular Matrix in Early Biofilm Formation of Mult-Drug Resistant Acinetobacter baumani,  ABSTRACT: Nosocomial nfections and increasing multi

Abstract;  #VE resistance caused by Acinetobacter baumannil have been recognized a5 emerging problems workduwide. Moreover, A baumanai i able to colonize various abiotic materials and medical devices.
making it difficult to eradicate and leading novel molecules that iahibt bacterial biofilm formation may be n alterative prophylactic
09tion for the treatment of biofilm-associated A baumansil infections. which are unli . harbor an abundant ganisms that produce
novel bioactive natural products with pharmacetical potential In this study, we identified S episinuleptolide, which was isolated from Sinularia legtoclados, a5 an inhibitor of biofilm formation in ATCC
19606 and three multi-drug resistant A. baumannil strains. In addition, the ant-biofilm activities of S-episinuleptolide were observed for Gram.negative bacteria but not for Gram-positive bacterla, indicating

that the of is effective ag: The biofim
the PRAABCD locus, the extraceliular poby-B-{1. Scanning (sem) matrix of the biofilm was.
with 5. Our study ymergistic activity of ooy < against d
biofilm cells. These data indicate that inhibition of biofilm formation via . episimieptolide may represent another prophylactic option for sohing the persistent problem of biofilm associated A baumannii
Infactions. KEYWORDS: MeSH Chamical Bacterial ervt Mesi: |
& control | 1 Aniemals | | Anti-Bacterial
| | Biological & | Cross &

control | | Extraceliular Matrin/drug

L} . g 2 - Equipment C
eHfects/uttrastrcture | Ge GTdrug effects | Humans | Levofloxacin/phammacology | Microscopy, Electron, Scanning | beta-Ghucans herS-Episinuieptolide | biofim | multi-drug.
resistant A baumanni (TERMX: IDatecparsist

Things you can do

Figure I1-9. How to get stored starting point feature lists.
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Figure I-8.1lllustration 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

A drop-down list of term buttons shown on the More
feature sets is available by . . e
B e e ctaees dickifig 6n More fedture button. However, a growing list is
‘ lists button. available by clicking on More
Wondering how you might use term mapping? Here
o2 sore exameles et .- Selct Festure Lt x| feature lists button. This action
g?fs:mm%“z”th;u":;?:‘:?fa“-&‘ Select alist and dlick on Load this ... brings up a drop-down menu of
ey f e :é‘:m:;."dhﬁm 2 feature lists constructed here at
D n OR mo! toxicty)” .
e e e e b e e o development _| the EPA. (Figure I-9) Try them out,
o o A AN et dereE et o) s . .
o roag e -l and if there is a set of term
Load this features you would like to
contribute to the community, let
Hery s | - Cick here to see more st options | us know.



J. MeSHMine sheet

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

e | rana query on Histamine H2 antagonism. Can | get a list of all the chemicals annotated in
those PubMed records?

e Iran 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?

e Iranaquery on retinal disease. Can | get a list of genes and proteins annotated in my
resulting article set on Main?

e |rana query on biosolids. | want to see a list of chemicals found in biosolids.

e Iranaquery on fipronil. | 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

MoreThings X

Things you can do here:

Exit
<- Find and delete duplicates UserForm1 0%
Highlight <- Highlight noted citations ia A
f & Major topics only
Summarize <- Create a summary sheet with totals by batch T E3
<- Click here to extract MeSH substance terms 4 “Al

Eﬁ.ﬁg;:fg—l ’ and send them to the MeSHMine sheet er L
= 0 fe

b : <- Click here to colorize (PubYr to purple) articles that have
Hlevl;g?g"aar;téﬂes chemicals annotated by EPA CCTE. (To see the chemicals e T T TETroTY TETTOTT T T r

e curated, double-click to get to Abstract sheet, then dlick on
More button.)

Archive <- Click here to make a copy of Main (it can be

brought back)

<- Click here to import the contents of a RIS file

[Bperiieieils (from EndNote for instance)

i

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 1-45).

A C Dl E | E 1 kK[| M|N|O|PlQ|R|S|T| U |V |W|X| ¥ 7z
1 MestiNine ‘ PubMed query run: (Anthozoa OR coral) AND (chemical toxicity OR drug effects).
Pl Chemicals, proteins, and more: double-click on row to sift on substance name D01 D02 D03 D04 D05 DO6 D08 D09 D10 D12 D13 D20 D23 D25 D26 D27 Oth;
@ 2 2 g o 5| 4.8 2 s e o w W e ¢
4 8 2 ERRCH - - O
More < 3 2 = £ & E - 2] 2= & =
Artct 3 8§ T ] 82 ¥ 8 a2
2 & = 2 o> E
a: a T §
F S
3 | MeSH Substance (hyperlinked) < < =] [-] [-|Mapped to Name £ 2 A 2 2 O £ 2 A 2 A 2 I 2 B 2 R 2 B T F R E
4 | Calcium 17 1 Calcium 1
5 |Calcium Channels, L-Type 2 1 Calcium Channels, L-Type 1
6 Microplastics 9 7 1 Microplastics 1 1
7 |Polystyrenes g 1 1 Polystyrenes 1 1 1
8 | Anti-Bacterial Agents 100 7 2! 1 Anti-Bacterial Agents 1
9 | Ampicillin = Ampicillin 1 1
10 Petroleum 24 20 Petroleum 1
11 Water Pollutants, Chemical 37400308 1 1 water Pollutants, Chemical 3
12 | corexit 9500 <] . Lipids 1
13 |Lipids 5 1 1 Lipids 1
14 | Surface-Active Agents 9 6 1 Surface-Active Agents 1
15 Antineoplastic Agents 18 g[8 1 Antineoplastic Agents 1
16 Prodrugs Al 1 Prodrugs 7
17 |Iron 2 1 Iron 1
18 |Oxygen 9 1 Oxygen 1
19 Diterpenes ]ﬁ 14 10 1 Diterpenes 1
20 | Antivenins 11 5 1 Antivenins 1 1
21 | Elapid Venoms 63 38 1 Elapid Venoms 101

22 micrurus venom 28 13 Elapid Venoms 1 1

Figure J-2. MeSHMiine 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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MeSHMine
1 PubMed query run: (Anthozoa OR coral) AND (chemical toxicity OR drug effects).
2 5 D06 D08 D09 D10 D12 D13 D20 D23 D25 D: 2’
S 2 & &) 2| g 8.8 8| 8| B2 B & 8
§ § 2 3 & % E & = LR R
5 5 2 3 & ¢ 585 g8 g g 3% 38
5| & 8 2 HI- gly|l 2 8 8 F ¥
% @ S S & él % = 5 E| &
More < S| 2 £ 2 4 £ & 3 s El ol 8
ATt 3 85| § = H g 2 FHEIRCE
g £ & 2 3 5 £
C a T &
3 2
L] o
3 |MeSH Substance (hyperlinked) ~ - ~ ~| [~|Mapped to Name A EHE B EHE B E E R E B =l T =
4 |Calcium 17 1 Calcium 1
5 Calcium Channels, L-Type 2 1 Calcium Channels, L-Type 1
6 Microplastics s 7 1 Microplastics 1 1
7 Polystyrenes . 1 Polystyrenes < i 1
8 Anti-Bacterial Agents 100 7 2 1 Anti-Bacterial Agents 1
9 | Ampicillin | ] Ampicillin A
10 Petroleum 2% 20 Petroleum 1
11 |Water Pollutants, Chemical 1 1 Water Pollutants, Chemical 5
12 corexit 9500 i Lipids 4
13 | Lipids 5 1 1 Lipids 1
14 | Surface-Active Agents 2 6 1 Surface-Active Agents 1
15 | Antineoplastic Agents 108 s8] 1 Antineoplastic Agents i
16 Prodrugs | ] 1 Prodrugs 1
17 |Iron 2 1 Iron 1
18 Oxygen 9 1 Oxygen 1
19 Diterpenes 58 14 10 1 Diterpenes 1
20 | Antivenins 1 5 1 Antivenins 1 1
21 Elapid Venoms 63 38 1 Elapid Venoms g 1
22 | micrurus venom 28 13 Elapid Venoms 11

Figure J-3. Filtering the MeSHMiine sheet by Family = 0 and Organic = 1. Note that several columns used by the Abstract Sifter
code are hidden here. Column | can be hidden as well, if desired.

Figure 1-46 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:

A B c D E F G H I J

Abstract Query PubMed - o

Sifter PubMed query rur hozoa OR coral) AND (chemical toxicity OR drug effects) e .

2lRch Figure
J-4.Double-

N

- E Take Group o H irli
sinulariolid SR e Sl s | AT clicking on
2™ h
3 |PMID = -1 Pub Y Title -] [-] [-]Authors ~1d Copper on the
4 3178370 2 14 2019 Sinulariolide Inhibits Gastric Cancer Cell Migration and Invasion through Downregulation of the EMT Procese 1 Wu YJ, Lin SH, Din ZH, Su JH, Liu CI ] MeSHM,'ne
5 130513611 3 1. 16 2018 ASoft Coral-Derived Compound, 11-Dehydrosinulariolide, Induces G2/M Cell Cycle Arrest and ApoptosisinS 1 Lin YC, Su JH, Lin SC, Chang CC, Hsia TC, Tung YT, !
6 21822415 1 13 2011 Proteomic analysis of anti-tumor effects of 11-dehydrosinulariolide on CAL-27 cells. 1 Liu Cl, Chen CC, Chen JC, Su JH, Huang HH, Chen 1 sheet br,'n gs
7 28767067 1 1 13 2017 Sinulariolide Suppresses Cell Migration and Invasion by Inhibiting Matrix Metalloproteinase-2/-0 and Urokini 1 Cheng TC, Din ZH, Su JH, Wu YJ, Liu CI '
8 27508175 1 1 13 2016 ACoral-Derived Compound Improves Functional Recovery after Spinal Cord Injury through lts Antiapoptotic 1 Chen CH, Chen NF, Feng CW, Cheng SY, Hung HC! /O U here.
9 126204832 11 1 12 2015 Sinularioli Human Carcinoma Cell Migration and Invasion by Inhibiting Matrix\ 1 Wu YJ, Neoh CA, Tsao CY, SuJH, Li HH I
10 23973001 11 1 12 2013 Sinulariolide induced hepatocellular carcinoma apoptosis through activation of mitochondrial-related apopt 1 Chen YJ, Su JH, Tsao CY, Hung CT, Chao HH, Lin J.?
11 23880033 1 1 1 13 2013 Proteomic investigation of the sinulariolide-treated melanoma cells A375: effects on the cell apoptosis thro 1 Li HH, Su JH, Chiu CC, Lin 1), Yang 2Y, Hwang W,
12 123015779 1 1 13 2012 Induction of apoptosis by 1 inulariolide via mif i ion and ER stress pathways ir 1 Su TR, Tsai FJ, Lin 1, Huang HH, Chiu CC, Su JH, Y. To get ba Ck
13 23249971 9 2 1 12 2012 Induction of apoptosis by sinulariolide from soft coral through mitochondrial-related and p38MAPK pathwa: 1 Neoh CA, Wang RY, Din ZH, Su JH, Chen YK, Tsai It
14 22119889 9 1 1 11 2012 ion by marine-derived compound, 11 inulariolide, in an in vitro Parkinson's model: a ¢ Chen WF, Chakraborty C, Sung CS, Feng CW, Jear t tot h e
15 14577690 8 2 1 11 2003 New cembranolide analogues from the formosan soft coral Sinularia flexibilis and their cytotoxicity. Hsieh PW, Chang FR, McPhail AT, Lee KH, Wu YC I
16 28001434 6 1 7 2017 Sinulariolide suppresses LPS-induced phenotypic and functional maturation of dendritic cells. Chung TW, Li YR, Huang WY, Su JH, Chan HL, Lin 1 .
17 22885288 6 2 8 2012 Proteomic profiling of the 11-dehydrosinulariolide-treated oral carcinoma cells Ca9-22: effects on the cell a Liu Cl, WangRY, Lin 1J, Su JH, Chiu CC, Chen JC, CJ M eS H M | ne
18 9827024 5 3 8 1998 Antimicrobial activity of the diterpenes flexibilide and sinulariolide derived from Sinularia flexibilis Quoy and Aceret TL, Coll JC, Uchio Y, Sammarco PW ¢
19 27801783 4 3 1 8 2016 Cytotoxicity of 11-epi-Sinulariolide Acetate Isolated from Cultured Soft Corals on HA22T Cells throughthe E 1 Lin JJ, Wang RY, Chen JC, Chiu CC, Liao MH, Wu VI .
20 26950100 4 1 1 6 2016 Anticancer Effects of Sinulariolide-Conjugated Hyal particles on Lung inoma Cells. 1 Hsiao KY, Wu YJ, Liu ZN, Chuang CW, Huang HH, Sheet; JUSt
21 /11166674 a 2 6 2001 Di: ination between several di i in feeding bv Gambusia affinis. Aceret TL. Sammarco PW. Coll IC. Uchio Y «
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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
Eﬁ Next let’s look at the Working with pdfs group. This functionality was available in
e earlier versions of the Abstract Sifter through the Notes and Curation tasks. That
tables images v | feature still exists, but now a user can extract from any pdf, not necessarily one
Working with pdfs attached to a row on the Notes sheet.

Figure 11. 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.

Word has found 12 tables. Do you wish to continue?

Figures 12 and 13. Extracting tables from PDFs via Word.

These are table
objects in Word,
but not really the
tables we are
looking for. Feel
free to delete.

PDF table

Here are the
results from a real
table. Note that
table name is not
part of the table.
It’s always a good
idea to refer back
to the pdf like we
did here.

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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File Home Insert Draw Page Layout
o & HE| | - Ef
DTXSID } E Ik
Choose  Extract | Extract Stri N\ .
viewv  tables |images v \ k ;'
i Worki ' E E
IR re— EE
.
Al B> Medium |~ DataC Pk
A q dll Original D F £

Figure 14. Images can be extracted with three size selections.

41



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.
With chemical  Here’s how to use it:
name

Get DSSTox IDs

Figure 15. Get DSSTox IDs button group

Select where you want the »
_output to go

i 7,12-Dimethylbenz(a)anthracene

Carbamazepine
Tridemorph

Darbufelone mesylate
Chlorpropham
Nitrofurazone

[ Rifampicin

Click on
button

4

With chemical
name

Get DSSTox IDs

&

Specify column for input

Which column contains chemical name or CAS?

=]

[8°

Results

DTXSI01020510
DTXS1D4022731
DIXSID60893036
DTXS1D6021244
DTXSID0047246
DTXSID7020764
DIXSID5020044

7,12-Dimethylbenz(a)anthracene
Carbamazepine

Tridemorph

Rifampicin

Darbufelone mesylate
Chlorpropham

Nitrofurazone

Figure 16. 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.

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

Get structure diagrams

Figure K-1. Get structure
diagrams ribbon group.

Then click on the structure button
First, select the cells where you want the and answer the question about
chemical diagram to go. ' where the DTXSID is. selected cells. ‘
2 ‘

1 2 [omxsio Proferred Name

The diagrams are inserted into the

Structure

3 DDXsID00s740 Methyl 3-{methylthiolproionate
Which column contans OTXSI0? | A

S DnsD1027508 3,5 Dichlorobenzoyl chloride

& pDXsD2020711 Hydrochioric acid

7 onsip20131s 2378 Tetrachiorodibento-p dioxin

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.

4 A 8 c ) € F
; Select labels
—_— |
3
A A B C D E F G
I '
1 |oTXsiD - | Chemical Name - g foas X X
2 |DTXSID2023307 Methysergide Tiling input Y YO Y 2
3 | DTXSID1045033 Minocycline .
4 |DTXSID5023582 Sirolimus
B osDaates T DTXSID in column: ]T s Methysergide Minocycline Siollen e ey
6 |DTXSIDS022855  Clozapine
7 DTX5ID0023296 Methylene Blue Naine i colunin: ’T * )
8 |DIXSID7029879 Ketoconazole S
9 |DTXSID8045193 Risperidone Colorize with column: D
10 DTXSIDA024270 Prochloraz
11 DIXSID8024151 Imazalil Label in column: B 7 Methylere Blue Ketoconarole: Risperidone Prochlorar Ienazalil
12 DTXS1D3023897 Triadimefon ey
13 |OTXSID3020627 _ Fluconazole Tiles sheet will be cleared before new structures added. e A AN
14 DTXSIDA045139 Fenclonine - | ) = I_/ !

8

Figure K-3. Select cells and click on Tlles 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
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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.)

4 A 8 c | () | 3

1 Chemicals found in water sample

2,
3,

Ketanserin

NN

Clozapine

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

o0 ‘ Q| Jyrr : .
VY 2% ¢ whe (char(10)) to the formula to make it easier to read.
=/
. (Figure K-5)
4 Methylene Blue Ketoconazole Risperidone Prochloraz Imazalil
SO Q h
LA O 5|
L1 A |
8
) Triadimefon Fluconazole Fenclonine
Figure K-4. Tiles can be fancied up.
4 A 8 c
Some 02 82 & CHAR(10) & A2 & CHAR(10) & “Some number: * & ROUNDIC2,1)
1 omxsio || Chemical Name number | 4 A -
2 [ODXSIDS02285S  Clozapine 96.3 1 omxsio Chemical Name Some number - Detaded CHAR(10) is
3 DDXSIDI045139  Fenclonine 175 2 [onsi02023307  Methyrergde 20102 ]
4 DIXSIDI020627  Fluconazole -104.0 3 DIXDION0N)  Minocycline MinocychneOTXSIDI0450) 350me number: 2675 line feed
S [DIXI08024151 Imazall 183 4 ODSIDKISY Seolmus SirolmsOTXSI0302)58250me mumber: 233.3
6 | DIX$I03023188 Ketanserin 1516 Sort d dd 5 ODXSIDN2IISE  Ketanserin 1506 KetanserinDTXSI0J02318850me number: 151.6
7 DDSION98M Ketoconsrole »s Sortand a 6 ODSIDNASS  Clozapine 96.8 ClorapineOTXSIDSO22ESSSome mumber: 96.8
S |DDaiooaze Met B 841 diti | : QIXSID029879 :«»-::R ::: wmovﬁr?;lmw ;:l
5 o<
9 DIXSIDIO23I07  Methysergide ws cONditiona 9 [ODIOMe19} Waperidone 778 RisperidoneDTXSIDR04519350me number: 77.8
10 | DIXSID1045033 Minocycine 2625 formattin 10 DIXSIDI02E2N Prochorar 39.7 Prochions:DTXSIDA02427050me mumber: 19,7
11 DIX5ID4024270 Prochioraz 397 g 11| DIXSID8024153 imazabl S35 ImazaliDTXSIDB024151Some number: <183
12 | DIXSIDE045193 Risperidone. 778 12 PIXNID023897 Trisdimefon TriadimefonDTXSIDI023897S0me number: -96.8
13 DDXI05023582  Sirolimus 2333 13 DDSIDMN067  Fhcomarole FoconazoleOTXSID}020627Some mumber: 104
14 DIX3103021897  Triadimefon 968 1405104045129 Fenclonine FenclonineOTXSID045139S0me number: -117.5
A A 8 < o E F G H 1 K L
Some
1 omxsio = Chemical Name - | numbs - Detalled label
2 [onxsi02023307 4 Ty *
3 |onxsi01045033 MinocyclineOTXSID1045033Some f — .
4 lonxsips023582 nag THING Input
$ |o1x5:03023188 151.6 KetanserinDTXSID302318850me ny
6 |onsipsozzass 96.8 ClozapineDTXSIDS02285SSome nut DTXSID In colume: A
7 |onxsi00023296 84.1 Methylene BlueOTXSID002329650¢
8 |onsio7020879 s 78.6 KetoconszoleDTXSID702987950me Name in column: e
9 |o1xsi08045193 | Risperidone 77.8 RisperidoneDTXSID804519350me ¢ oK
10| pTx5104024270 Prochloraz 39.7 ProchlorazDTXSIDA02427050me nt Colorize with column: l’?
n 51 Ima 183 ImazabIDTXSIDB024151S0me numl
12| oxsi03023897 TrisdimefonDTXSID3023897Some | Labal In cokenn: o
13| onxsi03020627 FhoconazoleDTXSID3020627Some ¢
14| onxsipa0es139 FenclonineDTXSID404513950me ot
- Ties shoet will be cleared before added.
) Q &l | . .
0N | pEeN X J
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Figure K-5. Steps in adding more data to the Tiles.
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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.

las Data Review View Developer Help E

3 3 M abc N ©
t Vv
Preferred Other names More Synonyms SMILES PubChem
name andIDsv stuff v 7 -2 v,

Chemical names, IDs, and more Fi

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

Here’s an example showing how to retrieve CASRNs.

Click on

Select where you want the ; ; .
toutt button Specify column for input View results
output to go
A

DTXS101020510 7,12-Dimethylbenz(a)anthracene * = Userform X
DTXSID4022731 Carbamazepine | Other names. More Synonyms SM DIXSID1020510 7,12-Dimethylbenz(ajanthracene  57-97-6
Q125109022731 2 P! e et~ ~ dpages DTXS1D4022731 Carbamazepine 298-46-4
0QIX51060893036 Tridemorph - DIXSIDG0893036 Tridemorph 81412433
DTXSID6021244 Rifampicin . JUPAC name DIXSID6021244 Rifampicin 13292-46-1
DTXSID0047246 Darbufelone mesylate Which column contains DTXSID? A‘ DIXSID0047246 Darbufelone mesylate 139340-56-0
DTXSID7020764 Chlorpropham A DTXSID7020764 Chlorpropham 101-21-3
DTXSIDS020944 Nitrofurazone OK DIXSID5020944 Nitrofurazone 59-87-0

° o inchikey

i

4 WOWe pubChem CID

3 213.66|

2 198.138| 1

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)
THE ©

Synonyms| SMILES ~ PubChe
v v v DSSTox Synonyms. X

DSSTox Synonyms for DTXSID:

vald: Nicotinic acd
vaid: Nadn

/ vald: 59-67-6

8 DTXSID1020194 Boric acid (H3BO3) | gg a‘;’:&p B

icotini i { good: B-Pyridnecarboxyic acd
9 |DTXSID1020932 Nicotinic acid e e : - 00d: NSC 169454
N NTYSIN1NYI588A Arvelavir good: Necotinsaure
OK good: NICOTINSAEURE
good: Ncotinipca
good: Nco-Span
good: Nconacd
good: Nicobar
good: Ncodeimine
good: Ncobd
good: Ncangin
good: Ncacd

Naspan
good: Endurach
3 n

vald: 3-Pyridnecarboxykc acd B
vald: Veamin B3 (niacn or ncotinic acd)
vaid: Pyridine-3-carboxykc acd

g

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.

File Home Insert Draw Page Layout Formulas Data Review View Developer Help EPA cust
. ' —— v (202 |
o BB O @8 | 2 EowlzIl
Choose  Extract Extract Structure Tiles  Preferred Othernames More (Synonyms|SMILES  Pull Synonym input X
view~  tables images~ = name  andIDs~v  stuffv v v
view  Working with pdfs Get DSSTox IDs Get structure diagrams. EPA Chemical names, 105 35 Gee synonyms This option creates a string of deimited synonyms optionally formatted as a PubMed query.
c9 v i fx % Retrieve synonyms| Which coumn contains DTXSID? A
A B C D Add a suffix?  CAS suffix?
fe'lecl; Syl types Delimiter: @ [tw] —
1 Curated Lists D Hieace € | (ope) “|rn]|
¥ Vaid C [all]
2 © OR
¥ Good fone
3 B MeSH chemical name € [tiab]
4 | DTXS1D0020232 Caffeine I™ Axemate Add quotation marks? © yes € no -
I Deleted CASRN none
5 |DTXSID0021206 1,2-Propylene glycol
6 |DTXSID0021256 Sulfasalazine Ot
7 |DTXSID0022519 Folic acid ™ Betste OK
8 | DTXSID1020194 Boric acid (H3BO3)
9 |DTXSID1020932 Nicotinic acid
) v fx | "3-Pyridinecarboxylic acid[tw] OR "Vitamin B3 (niacin or nicotinic acid) [tw] OR “Pyridine-3-carborylic acid"[w] OR "Nicotinic acid'[tw] OR "Niacin"[ow] OR "59-67-6[r) OR "Slo-niacin"[tw] OR "Wampocap'[tw] OR *B- Pyridinecarboxylic acid"[tw] OR "NSC 169454°[tw] OR ~
% "Ttw] OR ™ “tw] OR ™ "[tw] OR “Nico-Span’[tw] OR "Niconacid"[tw] OR "Nicolar"[tw] OR “Nicodelmine[tw] OR "Nicobid"[tw] OR "Nicangin"[tw] OR "Nicacid"[tw] OR "Niaspan'[tw] OR "Enduracin’[tw] OR "Apelagrin[tw] OR "acido
nicotinico™[tw] OR ™ ique'[tw] OR "3 acid[w] OR 3. acid"tw] OR "3-C: “[tw] OR "3-C: [tw] OR “Pelonin’[tw] OR “Pellagrin[tw]
A 8 ( ) E G H 1 ) K L M
1 Curated Lists
2
3 [ MeSH chemical name
7 DIXSID0022519 Folic acid
8 DTXSID1020194 Boric acid (H3803)
9 |orxsin1020032 Nicotinic acid "[tw] OR "Vitamin B3 (niacin or nicotinic acid)"[tw] OR "Pyridine-3-carboxylic acid*[tw] OR "Nicotinic acid"[tw] OR "Niacin®[tw] OR "59-67-6"[rn] OR "Slo-niacin"[tw] OR "W.

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

© @

PubChern Comman

Chernistry ~

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.)

o

L]

Get DTHSID from PubChermn using chemical nare
Get DTASID from PubChem using SMILES

Get PubChemn name using SMILES

Get PubChem CID using SMILES

Get PubChemn CID using name or CAS or synonym
Get DTASID from PubChem using CID

Get EC number (ECHA) from PubChem using CID
Get MeSH Mame from PubChem using CID

Get CASEM from PubChern using CID

Get PubChem patent counts using CID

Get PubChemn PubMed article counts using CID
Get PubChem vendor counts using CID

PubChem - is Sigma a vendor?

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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Chemical ciD PatentCt
Benzene cid241 time out = 200k

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.

Common
Chemistry v

Figure K-13. Common Chemistry option.

More about Common Chemistry
& Get CAS-RN from ACS Common Chemistry using chemical name  can be found here: CAS Common
Chemistry .
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6. Button group — Formatting and File Management

=3

Formatting  File
mgmt

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.

Review View Automate Developer Help  EPA custom

E 3 * 0 Ol % O @ 8B : =

wred Othernames More Synonyms SMLES  PubChem Common  Formatting File  Choose  Get  Sot Cakulate  Retieve Sot Cakulate  Get€PA  Publication PubMed
me  andiDsv s~ - . v Chematry - mgmt  assays bioactivity - ToaPrnts - CCTE bsts chemnical retrieval ~ -

Formatting
Formatting options ‘

Select input cell and cick here to spit and place to the right

| X‘ Move left or

2 1 a Split on soece Comma [ 2spaces J CRU[ _‘ Caps ( {J """’J [ (..m_.,:
«2) < right Ld s ) ===t ) = e | gm=d | Jmmed === |
" J J — |
Transpose ‘ Clean [ Merge Remove (...) 2 cnavJ
Select Select
| untmpertnked whyperinked 3 char
DTXSIDs and cick perli PubChem CIDs and yperi | |
here to add L ok cick here to add SID SYpeion Exit ‘
hypechni- > hypertink-> L ] B 1) J J

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.

. S
Select cells to split by comma, then click on button. - . 5 . . =
The cell text is split and placed to the right. : oytosine yure: 5-fluoroura cytosine
1Indomethacin 1 Indomethacin
Select cells to split, then click on button. This function |2 dexamethasone 2 dexamethasone
” & 3 hydroxyurea 3 hydroxyurea
is useful for numbered lists. —
4 5-fluorouracil 4 5-fluorouracil
6 cytosine arabinoside 6 cytosine arabinoside
Select cells to merge, then click on button. The A B A B
contents will be merged and written to left most cell. 1 [cytosine 1 |cytosine arabinoside
2 2
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A A
. 1 | Indomethacin (IND) 1 |[Indomethacin
Select target cells. Click on remove. Note thatthe | qo o h oo 0 (DEX) 2 | e
output of the function is the same as the input cell. 3 | hydroxyurea (HU) 3 |hydroxyurea
Don’t use this on chemical names with parentheses! 4 | s-fluorouracil (5-FU) 4 |s-fluorouracil
5 | oy (ca) 5 |ey
s 6
DTX
hyperlink
&
A \ B8
Sometimes DSSTox identifiers lose their hyperlinks, ~ * DTXSID3035080 Neifinavic 1 Nelfinavir
= S N 2 DTXSID4023549 Quinidine 2 Quinidine
Use this function to add hyperlinks l?ack to the 3 |pTxsiDsoasass Lopinavir 5 Lopinavir
identifiers. 4 | orxsipo2ass1 Simvastatin 4 Simvastatin
5 DTXSID50881104 Diltiazem 5 Diltiazem

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

° Suaih M
[~
B - &
Choose Get Sort Calculate

assays bioactivity v v

Bioassays: ToxCast / 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.

4 A 8 © 6 |wv|y|k|rt|m|Nn]jofr|a|R]|S]|T

Bioassay Exploration Signature:

ToxCast / Tox21 Count: 120 31 4 11 14 9 2 2 1 0 4 49 0O
Query:  retin RAR retin retin RAR; retin retin RAR: RAR, retin RARs RAR, RARA[

Beta Genes: RAR; RAR: RARI RAR( RAR; RARI RAR( RAR RAR, RAR; RAR: RAR, RARA

WA W N

Assay AEID: 71 136 137 138 ### HE# #E# 722 723 #Ey sEE npe aen

header
section

6_RARg_TRANS_up
G_RARa_TRANS_dn
G_RARD_TRANS_dn
6_RARg_TRANS_dn

G_RARD_TRANS_up

< ATG_DRS_GS_up

< ATG_RARa_TRANS_up

< IVS_NR_hRARa_Agonist

< OK21_RAR_LUC_ Agonist

< X21_RAR_LUC Antagonist
F_NR_binding_hRARa_up

« V5_NR_hRAR_Antagonist
< ATG_DRS_GS_dn

A
A
A
A
A

DTXSID ~ |PrefName - |Actives | - Distance ~

6

7 |DTXSID0025789 beta-Nitrostyrene 256/626 1 1

8 | DTXS100028038 3-lodo-2-propynyl-N-butylcar  388/1196 1

9 |DIXs100032520 Azoxystrobin 298/1262 1
Prallethrin 280/1187 1 1

Triticonazole
Tebufenpyrad

Ethyl (2€,42)-deca-2,4-dienoa Hit caII

(2€,62)-1,1-diethoxynona-2,6-
UK-416244 H

16 | DPXSID0047379 3-Chloro-2-((3R)-5-chloro-1-( section
17 | DTXSID0048185 Apomorphine hydrochloride 169/441

125/1146

18 OT. 2,3-Diami 17/303 1
19 | DTXSID0051499 4-Vinylpyridine 45/278

20 | DTXSID0052463 2-Amino-S-chlorobenzophenc 62/282

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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G JH[V[J]K[L[M[N[O[P|Q[R|S|T

v RAR,
culate » ® Bygenesymbol By platiom By sgnature By selectad chemical » 5

A0 71 136 137 138 ##8 smw sun 722 723 aws 458 www san)

Gene symb: = * Coar

t o

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.)

7 z
Blosssay Exploration
‘ 2 Toxcant/ Tox2t
i == A
- 0 HE S LB s
(] E T B
i =] 4 L
[ Choose Get Sort Calculate
i3 assays bioactivity v v

Bioassays: ToxCast / Tox21

3100 2 ropment N vk
oy

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, selectacellina
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.

3 Query: retin retin retin RAR, RAR; retin retin RAR; retin RARs RARs RAR, RARA|
[ ] 4 Beta Genes: RAR, RAR( RARI RAR, RAR, RARI RAR, RAR, RAR( RARs RAR/ RAR: RARA|

5 AEID: 71 138 ### ### 136 137 HEE HE8 88 HER 722 723 #u4
x %

P

Sort columns by selected chemical

RAR_LUC Antagonist

Q|R|S|T Sort columns by hit count total

ATG_RARg_TRANS_up

g
b
g
H
2

« IVS_NR_hRARa_Agonist
« F_NR_binding_hRARa_up

«| ATG_DRS_QS_up
« |ATG_RARD_TRANS_dn
< /ATG_RARa_TRANS _uj
< |ATG_RARb_TRANS_up
«| ATG_ORS_GS_dn

< /ATG_RARa_TRANS_dn
< /ATG_RARg_TRANS_dn

Al

x2
A
Al

o

DTXSID ~ PrefName ~ Actives ~ Distance ~
DIXSID1020770 Kepone 492/1156

0 44 ¢ Sort colums by signature

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.

17 o

6
3
9
0

S1D0034223

- 71 138 o
. i [l e .
G BB [] 'R R p
El 1 H ' H
Choose Get Sort |Calculate Retrieve Sort Calculate Get Get: il
assays bioactivity v v ToxPrints v lists on se H
Bioassays:ToxCast/Tol mewx M lohree 0 [Glememe 000 [Clace [Slowee] Fl R GGG N NG CSE &5
H
& Calculate distance from row 7 chemical -
H
Q R S T U & Calculate distance from signature 4

. RAR, retin retin RAR, reti A

4 88n 136 137 #R0 w80 W

" 722 723 wen

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.

> @e |9

¢

How to choose:

¥

C Acea ao

Select platform

Apredica (APR) 3
Antagene (ATG) Cue

€ BioSeek (8SK)
care

 ceeTox

By gene symbol s/y% By signature

<5 BB

By selected chemical

@ Clear

Append

Bioassay Exploration
ToxCast / Tox21

-

- Prefiiame

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.

Select chemical

oTXSID - Pref

DTXS1D1040114

lacrylamide

DTXS51D1044227 Pramipexole dinydrochloride

T
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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.)

Signature sheet . . . .

Pl c e To build a signature, change the 0 in the Weight column

Gene/Assay . .

1 |signature to a 1 (or higher number to give that assay greater

2 |AEID ~ Assay endpoint ~ Genes +!| Weight ~ .

3 916 LTEAiHep:RG,Ascsl,an ABCB1 : [} Welght) .

4 917 LTEA_HepaRG_ABCB1_up ABCB1 0

S 1611 CLD_ABCB1_6hr ABCB1 0

6 1627 CLD_ABCB1_24hr ABCB1 0

7 1643 CLD_ABCB1_48hr ABCB1 0

8 918 LTEA_HepaRG_ABCB11_dn ABCB11 0

9 919 LTEA_HepaRG_ABCB11_up ABCB11 0

10 1612 CLD_ABCB11_6hr ABCB11 0

Sogibge___ .. Inthissample signature, we’re looking for chemicals that have activity at
Gene/Assay . .

o ‘ VEGF receptors or EGF receptors. The weights for the corresponding assays

have been changed from 0 to 1 and for Vegfrl to 3 because that gene is
particularly important to the biological process under study (in our
hypothetical network).

237 85K
238 85K,

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.

H 1 J K L M N (e} P Q R S T u vV W X Y Z
m al 1l 4| al af af af 4] a| 4] af af a] a] 4| 4| af 1 2
0 0 00000 0O OGO OUOTO O OTO OO0 0 O

FLT1EGF EGF EGFFEGFF EGFF EGFF EGFF EGFF EGFF ESR1ESR1FLT1FLT4 FLT4 KDR|KOR| KDR| KDR[ti

NVS_LTEA LTEABSK_BSK_ NVS_NVS_ERF_BSK_BSK_OT_IOT_INVS_NVS_NVS_BSK_BSK_NVS_NVS_E

575 992 993 237 238 429 430 ### #4# ##% 750 751 576 579 S80 183 184 577 578

. 5 s § = IR §~:§»~§
E2F 8 C i Next retrieve the bioactivity by selecting
- ' d g 2 ;i %% chemicalsand clicking on Get bioactivity.

i 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.

3

14

il

. ol -
T [ ] |
<g B i H ; . %R
Choose  Get | Sort |Calculate | Retrieve Sort Calculate <E] =25) i o E
Once assays bioactivity| ¥ - ToxPrints  ~ v - — —
. . hoose Get Sort Calculate Retrieve Sort Calculate Get G
signatureis [ — asys bioactvity v [EEM | toprins v - bists or
. “* Sort columns by selected chemical .
ertten on to Bioassays: ToxCast / To. t ) .
OR £1' Calculate distance from row 7 chemical
row 1, try Q|R|S|T Sort columns by hit count total =
these. 11 1 1 U RS T U E Calulate distance from signature -
0 17 Sort columns by signature R ——

Let’s look at the results after performing both of these actions.

54



Results after sorting by signature and calculating distance from signature Notice that the a ssay columns are
A B

V] c G Hli1|s|xk|Lt|M|N|jo|Pr|aQ|R|S|T|U|V|W|X|Y]|Z
1 Bioassay Exploration »Sllnawu EY T Sorted by the Signatu re Weight.
2 TQICaSK/TDKZl Count: 1 8 18 9 5 1 0 0 0 0 17 20 1 ) 0 30 0 1 0
3 Query: FLT1EGF EGF EGFFEGFFEGFF EGFF EGFF EGFF EGFF ESRIESRIFLT1 FLT4 FLT4 KDR| KDR| KDR| KDR[ H
= e o reprerase sk s o e s sk o Lo v s s s e e 10E€ Chemical rows are sorted by
5 AEID: S75 992 993 237 238 429 430 ### #u## #uw 750 751 576 579 580 183 184 577 578 H H
the distance metric of the
s . .

¢ 5508 R chemical hit calls from the

A § 2%

z ¢ ¢ 2 E 2 8 5 . . .

O U ;88 signature with the highest

¢ 5993 ¢ IR

7 = 3=1+14151 M number signifying the closest
6 DTXSID ~ | PrefName ~ Actives ~ Distance . - - - - - - - - - v .
7 DTXSID3031864 Perfluorooctanesulfonic acid 324/1510 7.000 1 1 1 1 1 d ISta nce .
8 DTXSID2032500 Triflumizole 434/1194 5.000 1 1 1 1 1
9 DTXSID1020770 Kepone 492/1156 4.000 1 1 1 1
10 DTXSID1034210 Prodiamine 333/994 4.000 1 1 1 1 . . .
11 DTXSID1021322 Tetraethylthiuram disulfide 367/1146 4.000 1. 1 - 5 1 It Is also pOSSIble to adJUSt the
12 DIXSIDAC G 2-(2,6-Di h  371/1018 4.000 1 19 1
13 DTXSID0028038 3-lodo-2-propynyl-N-butylcar  388/1196 4.000 1 11 1 H H H
. T e 1 G i Signature weight by changing the
15 DTXSID0021464 Ziram 405/‘)3! 4.000 1 1 1 1
16 DTXSIDS029055 4-Nonylphenol, branched 377/1193 4.000 1 1 1 1 H
17 DTXSID3027403 Tributyltin chloride 567/1221 3.000 1 AN Values In row 1 ce“S'
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.

4 A 8 c 6 || |E gl taaliaiiak niia b aolieckb b sl il by ailanlacliandae Lae Las i
1 Bioassay Exploration Signature: UserForm1 X
2 ToxCast / Tox21 Count: 14 6 14 Assay Description
3 Query: HTR«HTR.HTR!H!
4 Beta Genes:  Htrd HTRIHTR!H1
AEID: [623 [ NVS_GPCR_hSHTSA
5 AEID:
Data from the assay component NVS_GPCR_hSHTSA was analyzed into 1 assay
endpoint. This assay endpoint, NVS_GPCR_hSHTSA, was analyzed in the positive fitting
direction relative to DMSO as the negative control and baseline of activity.
Using a type of binding reporter, loss-of-signal activity can be used to understand
changes in the binding as they relate to the gene HTRSA. m
Distance / Furthermore, this assay endpoint can be referred to as a primary readout, because the
6 [omsio - Prefame Jactives _[= simitrit = performed assay has only produced 1 assay endpoint.
- . To generalize the intended target to other relatable targets, this assay endpoint is
7_|01X5103031864 Perfluorooctanesulfonicacid _ 324/1510,  7.000 annotated to the "gpcr” intended target family, where the subfamily is "rhodopsin-like
8 DIXSID2032500 Triflumizole 434/1194 5.000 receptor”.
9 DTXSID1020770 Kepone 492/1156 4,000 1
10 DTXSID1021322 Tetraethylthiuram disulfide 367/1146 4.000 1
11 DTXSID0028038 3-lodo-2-propynyl-N-butylcar 388/1196 33.000 1
12 DTXSID5029055 4-Nonylphenol, branched 377/1193 4.000
13 DIXSID1034210 Prodiamine 333/994 3.000 . - @ Cleor first
AEAUARIIAAS - actives odjt of chemicals tested. [ Retrieve
B S D104con 2-(2,6-Di Sh 371/1018  2.000 162 s | e
15 DIXSID7037717 Bisphenol AF 472/1189 1000, 1 1 1

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 “l 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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A B
Bioassay B (licking here tells the
Tox€ast/T Abstract Sifter to build a
query from the chemical

A

Beta

T e w N =

(FLT1[tiab] OR FLT1
protein[tw] OR Vascular

Receptor-1)
6 DTXsID ~ |PrefName
7 op

name and the value in row 3

Endothelial Growth Factor

c G
signature:
Count
Query:
Genes:

AEID:

H

3

1
FLT1E
NVS_ L

575 ¢

« NVS_ENZ_hVEGHRL

" Here's the query. Now
click on Submit.

(Perfucronctanesacnc i) AND (FLT3(883] OR FLT1 Q.N
protenitw] OR Vascular Endotheal Growth Factor Receptcr-1)
# Delete then 3dd
Aopend

= Sand chemical to siter cell

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

E | H k
Enter your PubMed query and click on Submit. 1 4 L L £ 9 a Il’l tO
submit | — G < ot s e s
microgha AND R embryo OR
= Ep— assays.
— —
* Delete then add
Append | Eaay T summanze < Creste & summary et with totals by batch Th
* Major topics only e
2 3 ek here 10 extract Mesit subatance ters oK ‘
3 5 ther 1o the NaSHMine sheet A A
-
. a P < Cick hare to make 3 copy of Main (R can be LB = wo
% 2 brought back) 3 2023 Autism Spectrum Disorder: A Neuro-immunometabolic H
it 0

here £ mport the contents of & RIS fle

mporttom| <Gk
ws (rorm E-diote for vatance)

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.

Mesknsins

The screen shot above contains the
results of the MeSHMine functionality.
The results have been sorted by the
column S flag (Prots, genes, etc.) and by
article count (Art Ct). To find out whether
the genes and proteins occurring in the
literature are tested in ToxCast / Tox21,

| < Cick e to et iy terms
(L= oy trm i Column )

click on More then Color proteins/g
in bioassays. The blue colored MeSH
terms are tested in ToxCast or Tox21.

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
o assay header section of the Bioassay sheet populated
with these assays.

1 |Bioassay Exploration
2 [ToxCast/ Tox21

3

4 [Bota

s

6 lomsio < prefiame - hetiver
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8. Button group — ToxPrint chemotypes
Click on EPA custom to see the custom ribbon that has this ribbon group.

1 1 i e

Retrieve  Sort  Calculate
ToxPrints b i

ToxPrint chemotypes

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.

Fle Home Inset Draw Pagelayout Formulas Data Review View Developer Help EPA custom

o BHE & L * @ OB %O @&

Choose  Extract Extract Structure Ties | Preferred Othernames More Synonyms SMILES ~ PubChem Common  Formatting File  Choose G

view~  tables images v - name  andiDs~  stuff v v v v Chemistry ¥ mgmt  assays bioac

view | Working with pdfs  Get DSSTox I3 Get structure diagrams EPA Chemical names, 1Ds, and more Bioassay
AL v i I Toxprint Exploration

A 8 c ) £ F HULLL S K CEM PN O] PR LS

1 Toxplin([xplomlio.lh EnrichPos: 41 O 76 O 41 O 059 18 35 0 O
2 Beta EnrichNeg: 50 83 92 83 50 83 17 17 17 33 0 0O
3 Binary endpoints Count: 17 130 117 1 2 4 615 0 O
s Toxprint #: 37 62 71199 215 218 655 656 669 679 1 2

ToxPrints header

ringhetero_5].Z_generic

Feature

s [DTXsiD ~ |Prefname ~ | smiLes ~|Ende{ ~ |score [~ simitari(t| [v] [v] (] [~ [+] [~] [v] [+] [~] [~] [~] [~
6 DIXSIDBO2075S Isoniazid NNC(=0)C1=CC=NC=C1 o 1

7 DIXSID902252¢  Thalidomide O=CIN(C2CCC(=0)NC2=0)C(=0)C2=CC=CC=C L. 1

8 DIXSIDS020027 Acrylamide NC(=0)C=C

9 |DIXSID0021256  Sulfasalazine OC(=0)C1=CC{=CC=CI1O0JN=NC1=CCC(C=C)S( 1

10 DTXSID2020634 S-Fluorouracil FC1=CNC(=O)NC1=0 1

11 DIXSID2020006  Acetaminophen CC(=0)NC1=CC=C(O)
52 Caffeine CN1C=NC2=C1¢(=0)
5,5-Diphenylhydantoin  O=CINC(=O)C(N1)(C
saccharin O=CINS(=0)(=0)C2
Carbamazepine NC[=O)N1C2=CC=CC=C2C=CC2=CC=CC=C12

ToxPrint data

Chemical section

Cytarabine NC1=NC(=O)N(C=C1)[C@@H]10[C@H](CO)(C¢ 1
Indomethacin €OC1=CC2=C(C=C1)N(C(=0)C1=CC=C(CIIC=CIN
Lovastatin [Hlc@l12(ceH)(cc@@H](C)c=C1c=C(CeH] 1
Folic Acid NC1=NC(=0)C2=C(N1N=CC{CNC1=CC=C(C=C1) 1
Warfarin €O[=0)CC(C1=CC=CC=C1)C1=C(0)C2=CC=CC=C: 1
Rifampicin CO[C@HIIN\C=C\\O[C@ @]2(CIOC3=C(C2=0)C 1
Dimethyl phthalate €OC(=0)C1=C(C=CC=C1)C(=0)0C
Aspirin €C(=0)0C1=C(C=CC=C1)C(0)=0
2 salicylic acid 0C(=0)C1=C(0)C=CC=CL

25 DTXSID6023733  Valproic Acid cece(Cce)c(o)=0

26 DTXSIDA02472 D-Camphor ccic)ice @Hi2cCic@@)(CC=0)c2

27 DIXSID2025680  MEMP €CCOC(CC)COC(=0)C1=CC=CC=C1C(0)=0

28 DIXSID7021239  All-Trans-Retinoic Acid  C\\C(\C=C\\C1=C(C)CCCCA(CIC)=C/C=C/CU/C)=

29 DIXSID7022592  Amiodarone CCCCC1=C(C(=0)C2=CClI)=C(OCCN(CCICCICl):

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.)

File Home Insert Draw Page Layout Formulas Data  Review View Developer Help EPA custom
= 1} = iy i W abc © @ <_| ==
%o & B - D O @ B| _
Choose | Extract Extract 5 Structure  Tiles Preferred Othernames More Synonyms SMILES ~ PubChem Common  Formatting File  Choose  Get F/gure K-16. Toxprmts
view= | tables images neme  andIDs~  stuff - - - ~  Chemistry > mgmt | assays bioactivity .
view Working with pdfs | Get DS5Tox IDs ' Get structure diagrams EPA Chemical names, IDs, and more Bioassays: Tox] Sheet fé’ady to retrieve
6 < fe~| DTXsiD0021206 Toxprints.
A B c D E F H J K L M N
1 |Toxprint Exploration EnrichPos: ) .
¢) Populating the
3 |Binary endpoints Count: .
: E ToxPrint headers
and data sections
Next, to retrieve
the ToxPrints,
— select rows (any
enrichment .
5 |oTxsiD ~|PrefName [+ smiLes < |EndP{~ |score [+ similari{~ | cells in the rows)
& |DTXSIDOD21206 1,2-Propylene glycol
7 |DTXSID8020541 .S‘S-Dipher\vihvdantoin and then C“Ck on
8 |DTXSID2020634 5-Fluorouracil
9 |DTXsID5021209 6-Propyl-2-thiouracil .
10 | DTXSID2020006 Acetaminophen Retrleve
11 |DTXSID5020027 Acrylamide
12 |DTXSID7021239 All-Trans-Retinoic Acid H
13 |DTXSID7022592 Amiodarone TOXPrIntS'
14 |DTXSID5020108 Aspirin
15 |DTXSID7020182 Bisphenol A
16 |DTX5101020194 Boric acid
17 |DTXSID3020910 Busulfan
18 |DTXSID3020208 Butylparaben
19 | DTXSID0020232 Caffeine
20 |DTXS1D4022731 Carbamazepine
21 |DTXSID6043709 Cyclopamine
22 | DTASID5020364 Cyciophosphamide
23 |DTXSID3022877 Cytarabine
24 DTHSID4024721 D-Camphor
25 |DTXSID3020384 Dy h
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B v f 1.2-Propytene giycol
A s c ° € . " KLy b o & s
1 Toxprint Exploration EnrichPon.
2 Beta EnrichNeg:
3 | Binary endpolnts. Count:
. Toxgeion =
Sesture
envichment
s lonso <~ prethiame <l ses. <Jenapi= e v simtoti=]
& [omsi00071208  [1.2-propytene gvcol Select chemicals (or rows
chemicals are in) and then click
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— on Retrieve Toxprints
crylomide
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Cytarabine
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Figure K-

17. To retrieve Toxprints, select chemicals and click on button.
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1‘ToxprintExplnratiwn 0 0 0 0 0O OO C 0 0 00 O0C©O0O0O0 00 0 0 0
2 Beta _000000000000000000000
Zjl‘!mar_yendpnfl\ts L Eonnt:_OOO 1 0 0 0 06 0 0 0 0 0 0 O 1 o o o0 0 -1
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[
3 2 2
a;sig S 2| % < 2 5 3
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gl §l2g &8 8= 84 g 8 af sz il
FUCIC T I A T A
CI T -1 T T A= U 1 <=1 A
2 B EIE B ¢ = F B 22 28 F 25 SEsd
HE R R
Feature frEEEEFYIREYIY: pi1REbi
enrichment e S| & J; ]
5 DTXSID ~ | PrefName |~ |SMILES ~ |EndPt] - | score ~|Similarit{ + | [+| [+] [+] [+] [+] [+] [+ ~] [=] [=] [=] [*] [=] [=] [=] [=] [+] [+] [+] [=
6 | DTXSID0021206 1,2-Propylene glycol
7 | DTXSID8020541 5,5-Diphenylhydantoin
8 | DTXSID2020634 S-Fluorouracil
3 | DTXSID5021209 6-Propyl-2-thiouracil
0 | DTXS51D2020006 Acetaminophen
1 DTXSID5020027 Acrylamide
2 DTXsID7021239 All-Trans-Retinoic Acid
3 | DTXSID7022592 Amiodarone
14 | DTXSID5020108 Aspirin
5 DTXS1D7020182 Bisphenol A
6 DTXS1D1020194 Boric acid 1
7 | DTX51D3020910 Busulfan
8 | DTXSID3020209 Butylparaben
9 | DTX51D0020232 Caffeine
0 | DTXSID4022731 Carbamazepine
1 DTXSID6043709 Cyclopamine
2 | DTXSIDS5020364 Cyclophosphamide b5
'3 DTXSID3022877 Cytarabine
4 | DTXS1D4024721 D-Camphor
5 | DTXS1D3020384 Dexamethasone 1

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.
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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.

Al v i Sx Toxprint Exploration
A 8 c o (3 F HilgrixiLiMminio
1 |Toxprint Explorati EnrichPos: 0 0O o 0 0 o o
.
2 Beta EnrichNeg: 0 0 o 0o o o
3 Binary endpoints Count: 4 9 3 3 30 15 20 O
4 Toxprints: 43 44 47 49 71 477 586 1
x
2 u ¥ < ¥
¥ i 5
fi11i..0
. = 5 ¥ ¥ E &
¥ ¥ £ 25 5% § 3
3 S ¥ I A £
* 2 ¥ F 2L
F E % & gl o S
££8483553 4 ii
s 8288343 ;¢
s 2 3 ¢ 3 2 X 3
&E ¥ & ¥
Feature 1 a9 } i -
enrichment 3 3 H 3
5  DTXSID - | PrefName ~|SMILES |~ |EndPt -~ |score ~|sigitariti ] (~] (~1 (%] [+] [+] [~] [+] [~]
6 |DTXSID5020108 Aspirin PN 1 1
7 |DTXSID0021206 1,2-Propylene giycol
8 |DTXSID8020541 S,5-Diphenylhydantoin 1 1
9 |DTXSID2020634 s-Fluorouracil 1
10 | DTXSID5021209 6-Propyl-2-thiouracil 1
11 | DTXSID2020006 Acetaminophen 1 1
12 | DTXSIDS020027 Acrylamide 1
13 DTXSID7021239 All-Trans-Retinoic Acid 1 1
14 | DTXSID7022592 Amiodarone 1 1 1
15 | DTXS1D7020182 Bisphenol A 1 1

Figure K-20. Now the Toxprints for the chemical are together and viewable. Note
the selected chemical is now on row 6.

This select chemical and sort procedure can be pertormed 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.

L 2
TRet';‘_E”; Sort, (Caktlete I‘?:; GE“I"E:":? Figure K-21. To calculate the distance between the row 6 chemical and the rest of the set,
ox Frin > > I on selecte 1
click on the Tanimoto selection.

ToxPrint chem cal li

=::' Tanimoto
&

" End pt enrichment

4 AR AC AN AF AF AR AH Al Al AW
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16 DTXSID5020784 Lovastatin s o 0.1429 1 1 1
17 | DTXSID7020182 Bisphenol A chemical (asplfln) 0.1333 11
Bjonsgszize  senecn B atm L1 The Tanimoto can be recalculated for
20 | DTXSID3020465 Diethylstilbestrol 0.1250 11 . ’
21 OmsiD0022s1s Folc Acd omso [ 11 any number of chemicals. It’s always
22 |DTXSIDS5021251 Saccharin 0.1250 1 1 .
23 | DTXSID4022949 Diphenhydramine 0.1176 11 a two_step process_ F|rst sort by the
24 |DTX51D4020822 Methotrexate 01176 1 T ’
Lt S = g chemical you want to calculate from.

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

1) 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 0O and 1
indicate whether the chemical was positive or negative in a developmental toxicity assay[8].
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Toxprint Exploration EndchPos: 0 0 0 0 0 0 0 0 0 0 0 0 o 0000000000000 0« enrichment.
Beta EnrichNeg: o 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 O 0 0 0 ¢«
Binary endpoints Count: 4 9 3 3 30 15 20 0 0 0 1 O 0 0 0 0 0 0 0 0 0 1 0o 0 1 ¢
Toxprint#: 43 44 47 49 7147758 1 2 3 4 S 7 8 9 10 11 12 13 M4 15 19 20 2_1 22 .
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H i i § ¥ o it ii § : H
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X %57 Rk HE IE |
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{111 o f1¢ii CalculatethenEnd
S8 Enter End pointsin column D as { LEE R .
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bt BB O or 1 values, then click on End i ' g3 pt enrichment. That
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OIS0 Indometadn : pt enrichment to calculate the calculates a value for
DTX$107022592 Amiodarone 1 ae o
onsioizsts  Dyperiranion ! positive and negative each chemical and
Dhoneomte  ampen : enrichment by ToxPrint. .
s loiemgne : places that value in
DTXSID2025680 MEHP 1
10 farin
et i i oo cNN Ak column E. Next, sort
DTXSID8020541 5,5-Diphenylhydantoin 1 0.1250 1 1
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descending order.
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A 8 c D E fF w1+« wmwn o ¢ o Scrolldown and look at the

g |ToxprintExptoratic_|n EnrichPos: 12 65 27 27 54 35 31 27 15 . . .
2 [Beta EnrichNeg: © 93 0 0 12 29 29 21 71 relationship between the
3 |Binary endpoints | C?unt: 3 30 7 7| 16| 13| 12 10 5 End point Value (1 or 0)
4 Toxprint # 50 71 123 124 129 437 438 439 440 4
g HEER: and the Feature
S = | & n .
MEE B 2 3 enrichment score. The
d g Bl Rl g 2 & z . .
I s 5% %25 2 higherthescoreis, the
g E B O oE GBS . .
£ 2352 :iif: morelikelythe End pointis
ol 2 % = 2 3| L &
ol b8 =8 35333 1
fer R IRTEIE R
: : | enrichment S fs 1 U SO 2 S0 SR (SR S R S S-S
allesey e L7 [SMILES |~ EndPiy score |- |Simitari v ] 7] |7 7] ==zl I=l[=l[7]|  |n essence the Abstract
& |DTXSID5023742 Warfarin 1 1220 05714 i % 3 3 I I
7 |DTxsiDR020740 Indomethacin 1 1352 10000 1 1 % 3 3 1 3§ Sifter has used the ToxPrint
8 |DTXSID2022524 Thalidomide 1 1297 04615 T 1 1
9 |DTXSIDE043709 Cyclopamine 1 1253 0.0625 1 features and their
10 | pTXSIDS020784 Lovastatin 1 1220 02609 e .
11 |pTXsIDE021248 Rifampicin 1 1121 04000 T 1 occurrence ratios to
12 |DTXSID4020822 Methotrexate 1 967 01333 11
13 | DTXS1D3020465 Diethylstilbestrol 1 929 05000 1 1 101 1 1 describe the positive and
14 |DTXsID1020198 Boric acid 1 725 00571 1 1 i .
15 | DTX51D7020182 Bisphenol A 1 659 02174 1 11 1 1 negative chemicals.
16 |DTXSID7021230 Ali-Trans-Retinoic Acid 1 593 02000 1
17 |DTXsID1023819 Stavudine 1 555 0.0400 1 . .
18 | DTXS1D3020384 Dexamethasone 1 489 0.2500 T Note that in the middle of
19 | pTXsIDBO2057 Ethylene glycol 1 23 00323 1 .
20 |DTXSID4022943  Diphenhydramine 1 269 03571 1 1 1 1 1 thelist, the 0 and 1 values
11 | pTXsiD3022877 Cytarabine 1 198 03636 1 1 .
22 | pTXSID5020364 Cyclophosphamide 1 154  0.0000 start to get mixed. Here
13 | DTXSIDE025438 Hydroxyurea 1 154 00435 1 ]
4 | DTXSID4022731 Carbamazepine 1 11 01429 101 1 1 the ToxPrints were not
15 |DTXsID7022592 Amiodarane 1 05 03571 T 1 1 1 .
26 | DTXS1DB020541 5,5-Diphenylhydantoin 1 -390  0.1000 1 strong enOUgh deSCFIptOFS
27 |pTXSIDS020108 Aspirin 0 456 00417 1
28 | DTXS1D2020634 5-Fluorouracil 1 549  0.1304 1 to segregate the space
29 | pTXSID0021206 1,2-Propylene glycol 0 621 01500 1 | |
0 |DTXsiDS021209 §-Propyl-2-thiouraci| 1 782 0.0685 1 1 Cleanly.
31 | DTXSID2025680 MEHP 1 769 01000 1
32 |DTXSID5021251 Saccharin [ 802 0.0476 1 . .
33 | DTXSID5020027 Acrylamide 0 1022 01724 1 1 1 A |0glca| question to ask
34 | DTXSID4024721 D-Camphor o 1088 0.0667 1 . .
35 | DTXSID3022455 Dimethyl phthalate o 1154 0.0625 1 next is: could chemical
ReadMe Chemlists  Toxprints Tiles BioAssay Notes =i aCtl\“ty be predlCtEd for

- chemicals not on the list?
Figure K-24. Results from calculating end point enrichment.

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.

[ —— [ — -

45 | DTXS1D6025438 Hydroxyurea 1 Select d
46| DTX51D5020732 = elect name an

47 click on Retrieve
ToxPrints

45 | DTXSID6025438 Hydroxyurea 1 9.9 X

46 | DTXSID5020732 .Ibuprol:n 1

47

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.

63



[Z8 TDTXSIOEUZ053T 5, S-DiphenyInyaantam T T6.5 T.T000

25  DTX5ID2025680 MEHP 1 15.9 0.0400

30 DTXSID1020194 Boric acid 1 15.4 0.0000

31 | DTX51D0022519 Folic Acid 0 14.3 0.0769

32 | DTX51D3020465 Diethylstilbestrol 1 12:0 0.2000 1

33 | DTXS1D5020732 Ibuprofen 7.1

34 | DTX51D0020232 Caffeine 0 3.8 0.0385

35 | DTX51D7020182 Bisphenol A 1 2.2 0.2105 1

36 DTXS1D3020209 Butylparaben o -7 0.2000 at
oTveingnacaag L 2

S |DTXSID1023819 Stavudine 1: 172.5 0.1034 i 1

[L0 |DTX51D3022877 Cytarabine 1 167.6 0.1290 1 1

[11 |DTXS51D5020784 Lovastatin T 164.8 0.2500 A, it

[L2 DTXSID3020324 Dexamethasone 1 149.5 0.0833 1 1

[L3 |DTX51D4023753 Ziprasidone 146.2

[14 |DTXSID5021209 6-Propyl-2-thiouracil 1 130.2 0.0400

[L5 | DTXSID5023742 Warfarin 1 128.6 0.2857 15

[16 | DTXSID4022949 Diphenhydramine 1 113.7 0.0417

[L7 DTXSID5020364 Cyclophosphamide 1 103.3 0.0400

[L8 | DTX51D4020822 Methotrexate 3 103.2 0.0732

5 |DTX5ID3020209 Butylparaben 0 -7.7 0.2000

6 | DTXSID6025438 Hydroxyurea 1 9.9 0.0000

7 |DTXSID4044252 Esomeprazole -11.0

& |DTXSID4024721 D-Camphor 0 -23.3 0.0000

9 | DTX51D5020027 Acrylamide 0 -38.5 0.0000

Figure K-26. Trying more chemicals outside the original set.

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.
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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.

s g Figure K-27. Chemical list options.

Get EP& Publication
CCTE lists chernical retrieval ~  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.

Chemical lists

In the Abstract Sifter, click on the Get EPA CCTE lists button. That action shows (or creates) a new sheet
called ChemlLists 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 1-63, 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.

oo 1 o @ © % | <G B g :
c4 ~ | S =IF(ISBLANK(C$3),8,(LEN($G4) - LEN(SUBSTITUTE(LOWER($G4),LOWER(C$3),"")))/LEN(CS3))
1 Chemical lists from CCD To retrieve chemicals on a list, double-click on row.
-
Chemical
3 ID:Name ~|expos - |water [~|dust [~]count ~Label ~ | Description
4 |ss0:a0cFR116a al 333 40 CFR116.4 Desi label : 40 CFR 116.4 De:
6 |462:AEGLVALUES iS! 174 AEGLS: Acute Exposure label : AEGLS: Acute E> cute Exposure
7 |1026:ANTIMICROBI 360 CATEGORY|WIKILIST| ANTIMICROBIALS: Antimicrobials from Wikipedia label : CATEGORY | WIKILIST| ANTIMICROBIALS: Antimicrobials from Wikipedia Desc: A list of an
8 |1293:ASPECT 401 EPA|ASPECT: EPA’s Airborne Spectral Collection T gy (label : EPA| ASPECT: EPA’s Airborne Spectral Photometric Environmental Collection Technolog
9 |331:ATSDRLST 200 ATSDR: Toxic Substances Portal Chemical List label : ATSDR: Toxic Substances Portal Chemical List Desc: The Agency for Toxic Substances anc

lab:

label : Navigation Panel t s lists change over time and are versiont

1 a label : LIST: Chemicals in biosolids (2021) Desc: Biosolids are a product of the wastewater treat
a labei : LIST: Chemicals in biosolids (2022) Desc: Biosolids are a product of the wastewater treat
= 52 WATER|EPA: Ch label : WATER | EPA: Ci - N on Panel to Chemical Candidate Lists De:
s 50 WATER|EPA: Ch label : WATER | EPA: Chemical Conta - CCL1 Dase: The Contaminant Candidate List (CCL
19 1631:CCL2 5 42 WATER|EPA: Che: label : WATER | EPA: Chemical Ct CCL2 Desc: The C Candidate List (CCL
5 106 WATER|EPA: Chemical Cont label : WATER | EPA: Chemical Contaminants - CCL 3 Desc: The Contaminant Candidate List (CCL
5 100 WATER|EPA: Chemical Cont label : WATER | EPA: Chemical Ct i CCL4 Desc: The C Candidate List (CCL.
6 93 WATER|EPA: Chemical label : WATER | EPA: Ch mlcal Contaminants - CCL 5 Desc: The Contaminant Candidate List (CCL
a 10246 WATER | EPA: Chermi 1Ls - CCL 5 PEAS subsel label : WATER | EPA: Chermical ccLs P bsel Desc: The irian Candiv
2 8035 CDR: Chemical Data Reporting 2016 label : CDR: Chemical Data Faport ng 2016 Desc: The <a href-https://www.epa.gov/chemica
2 8033 CDR: Chemical Data Reporting 2020 label : CDR: Chemical Data Reporting 2020 Desc: The <a href=https://www.epa. guv/chsmlcal 3
1 5231 EPA|CHEMINV: EPA Chemical Inventory for ToxCast (20170203) label : EPA|CHEMINV: EPA Chemical Inventory for ToxCast (20170203} Desc: CHEMINV consists
27 |185:CHEMINV dms 558 EPA|CHEMINV: EPA ToxCast Chemlinventory DMSO Insolubles at 20mm label : EPA|CHEMINV: EPA ToxCast Cheminventory DMSO Insolubles at 20mM Desc: Group of ¢
28 |187:CHEMINV reac 24 EPA|CHEMINV: EPA ToxCast Cheminventory list of reactives label : EPA| CHEMINV: EPA ToxCast Cheminventory list of reactives Desc: ToxCast Chemical inv
29 18B:CHEMINV stab 34 EPA|CHEMINV: EPA ToxCast Cheminventory chemicals with stabllity problems label : EPA|CHEMINV: EPA ToxCast Cheminventory chemicals with st nmw problems Desc: Tay
30 |186:CIIEMINY vols 130 CPA|CHEMINY: CPA ToxCast CIIEMINV list of volatiles label : EPA|CHEMINY: CPA ToxCast CIIEMINY list of volatiles Desc:
a1 316:0PDATVT 45358 Chemical and Products Database vi label : Chemical and Products Natabase vl Resc: This is a list of chemicals rpnmpmmm EPA's
32 |1103:cWA311HS 3 391 Clean Water Act (CWA) Section 311(b)(2)(A) list label : Clean Water Act (CWA) Section 311(b)(2) (A) Tt e TheCiaan WateFact (Cwa) sectio
33 |1986:DEASCHEDL 275 DEA Schedule 1 Drugs label : DEA Schedule 1 Drugs Desc: Schedule | drugs, substances, or chemicals are defined as dr

34 1987:DEASCHED2 58 DEA Schedule 2 Drugs label : DEA Schedule 2 Drugs Desc: Schedule Il drugs. substances, or chemicals are defined as d
35 |1991:DEASCHED3 104 DEA Schedule 3 Drugs label : DEA Schedule 3 Drugs Desc: Schedule Il drugs, subs
36 1988:DEASCHED 81 DEA Schedule 4 Drugs label : DEA Schedule 4 Drugs Desc: Schedule IV drugs, substan v icals ar in

< = TermMap log = Mal Notes | Landscape  Abstract  Sample queries | Pathway queries = HER]

Figure K-28. Double-click on a row for the desired list.
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UserForm1
|
EPA CCTE Chemical List

AEGLS: Acute Exposure Guideline Levels

Chemical count: | 174

1D and label: [ 462:AEGLVALUES

T

Desc: Acute Exposure Guideline Level (AEGLs) values are intended to protect
most individuals in the general population, including those that might be
particularly susceptible to the harmful effects of the chemicals. Acute exposure
guideline levels (AEGLs) describe the human health effects from once-in-a-
lifetime, or rare, exposure to airborne chemicals. Used by emergency
responders when dealing with chemical spills or other catastrophic exposures,
AEGLs are set through a collaborative effort of the public and private sectors

Retrieve

Exit

1 |[AEGLVALUES |

2 DIXSID

DTXSID0021541
DTXS1D0021547
DTXS1D0021917
DTXS1D0023872
9 DIXSID0024212
10 | DTXSID0024260
11 DTXSID0024268
12 DTXSID0027355

AEGLS: Acute Exposure Guideline Levels

Preferred Name
Fuel oil, no. 1
Ethylene oxide
Chloromethane

1-Chloropropan-2-one

n-Hexane
Ammonia

Nickel tetracarbonyl

Phosgene
Potassium cyanide
c

8

13 DTXSID0027482
14 DTXSID0029711
15 | DTXS1D0029713
16 DTXSID0034691

Trimethoxysilane
silane, tetrachloro-
Hydrobromic acid

17 |DTXSID0037100
18 DTXSID0041228
19 DTXSID0042371

8is-(2-chloroethyl)sulfide
1,2-Dimethylhydrazine

sarin

20 DTXSID0052540 Methacrylaldehyde
21 DTXSID0058271 Tricalcium diphosphide
22 DTXSID00861875 Cyclosarin

23 DTX51D00870821 d

24 DTXSID00893116 Nitrogen tetroxide
3-Quinuclidinyl benzilate
Sodium phosphide
Chlorine

Chloroform
1,1-Dimethylhydrazine
Epichlorohydrin

31 DTXSID1020938 Nitric oxide

32 DIXSID1021324 1,1,1,2-Tetrafluoroethane
33 DTXSID1021615 Methanesulfonyl chloride
34 DTXSID1021 2¢
35 DTXSID1021879
36 DTXSID1023786
37 |DTXS1D1023867
> e Chemlist

worldwide. | 462| AEGLVALUES

o o o o o o o o 2

propysfitrile
Mefhyl isocyanate
Agminum phosphide
AEGLVALUES

:ASCHED2

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.

Get EPA Publication PubMed Other
CCTE lists |chemical retrieval ~ i .

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

& pm : a) Option: Get EPA CCTE curated chemicals
Get EPA CCTE curated chemicals

Get PubChem deposited chemicals
H | Get PubChem linked 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.

Get MeSH substance annotations

TOVIOCO D I O CT 7T 3 COTIGT J O

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

66



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 1-65).

8B & o¢ : :csB oM

Choose  Extract Extract Stucture Ties  Preferred Othernames More Synonyms SMILES ~PubChem Common  Formatting File  Choos
" tables images ~ N > fiv - Chemistry ~ mgmt

E 7 ER | ] | | []

g B H H H

Sot Colculate  Retrieve Sot Colculste  GetEPA PubMed Other
y v E - CCTE lits [chemical retreval »| ~ ~  ~

Working with pdfs | Get DSSTox D5 Get structure diagrams €A Chemical names, 0, and more Bloassays: ToxCast/ Tox2! Toxprint chemotypes
AL v i fe Abstract with highlights
s o €

1 | Abstract with highlights

2 PMID: 20081854 PubYr Authors Volume Issue  Pages

3 |DocID: 20081854

4 Title: Rapid behavior-based i of small molecules in the zebrafish. 2010 Kokel D, Bryan J, La Rt Noture chemica ¢ 3232
Title and

Rapid behavior-based identification of neuroactive small molecules in the zebrafish. ABSTRACT: Neuroactive small molecules are indispensable tools
Abstract: for treating mental illnesses and dissecting nervous system function. However, it has been difficult to discover novel neuroactive drugs. Here, we

describe a high-throughput, behavior-based approach to small molecule discovery in the zebrafish. We used automated screening assays

to evaluate thousands of chemical compounds and found that diverse classes of neuroactive molecules caused distinct patterns of behavior. These
"behavioral barcodes' can be used to rapidly identify new psychotropic chemicals and to predict their molecular targets. For example, we identified new
acetylcholinesterase and monoamine oxidase inhibitors using phenotypic comparisons and computational techniques. By combining high-throughput
screening technologies with behavioral phenotyping in vivo, behavior-based chemical screens can accelerate the pace of neuroactive drug discovery
and provide small-molecule tools for understanding vertebrate behavior. [PubChemSubstances:23] KEYWORDS:

0 Name

PubChem deposited
PubChem deposited

PubChem deposited

3b)-14 PubChem deposited
PubChem deposited

o-butyl)isoindole-1,3-dione
3,4,100-t )
robenzolc]chromen-3-yl benzoate

PubChem deposited
5 PubChem deposited
inphos methyl PubChem deposited

85856317 ATROPINE PubChem deposited
”» RSRSAR17 nralidexime PubCham denacited

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 1-66)
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A [
< Main < (shift and left arrow) > (shift and right arrow) Add Note See existing notes l Like this?
1 |Abstract with highlights
2 |PMID: 33113642 PubYr Al
3 |DoclD: 33113642
4 |Title: Screening for 32 per- and polyfluoroalkyl substances (PFAS) including GenX in sludges from 43 WWTPs located in the Czech Republic - Evaluation of pote 2020 s4
Title and Screening for 32 per- and polyfluoroalkyl substances (PFAS) including GenX in sludges from 43 WWTPs located in the Czech Republic - Evaluation of
Abstract: potential accumulation in vegetables after application of biosolids. ABSTRACT: Highly persistent, toxic and bioaccumulative per - and polyfluoroalky!
substances (PFAS) represents a serious problem for the environment and their concentrations and fate remain largely unknown. The present study
consists of a PFAS ing in sludges originating from 43 treatment plants (WWTPs) in the Czech Republic. To analyze an extended group
of PFAS consisting of 32 PFAS, including GenX and other new repl 1ents of older and icted PFAS in sludge, a new method was optimized and
validated using pressurized solvent extraction, followed by the SPE clean-up step to eliminate the observed matrix effects and LC-MS/MS. The results
led high PFAS cor ination of sewage sludge, reaching values from 5.6 to 963.2 ng g-1. The results showed that in the majority of the samples
(about 60%), PFOS was the most abundant among the targeted PFAS, reaching 932.9 ng g-1. Approximately 20% of the analyzed samples ined
=1 _more short-chain PFAS. suepesting the renlacement of lone-chain PFAS (especiallv restricted PFOA and PFOS). GenX was d d in 9 samol
6 d Name Source
7 |po17738 Alkanesulfonic Acids MeSH annotated
8 |DoCD080803 Biosolids MeSH annotated
9 |DO05308 Fertilizers MeSH annotated
10 |DD05466 Fluorocarbans MeSH annotated
11 |po11422 Propionates. MeSH annotated
12 |DO12722 Sewage MeSH annotated
13 |DD12989 Soil Pollutants MeSH annotated
14 |D062065 Waste Water MeSH annotated
15 |C000611729 ammenium 2,3,3,3-tetraflucro-2-(heptafluoropropoxy)-propanoate MeSH annotated
16
17 |DTXSID00192353  8:2 Fluorotelomer sulfonic acid Curated by EPA CCTE
18 |DTXSIDO0379268  3:3 Fluorotelomer carboxylic acid Curated by EPA CCTE
19 |DTXSIDO0892247  Potassium 11-chloroeicosafluoro-3-oxaundecane-1-sulfonate Curated by EPA CCTE
20 |DTXSID1032646  N-Ethylperfluorocctane sulfonamide Curated by EPA CCTE
21 |DTASIDI0624392  2-{N-Methylperfluorooctanesulfonamidojacetic acid Curated by EPA CCTE
22 |DTXSIDI071373  N-(Methy! i Curated by EPA CCTE
23 |DTXSID20874028  2H,2H,3H,3H-Perfluorooctanaic acid Curated by EPA CCTE
24 |DTXSIE 484 perfluor Curated by EPACCTE
25 |DTXSID20B9228S  Perfluorotridecanoate Curated by EPA CCTE
26 |DTXSID3031864  Perfluorooc Ifonic acid Curated by EPA CCTE
27 |DTXSID3038939  Perfluoreoc i Curated by EPA CCTE
28 |DTXSIDAC440341  N-[{Perfluarooctyljsulfonyllglycine Curated by EPA CCTE
29 |DTXSID4059916  Perfluorobutancic acid Curated by EPA CCTE
0 |NT¥SIDANR924R1  Perflunradecannate Curated by FPACCTF

Figure K-32.

EPA curated chemicals and MeSH substances for PubMed ID 33113642.
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10.
e | Foa

A
L

FubMed Cther

- -

Literature

Button group — Literature

some examples, and it will become clear.

The PubMed pull-down looks like this:

PubMed| Other

~ w

Send queries to Log
Send queries to Landscape
Get PubMed article count
Get PMID with DO

Send PMIDs to Main

Figure K-34. PubMed options.

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

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

]
PubMed ;Xhel
A B C G H [Ty . -
1 Bioassay Exploration Signature: | Ssdousistolog
Send queries to Landscap
2 ToxCast / Tox21 Count: o 2 8 e
Get PubMed article count
3 Query: RAR/RAR/ CYPZC Get PMID with DOI
4 Beta Genes: RAR/RAR/ CYPZ C Send PMIDs to Main
5 AEID: #it #4968 9
Step 2.
a
Step 1. g 2| s Select
Select 5 % 8 Send
cellsoniN £ s o queries to
g 3
Bioassay | = < H Log or
o b
sheet 2 5 3 Send
Lo M ueries to
Distance / EI e 5 ga d
6 DTXSID -1 PrefName ~1Actives 1 similarity = o = ndscape
7 |DIXSID7021239 Retinoic acid 239/689 1 1
8 |DTXSID4023177 13-cis Retinoic acid 67/253 a
9 |DTXSID6034186 Spironolactone 213/680 1
10 | DTXS1D4024270 Prochloraz 306/842 1
11 | DTXS1D4020119 Azathioprine 139/663 1
an larveinanannas N ante 7

Figure K-35. Connecting bioassay results to the literature.
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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.



<-- Main
I Log/ Batch Run in batch

b pate ~|Record Ct [+|Query Used (double-click on query to rerun) ~|Entry [~|Note Figure K-36. Sending to
5/28/20249:14 off foprine) AND (CYP2B6[tiab] OR CYP2B6 protein[tw] OR Cytochrome P-450 CYP286) |biuassay /Og W,'ites the quer[es to

b 5/28/20249:14 0 (Prochloraz) AND (CYP2B6{tiab] OR CYP286 protein[tw] OR Cytochrome P-450 CYP2B6) bioassay

3 5/28/20249:14 0 (Spiranolactone) AND (€YP286[tiab] OR CYP286 protein[tw] OR Cytochrome P-450 CYP2B6) bioassay the IOg She_etl where those

3 5/28/20249:14 1 (13-cis Retinoic acid ) AND (CYP286[tiab] OR CYP2B6 protein[tw] OR Cytochrome P-450 CYP286) bioassay not returnin g O records

7 5/28/20249:14 11 (Retinoic acid) AND (CYP2B6[tiab] OR CYP286 protein[tw] OR Cytochrome P-450 CYP2B6) bioassay can be run by double-

B 5/28/20249:14 1 (Azathioprine) AND (RARA[tiab] OR Rara proteinftw] OR Retinoic Acid Receptor alpha) bioassay C/ick/’ng‘

p 5/28/20249:14 1 (Prochloraz) AND (RARA[tiab] OR Rara protein{tw] OR Retinoic Acid Receptor alpha) bioassay

0 5/28/20249:14 0 (Spironolactone) AND (RARA[tiab] OR Rara protein[tw] OR Retinoic Acid Receptor alpha) bioassay

ak 5/28/20249:14 84 (13-cis Retinoic acid) AND (RARA[tiab] OR Rara protein[tw] OR Retinoic Acid Receptor alpha) bioassay

2 5/28/20249:14 6503 (Retinoic acid) AND (RARA[tiab] OR Rara protein{tw] OR Retinoic Acid Receptor alpha) bioassay

Figure K-37. Sending
queries to Landscape
populates the Landscape
‘ sheet where article counts
RARA[tia CYP2B6I[ti i
Query text comes from row 3 of bJOR  ab) OR can be retrieved.
BioAssaysheet=>1 = rara  cvP286
3 Subject queries: | protein[t protein[t
Headers come fromrow 6  TOX21_R LTEA_He

B C E F

A
1 |Abstract Sifter |Landscape View

2 Version8

Heat Map by
column

Heat Map by
row

Update Article Counts ‘ More stuff

(optional) DSSTOX

z Preferred Name Quer of BioAssay sheet -> AR_LUC_ paRG_CY

link to Dashboard g .
5 : - - agonis - 286~ | The next selection
6 DIXSID7021239 Retinoic acid Retinoic acid 6503 11 X X
7 DIXSIDA023177  13-cis Retinoic acid 13-cis Retinoic acid Select the cells here and 84 1 | under Literature is
8 DTXSID6034186 Spironolactone Spironolactone click on Update Article )
9 DIXSID4024270 Prochloraz Prochloraz Counts -> 1 Get PubMed article
10 DTXSID4020119 Azathioprine Azathioprine 1

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.

A B C D E F G H

1

2 |DTXSID Preferred Name CAS RN InChl key SMILES PubChem CID  Patent Ct PubMed Ct
3 |DTXSID0021096  N-Oxydiethylene-2-benzothiazylsulfenamide 102-77-2 MHKLKWCYGIBEQF-UHFFFAOYSA-N CICN({CCO1)5C1=NC2=C(51)C=CC=C2 cid7619 8519 o
4 |DTXSID1020807  2-Mercaptobenzothiazole 143-30-4 ¥YXIWHUQXZSMYRE-UHFFFAOQYSA-N SC1=NC2=C(51)C=CC=C2 cid697993 131883 392
5 DTXSID1024467  2-Aminobenzothiazole 136-95-8 UHGULLIUJBCTEF-UHFFFAOYSA-N NC1=NC2=C(51)C=CC=C2 cidB706 14882 151
6 DTX5ID301034849 6PPD-quinone 2754428-18-5 UBMGKRIXKUIXFQ-UHFFFAQYSA-N CC{C)CC{C)N=CICC{=0)C(CC1=0}=NC1=CC=CC=C1 cid154326030 o 104
7 |DTXSID3025178  1,3-Diphenylguanidine 102-06-7 OWRCNXZUPFZXOS-UHFFFAQYSA-N  N=C(NC1=CC=CC=C1)NC1=CC=CC=C1 cid7594 54639 136
8 |DTXSID6061315 Benzothiazolone 934-34-9 YEDUAINPPJYDJZ-UHFFFAQYSA-N 0C1=NC2=CC=CC=C251 cid13625 57172 132
9 |DTXSID7024586  Benzothiazole 95-16-9 10JUPLGTWVMSFF-UHFFFAQYSA-N S1C=NC2=CC=CC=C12 cid7222 106287 17037
10 DTXSID9020538  N,N'-Diphenyl-p-phenylenediamine 74-31-7 UTGQNNCQYDRXCH-UHFFFAQYSA-N  N{C1=CC=CC=C1)C1=CC=C(NC2=CC=CC=C2)C=C1 cid6319 34652 230
11 DTXSIDS025114  6PPD 793-24-8 ZMVLMVFYMGSMY-UHFFFAOYSA-N  CC(C)CC(C)NC1=CC=C{NC2=CC=CC=C2)C=C1 cid13101 37797 139

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 DOlIs 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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\
2. Click on PubMed,
Get PMID with DOI

o
PubMed| Other

then

Send queries to Log .
3. Specify column
Send queries to Landscape ..
containing DOI
Get PubMed article count
R Please specify .. x
(~ Get PMID with DOl ™ 3
Send PMIDs to Main Publfed ‘
Which column contains DO? ,a_
A B K A 8
1 [10.1016/j.talanta.2024.125775 1 [10.1016/.talanta.2024.125775  [38401268 PMIDs are
2 110.1016/j.watres.2024.121304 2 |10.1016/j.watres.2024.121304  |38364463
3 |10.1016/j.envpol.2024.123517 1. Select 3 |10.1016/j.envpol.2024.123517 (38346636 returned.
4 |10.1007/500204-023-03675-1 Ils f 4 [10.1007/500204-023-03675-1 (38311648
5 |10.1007/511356-024-32025-6 cells tor 5 [10.1007/511356-024-32025-6 (38280169
6 |10.1016/).envpol.2024.123364 PMID 6 [10.1016/j.envpol.2024.123364  |38228259
7 |10.1007/511356-024-31882-5 7 [10.1007/s11356-024-31882-5  |38225497
8 |10.1016/).scitotenv.2023.169637 8 |10.1016/).scitotenv.2023.169637 [38157893
9 [10.1007/500204-023-03633-x 9 [10.1007/500204-023-03633-x  |38129683
10{10.1016/).scitotenv.2023.169333 0/10.1016/j.scitotenv.2023.169333 [38097079
11]10.1007/511356-023-31281-2 1[10.1007/511356-023-31281-2  |38066260
12 [10.1016/j.scitotenv.2023.169110 2110.1016/j.scitotenv.2023.169110 (38065506
13 [10.1016/j.watres.2023.120888 3(10.1016/j.watres.2023.120888 38039821
14|10.1016/.ijbiomac.2023.127886 4]10.1016/j.ijbiomac.2023.127886 37926301
Figure K-39. Steps to retrieving PubMed IDs (PMIDs) with DOls.
To get the articles sent to Main follow the steps in Figure K-27:
(TS
[ :
Other 2. Click on
1 Send PMIDs to Figure K-40.
Send queries to Log Mai
ain
Send queries to Landscape % StePs to
Get PubMed article count ‘ publfed ‘ populate Main
GetPMID with DOI i cm et e 3. Specify. 4. Click on with a list of
Send PMIDs to Main oK column with Submit PMIDs.
PMIDs
= PubMed query x

10.1016/j.talanta.2024.125775
10,1016/ watres.2024.121304
10.1016/j.envpol.2024.123517
10.1007/500204-023-03675-1
10.1007/511356-024-32025-6
10.1016/j.envpol.2024.123364
10.1007/511356-024-31882-5
10.1016/).scitotenv.2023.169637
10.1007/500204-023-03633-x
10.1016/j.scitotenv.2023.169333
10.1007/511356-023-31281-2
10.1016/).scitotenv.2023.169110

St i SR ICICIG

10.1016/j.watres.2023.120888
10.1016/j.ijbiomac.2023.127886 |3

Enter your PubMed query and click on Submit.

38401268(uid] OR id] OR {uid) OR
38311648{uid] g 38280169 ui g 3}:38259?;} g
oes3l
1. Select i R & id] oR
OR
PMIDs

Submit

@ Delete then add

© Append
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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/

A B &
1 |10.1016/j.talanta.2024.125775 38401268 Not OA or NA
2 |10.1016/j.watres.2024,121304 38364463 Not OA or NA
3 |10.1016/j.envpol.2024.123517 38346636 Not OA or NA
4 |10.1007/500204-023-03675-1 38311648 web link
5 |10.1007/s11356-024-32025-6 38280169 web link
6 [10.1016/j.envpol.2024.123364 38228259 Not OA or NA
7 |10.1007/511356-024-31882-5 38225497 Not OA or NA
8 |10.1016/j.scitoteny.2023.169637 38157893 Not OA or NA
9 |10.1007/500204-023-03633-x 38129683 web link
10|10.1016/j.scitoteny.2023.169333 38097079 Not OA or NA
11]10.1007/511356-023-31281-2 38066260 Not OA or NA
12 |10.1016/j.scitotenv.2023.169110 38065506 Not OA or NA
13 |10.1016/j.watres.2023,.120833 38039821 Not OA or NA
14 |10.1016/].ijbiomac.2023.127886 37926301 Not OA or NA

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
guotation 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
qguery 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.

Enter your PubMed query and click on Submit. Submit
(T = Figure L-1. How to check out a
T——— R query by running it in PubMed and
o e then
n seeing how PubMed parses and
1 Ctl_Cto copy Append J P
b expands the terms.
k'l
E
R e B% Ctl_P to paste
then click on
Search
5 "
1]
History and Search Details |, Downioad (8] Delete
Search Actions Details Query Results  Time
v ea (79-94-7 OR 3,3°,5,5"-Tetrabromobisphenol A OR
tetrabromobisphenol A) AND () Sort by Most Recent
. Field
g « Look at
search
Translations detalls.
tetrabromobisphenol A: “tetrabror phenol A”[Supplementary
4
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. )

Highlight Noted
5
ek on row Back PMIDs MGEE S
My Notes
T o3 Notes export
’ 3
E More things to do with Notes ...

Ll M =] [=] [=]Whoj~|Tag = Noted
9860498 1 joe Somewhat interesting
60198 i faary  |Helprtl fick hiere to color the title purpie o
200 PN ey purple for any Notes that have
12442503 E mary  Helpful Highlight conflicting onflicting yes/no/maybe
14643964 1 mary )
22045597 1 joe
22045597 1 mary  Helpful
24978116 i mary  Helpful Exporting
25481934 1 mary Do notinclude :
26142839 1 mal .

s Select export option:
26142839 i mary  Helpful
27371222 1 mary  Helpful o
27614034 1 joe & PMIDs delimited by OR (for PubMed)

30387063[uid] OR 22881965[Lid] OF

29881965 1 mary i 14643954{Lid] OR 32772290[uid] OF
30387063 1 mal Sl < A (8 32651782[uid] OR 25481984[uid] OF

L1 " PMIDs delimited bY commas (fD[ HAWC) Selected 27371222[uid] OR 31373888[uid] OF

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.

el I!;th]tDi:oted More stuff

My Notes

"=

E
PMID =] =] [-] [~]who[~|Tag [+ |Note []Pub¥r [~|Title -1 Auth
22045597 1 joe 2012 Adsorption, transport and degradation of fipronil termiticide in three Haw Shua
22045537 1 mary  Helpful 2012 Adsorption, transport and degradation of fipronil termiticide in three Haw Shua
26142839 1 mary 2015 Fipronil induces CYP isoforms in rats. Caba
126142839 1 mary  Helpful 2015 Fipronil induces CYP isoforms in rats. Caba
9860498 1 joe Somewhat interesting 1998 Mechanisms for selective toxicity of fipronil insecticide and its sulfone me Hain
9860438 ik mary  Helpful 1998 Mechanisms for selective toxicity of fipronil insecticide and its sulfone me Hain
12442503 i mary  Helpful 2003 Fipronil: environmental fate, ecotoxicology, and human health concerns. Tingl

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).

CompTox Cl

Welcome to the new EPA CompTox Chemicals Dashboard

The new Dashboard is a complete rebuild and is replacing the CompTox Chemicals Dashboard released on July 12th 2020. @

CompTox Chemicals Dashboard
Search 906,511 Chemicals

990

Chemicals Products/Use Categories Assay/Gene

fipronil

Fiproni
DTXSID4034600

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.

The new Dashboard is a complete rebuild and is replacing the CompTox Chemicals Dashboard released on July 12th 2020. @
- Fipronil
e aut
4 120068-37-3 | DTXSID4034609

Searched by Approved Name.

Chemical Details

Details.

Executive Summary o
Properties (o]

N a
Env. Fate/Transport \\ . -
Hazard =—h\

N F

Safety > GHS Data o ~ Read more

X {
ADME > IVIVE

g
poa - F F Quality Control Notes
Similar Compounds o Molecular Formula: Cy;H.C1,F<N.0S p—
GenRA [ PR
Related Substances o Monoisotopic Mass: 69/mo
Synonyms
‘ Literature = ’ Structural Identifiers v
Record Information v °

ips/compioxepa gov/dashboard

Figure J8. Select the Literature tab then on PubMed Abstract Sifter (see below).
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Welcome to the new EPA CompTox Chemicals Dashboard
The new Dashboard is a complete rebuild and is replacing the CompTox Chemicals Dashboard released on July 12th 2020. @
‘ Fipronil
oads 120068-37-3 | DTXSID4034609

Searched by Approved Name.

Literature - PubMed Abstract Sifter

Abstract Sifter Instructions

© seiect PubMed starting point query g Optionally, enter any PubMed query or edit the query from step 1 © Ciick Retrieve Articles to begin downioad (© Optionally, export articies
Metabolism/PK/PD v (*120068-37-3" OR “Fipronil") AND (metabolism OR metabolite OR tissue distribution RETRIEVE ARTICLES & sENDTO ~

OR pharmacokinetics OR pharmacodynamics)

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.

Fipronil
Ay 120068-37-3 | DTXSID4034609

Searched by Approved Name.

Literature - PubMed Abstract Sifter

Abstract Sifter Instructions M
@ select Publvied starting point query © Ontionally, enter any PubMed query or e the query from step 1 © Click Retrieve Articles to begin download © osronally. export anicles
[yEm——— v ("120068:37-3" OR “Fipronil') OR metabolite OR wribution OR

pharmacakinetics OR pharmacodynamics)
1073 of 1073 articles loaded

Issue 17 Pages 41

J10. Results after retrieving articles.
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Abstract Sifter Instructions

@ Select PubMed starting point query. @ Ontionally, enter any PublMed query or edit the query from step 1 ©ci
OR inetics OR i
1073
Y

To find articles quickly, enter terms and press [RETURN] to sift abstracts.

oo N &< Sifter terms

fipronil LT tissue LT metabol Total LT D PubMed ID Year 1T Title 1T = Authors 1T = Joumal T
L] 1 il 152l ]
2022 uantiatie soosure assess Canton; Signorini; Canton; Do Joumnal of food science
| suifone in... Lautz; Stoopen; Ginting; Hoo. Food anc chemical &
internal co. Hano; Ito; Izo; Takashima; So. Aguati toxicology (Amster|
O 2022 identification and Valication .. Guan; Yang; Jiang; Zhang; Wu. Journal of agricuitural and
O 2022 Occurrence of Prenyipyrazol... Journal of agricutural and
O 2022 Dietary Exposure to Sifenthrin Magnuson: Fuller: Hu® Hariz..  Environmental science & tel
(i) 2022 In-vivo and in-vitro effectiven..  Aboelela; Sobieh; Acouelnass. Open veterinary journal
O 2022 Ou; Yan; Shi; Y; Cai: Ma Ecotoxicology ana environs
(I} 202 Sousa; Figuereco; Tavares; Go. Ticks and tick-oorne diseas:
B 2022 < nvironmentaly reley. Pinto: Rocha; Moreira; Ga Silv..  Aguatic tovicology [Amster|

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.

To find arti enter’ to sift abstracts.
| fproni || tissue metabol |
fipronil 4T tissue LT metabol 4 Total 1T [<] PubMedID  Year 4T Title 1T = Authors LT = | Joumal LT =" 41| oo it Vol 48 |74t [ 4t
[ ] I ] [ v
= T RIS 20 IO AN ST Ve U Sua e N, 21T, W JuTIar O SR ar U ™ =]
5 O 2022 Occurrence of Prenyipyraze Liu; Chen; Lyy; Was; Li: Zhac; Joumal of agricutural and foo. 7 @ 245 |
8 O 2022 Dietary Exposure to Sfenthrin..  Magnuson; Fuler; Huf Fartz, jronmental science & tech 6 8 507.
4 O 2022 in effectiven Apoeies; Sovien; Avoueinass. 2 1 2.
1 g s 2022 Ou; Yan; Shi; W; Cai, M2 35 - 113¢,
2 @ 2022 Develooment and vaication iguereco; Tavares; Go. Ticks and tek-bome diseases 3 3
5 O s 2022 Cheonic environmentaly relev..  Pinto; Rocha; Moreira: 63 Siiv Aquatc toicoiogy (Amsterds 25 - 1081
2 O mumeas 202 Irrigation with Water Contam Ogura; Moreira; ca Siva Neg..  Archives of environmental <o 10.1007. 82 3 330,
4 O ssmesz 2022 Effect of the formuiation with Secens; Vale) ge Castro Rodri Parasitoiogy ressarcn 10:1007. 2 3 839,
2 35085889 2022 Tissue-specific accumuiation, .. Wang: Cheng; Pan; Luo Ecotowicology and environme... 006, 232 - 1132..
8 () ssossese 2022 Resiistic excosure to foroni Siiverschmiot Fretas; ca Sihe Environmental pollution (Barki 101016 2 - 1188.
i 2022 Laboratory and Fieid Evaluat Vasucai: Matsubare; Hsu; Lee Journal of econor ol 101083, 115 2 62 -
and d ti in adult crucian carp (Carassius auratus). 5
and f pesticides in fish fiSSlEs 1o 2ssess their toxicity and associated human exposure risk The mechanisms on time-dependent and fi§8BE-specific accumulation and transformation of Gl in adult fish are imited. An experiment
consisting of 25-d uptake of fiBBAN at two fevels (10 and 50 g/L) and 25-d depuration in adult crucian ca (Carassius auratus) was conducted. BBl concentration at 25-d exposure was HESUE-specific with the order of fiver > kidney > blood > muscle. The uptake rate constant of
BB in the liver (low exposure group: 2.38 = 0.27 L/kg/d; high exposure group: 1.10 2 0.11 L/kg/d) higher than that in other [i§08S (p < 0.05), and the lowest in muscle (low exposure group: 010 = 0.01 L/kg/d; high exposure group: 016 = 0.11 L/kg/d). The

bioconcentration factors of fiBioil in different

s were 1.04-12.7 L/kg wet weight and 177-4268 L/kg lipid. The fi§8ilié-blood distribution coefficients of the liver and kidney were lower than 1 based on lipid normalized concentration but higher than 1 based on wet weignt
j&s mainly via biood in the lipid-combination pattern. FIBFOAIl sulfone had 1.2-32 times higher concentration and longer depuration time than fifofll. implying fipfoRll sulfone was more retender in fish bodies. The estimated
daily intake of figifenll via fish muscle consumption at 25-d exposure was 8.5-101 and 27-320 ng/kq bwy/d for adults and children, respectively. Overall, the human heaith risk of fipioRil and its [iBEEBGItes with consumption of the polluted fish cannot be negligible.

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

Home Search » Lists ¥  About ¥  Tools ~ Submit Comments

Welcome to the new EPA CompTox Chemicals Dashboard

The new Dashboard is a complete rebuild and is replacing the CompTox Chemicals Dashboard released on July 12th 2020. @

Batch Search

© Select Input Type(s) © Enter Identifiers to Search
B Substance Identifiers Please enter one identifier per fine a

‘DTXSIDQOBBOOQS

|DTXSID10880092

DTXSID00880086

DTXSID60214520

|DTXSID3031654

DTXSID90880015

DTXSID80880105

jDTXSID60880082 -

© ® DISPLAY ALL CHEMICALS or ® CHOOSE EXPORT OPTIONS

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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A B

5

=IO T SR

o

|DTASIDZ031083
|DTXSID3031654
|DTXSID3031656

DSSTOX LINK 'I!PREFERRED_NAME
Cylindrospermopsin
Microcystin LR

Microcystin LA
DTXSID9040974  Azaspiracid
DTXSID3074313 | Saxitoxin

DTXSID60166611 beta-MN-Methylamino-L-alanine
DTXSID70207660 Decarbamylsaxitoxin
DTXSID60214520 Gonyautoxin V

|DTXSID20274180 L-Domoic acid

DTXSID90423027 palytoxin

iDTXS\DSUSS?UE& Anatoxin a

DTXSIDG0G79996 Brevetoxin A
DTXSID20879987 Brevetoxin 2
DTXSID408799599 Brevetoxin C
DTXSID40880000 Ciguatoxin 1
DTXSID00880001 Dinophysistoxin 1
DTXSIDE0880002 Okadaic acid
DTXSID10880012 Maitotoxin
DTXSID90880015 Lyngbyatoxin-a
DTXSID108680017 Euglenophycin

|DTXSIDB0580022 Nodularin

DTXSID20880023 Yessotoxin
DTXSID80880024 Azaspiracid 4

m

DTXSIDE08E0082 Aplysiatoxin

| Worksheet! | Abstract Sifter |

= X cut
! BB Copy -
Paste
- ¥ Format Painter

Caiit

Calibi =

a1 @l 1

® Click on
the line
between
column A
and B then
unhide.

= @ x

Paste Optioas:

Preferred Name:

CHEMICALJENTITY_QUERY

143545-90-8 OR Cylindrospermopsin
101043-37-2 OR Microcystin LR OR cyanoginosin LR
96180-79-9 OR Microcystin LA OR cyanoginosin-LA
214899-21-5 OR Azaspiracid

35523-89-8 OR Saxitoxin

15920-93-1 OR beta-N-Methylamino-L-alanine
56911-04-9 OR Decarbamylsaxitoxin
64296-25-9 OR Gonyautoxin V'

14277-97-6 OR L-Domoic acid OR domoic acid
T7734-91-9 OR palytoxin

64285-06-9 OR Anatoxin a OR anatoxin |
96112-41-5 OR Brevetoxin A

79580-28-2 OR Brevetoxin 2

96225-48-0 OR Brevetoxin C

11050-21-8 OR Ciguatoxin 1

81720-10-7 OR Dinophysistoxin 1

78111-17-8 OR Okadaic acid

59392-53-9 OR Maitotoxin

70497-14-2 OR Lyngbyatoxin-a

1219817-69-2 OR Euglenophycin

118399-22-7 OR Modularin

112514-54-2 OR Yessotoxin

344422-49-T OR Azaspiracid 4

52659-57-1 OR Aplysiatoxin
@ K|
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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.



4 A I B | © I E | F | 6 | H |
1 |Abstract Sifter Landscape View
Heat Ma Heat Map b
Pl version7 Update Article Counts More stuff colum: by rowp ¥
effects OR sor ion AND city OR
DNA cancer OR (toxicity (Nervous
Damage carcinoge OR system
OR n*OR  abnormal diseases
chromoso precancer OR and
3 Subject queries:| me ous adverse  chemicall
(optional) DSSTOX ) . NeuroTo
{iiik to Dashboard— Preferred Name ) Chemical / Entity query | Genetox Cancevr _ReproTox %
5 2 [-] z [-] [ [+] =l
6 |DTXSID4020533 1,4-Dioxane 1,4-Dioxane OR 123-91-1
7 |DTXSIDI0880095 Gonyautoxin 2 60508-89-6 OR Gonyautoxin 2
8 |DTXSID10880092 Pectenotoxin-1 97564-90-4 OR Pectenotoxin-1
9 |DTXSID00880086 Microcystin YR 101064-48-6 OR Microcystin YR
10 | DTXSID60214520 Gonyautoxin 5 64296-25-9 OR Gonyautoxin 5
11 |DTXSID3031654 Microcystin LR 101043-37-2 OR Microcystin LR
12 | DTXSID90880015 Lyngbyatoxin A 70497-14-2 OR Lyngbyatoxin A
13 | DTXSID80880105 Ciguatoxin 3C 148471-85-6 OR Ciguatoxin 3C

4 | DTXSID60880082
> | DTXSID20880023

DTXSID50880112
DTXSID50867064

3 | DTXSID10880113

DTXSID60880103
DTXSID40880106

| |DTXSID70880114

DTXSID00880102
DTXSID60879996
DTXSID10880012
DTXS1D20880083

> | DTXS1D20274180
7 |DTXSID60880108

Aplysiatoxin
Yessotoxin
Ostreocin-D
Anatoxin a
Prymnesin-2
Gymnodimine A
CTX 4A
Karlotoxin-2
Pinnatoxin G
Brevetoxin A
Maitotoxin
19-Bromoaplysiatoxin
L-Domoic acid
Gambiericacid A

52659-57-1 OR Aplysiatoxin
112514-54-2 OR Yessotoxin
163648-25-7 OR Ostreocin-D
64285-06-9 OR Anatoxin a
168010-52-4 OR Prymnesin-2
173792-58-0 OR Gymnodimine A
66231-73-0 OR CTX 4A
1138665-35-6 OR Karlotoxin-2
NOCAS_880102 OR Pinnatoxin G
98112-41-5 OR Brevetoxin A
59392-53-9 OR Maitotoxin

66648-18-8 OR 19-Bromoaplysiatoxin

14277-97-5 OR L-Domoic acid
138434-64-7 OR Gambieric acid A

Figure J17. This is what the sheet will look like after unhiding Column A and pasting the chemicals downloaded from the

D

ashboard.

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.

A A | 8 © E F G | H
1 |Abstract Sifter Landscape View
. Update Article Counts | More stuff "‘z;lm':‘w Feat bep by
2 |Version7
effectsOR  sor ionAND  city OR
DNA  cancerOR (toxicity (Nervous
Damage carcinoge  OR system
OR n*OR  abnormal diseases
chromoso precancer OR and
3 Subject queries:|  me ous  adverse  chemicall
(optional) DSSTOX 5 ” NeuroTo
B Preferred Name Chemical / Entity query Genetox Cancer ReproTox
link to Dashboard X
] g El - - [l *E
6 |DTXSID4020533 1,4-Dioxane 1,4-Dioxane OR 123-91-1 64, 127
7 |DTXSID30880095 Gonyautoxin 2 60508-89-6 OR Gonyautoxin 2
8 |DTXSID10880092 Pectenotoxin-1 97564-90-4 OR Pectenotoxin-1 1
9 |DTXSID00880086 Microcystin YR 101064-48-6 OR Microcystin YR 81/ 87
10 | DTXS1D60214520 Gonyautoxin 5 64296-25-9 OR Gonyautoxin 5

~

|| DTXSID3031654

DTXSID90880015
DTXSID80880105
DTXSID60880082
DTXSID20880023
DTXSID50880112
DTXSID50867064
DTXSID10880113

5 | DTXSID60880103

DTXS1D40880106
DTXSID70880114
DTXS1D00880102
DTXSID60879996

| DTXSID10880012

DTXSID20880083

: DTXSID20274180

DTXSID60880108
DTXSID90880111

9 | DTXSID80880100

Microcystin LR
Lyngbyatoxin A
Ciguatoxin 3C
Aplysiatoxin
Yessotoxin
Ostreocin-D

Anatoxin a
Prymnesin-2
Gymnodimine A
CTX4A

Karlotoxin-2
Pinnatoxin G
Brevetoxin A
Maitotoxin
19-Bromoaplysiatoxin
L-Domoic acid
Gambieric acid A
Ovatoxin A
Decarbamoylneosaxitoxin

101043-37-2 OR Microcystin LR
70497-14-2 OR Lyngbyatoxin A
148471-85-6 OR Ciguatoxin 3C
52659-57-1 OR Aplysiatoxin
112514-54-2 OR Yessotoxin
163648-25-7 OR Ostreocin-D
64285-06-9 OR Anatoxin a
168010-52-4 OR Prymnesin-2
173792-58-0 OR Gymnodimine A
66231-73-0 OR CTX 4A

1138665-35-6 OR Karlotoxin-2
NOCAS_880102 OR Pinnatoxin G
98112-41-5 OR Brevetoxin A
59392-53-9 OR Maitotoxin
66648-18-8 OR 19-Bromoaplysiatoxin
14277-97-5 OR L-Domoic acid
138434-64-7 OR Gambieric acid A
1009813-91-5 OR Ovatoxin A
68683-58-9 OR Decarbamoylneosaxitoxin

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

MeSH terms

> Animals

Benzhydryl Compounds / toxicity
Female

Fertilization / drug effects

Male

Meiosis / drug effects*
Melatonin / pharmacology
Metalloproteases / metabolism

Mice

(Ole

Phenols / to

Receptors, Cell Surface / metabolism

vum Interactions / drug

ratus / metabolism

VvV VV V VVVVVVV VVVVVVV YV
D

> Zona Pellucida Glycoproteins / metabolism
Substances

> Benzhydryl Compounds

> Phenols

> Astl protein, mouse

> Metalloproteases

> Melatonin

> bisphenol A

Figure M-1. MeSH term and substance
annotations.

term).

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
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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
qguery, 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.

| A 8 c E F G H
Abstract Sifter Landscape View

Update Article Counts ‘ More st | HEREMepDy | HeatMep by
2 |version7 column row
effectsOR  sor ionAND  tyOR
DNA  cancerOR (toxicity (Nervous
Damage  carcinoge OR system
OR n*OR  abnormal diseases
chromoso precancer  OR and

3 Subject queries:|  me ous adverse | chemically

(opticnal) BSSTOX Preferred Name Chemical / Entity query Genetox Cancer ReproTox NeuroTox
5 link to Dashboard' - = = = = = =
6 |DTXSID90880095 Gonyautoxin 2 60508-89-6 OR Gonyautoxin 2 2 ) 20
7 |DTXSID10880092 Pectenotoxin-1 97564-90-4 OR Pectenotoxin-1 16 1
8 |DTXSID00880086 Microcystin YR 101064-48-6 OR Microcystin YR
9 |DTXSID60214520 Gonyautoxin 5 64296-25-9 OR Gonyautoxin 5
10 | DTXSID3031654 Microcystin LR 101043-37-2 OR Microcystin LR
11 | DTXSID00880102 Pinnatoxin G NOCAS_880102 OR Pinnatoxin G
12 DTXSID60879996 Brevetoxin A 98112-41-5 OR Brevetoxin A
13 | DTXSID10880012 Maitotoxin 59392-53-9 OR Maitotoxin
14 | DTXS1D20880083 19-Bromoaplysiatoxin 66648-18-8 OR 19-Bromoaplysiatoxin
15 | DTXSID20274180 L-Domoic acid 14277-97-5 OR Domoic acid
16 | DTXSID60880108 Gambieric acid A 138434-64-7 OR Gambiericacid A
17 |DTXSID90880111 Ovatoxin A 1009813-91-5 OR Ovatoxin A
18 | DTXSID80880100 Decarbamoylneosaxitoxin 68683-58-9 OR Decarbamoylneosaxitoxin 5

Figure M-2. Landscape sheet with counts.
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4 A 8 c | E F | 6 |mm

1 | Abstract Sifter Landscape View
HeatMapby| Heat Map by
. (— Update Article Counts I More stuff | ol e
effectsOR  sor ion AND tyOR
DNA  cancerOR (toxicity  (Nervous
Damage carcinoge  OR system
OR n*OR  abnormal diseases
chromoso precancer OR and

3 Subject queries: me ous adverse  chemically

(t.:pnonall ResToX Preferred Name Chemical / Entity query Genetox Cancer ReproTox NeuroTox

link to Dashboard 1
s -l -l 2 IS R A I
6 |DTXSID90880095 ‘Gonyautoxin 2 60508-89-6 OR Gonyautoxin 2 | 2
7 |DTXS1D10880092 Pectenotoxin-1 97564-90-4 OR Pectenotoxin-1 16
8 |DTXSID00880086 Microcystin YR 101064-48-6 OR Microcystin YR
9 |DTXSID60214520 Gonyautoxin 5 64296-25-9 OR Gonyautoxin 5
10 | DTXSID3031654 Microcystin LR 101043-37-2 OR Microcystin LR
11 | DTXSID00880102 Pinnatoxin G NOCAS_880102 OR Pinnatoxin G
12 | DTXSID60879996 Brevetoxin A 98112-41-5 OR Brevetoxin A
13 | DTXSID10880012 Maitotoxin 59392-53-9 OR Maitotoxin
14| DTXSID20880083 19-Bromoaplysiatoxin 66648-18-8 OR 19-Bromoaplysiatoxin
15 | DTXSID20274180 L-Domoic acid 14277-97-5 OR Domoic acid
16 | DTXSID60880108 Gambiericacid A 138434-64-7 OR Gambieric acid A
17 | DTXSID90880111 Ovatoxin A 1009813-91-5 OR Ovatoxin A
18 | DTXSID80880100 Decarbamoylneosaxitoxin 68683-58-9 OR Decarbamoylneosaxitoxin
19
20

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.

Then click on More stuff
then Send to Log

4 A | ] E F G H
Abstract Sifter Landscape View

Update Artice Counts | Moremml ”’:;”“r‘l""| ”"‘(""’""
2 Version7
effects OR sor lon AND tyOR
ty  (Nervous
MoreStuff X system
al  diseases
and
3 Other things can do e chemically
(optional) DSSTOX
link to Dashboard Prefered Nime x NeuroTox_
S = Send selected queries to the Log / Batch sheet.

6 [DTxsiD0880095  Gonyautoxin2 Send to Log Note that queries will be in italics to indicate
7 |0TX51D10880092 Pectenotoxin-1 that they have not yet been run.
8 |DTXSID00880086 Microcystin YR

) [oTX51D60214520  Gonyautoxins
10 |DTXSID3031654 Microcystin LR
11|DTX5ID00880102  Pinnatoxin G Show/hide queries
12|DTXSID608799%6  Brevetoxin A
13 | DTX51D10880012 Maitotoxin
14|0Tx51020850083  19-Bromoaplysiatoxin
15 | DTXS1D20274180 L-Domoic acid Exit
16|0Tx51060850108  Gambiericacid A
17 | DTXSID90880111 Ovatoxin A 1009813-91-5 OR Ovatoxin A 2
18| DTXSID80880100 i OR

19
20

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:
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A B | c [ F

. Note: Feel free to delete
<—Main ~ ote: Feel free
1 |Log / Batch Run in batch

2 |Date .}|Record Ct | ~|Query Used (double-click on query to rerun) v |Batch Tag v
3 | 7/13/2022 13:36 3 (68683-58-9 OR Decarbamoylineosaxitoxin) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((n Decarbamoylneosaxitoxi
4 7/13/2022 13:36 0 (1009813-91-5 OR Ovatoxin A) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR bi Ovatoxin A

5 | 7/13/2022 13:36 1 (138434-64-7 OR Gambieric acid A) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons ( Gambieric acid A

6 | 7/13/2022 13:36 361 (14277-97-5 OR Domoic acid) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR brc L-Domoic acid

7 7/13/2022 13:36 0 (66648-18-8 OR 19-Bromoaplysiatoxin) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurc 19-Bromoaplysiatoxin
8 | 7/13/2022 13:36 73 (59392-53-9 OR Maitotoxin) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR brai Maitotoxin

9 | 7/13/2022 13:36 1 (98112-41-5 OR Brevetoxin A) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR briBrevetoxin A

10| 7/13/2022 13:36 4 (NOCAS_880102 OR Pinnatoxin G) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons C Pinnatoxin G

1 7/13/2022 13:36 110 (101043-37-2 OR Microcystin LR) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR Microcystin LR

12| 7/13/2022 13:36 6 (64296-25-9 OR Gonyautoxin 5) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR I Gonyautoxin 5

13 7/13/2022 13:36 87 (101064-48-6 OR Microcystin YR) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR Microcystin YR

14| 7/13/2022 13:36 1 (97564-90-4 OR Pectenotoxin-1) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR Pectenotoxin-1

15 7/13/2022 13:36 20 (60508-89-6 OR Gonyautoxin 2) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((neurons OR | Gonyautoxin 2

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)

A B C F

<= Main < Note: Feel free to delete
1 |Log / Batch Run in batch

2 |Date .i|Record Ct | ~ | Query Used (double-click on query to rerun) v |Batch Tag v
3 7/13/2022 13:36 3|(68683-58-9 OR Decarbamoylneosaxitoxin) AND ((neurotoxicity OR (Nervous system diseases and chemically induced) OR ((r|Decarbamoylneosaxitox
4 7/13/2022 13:36 0|(1009813-91-5 OR O A) AND (( OR (Nervous system and ch lly induced) OR ([t OR b|Ovatoxin A

5 7/13/2022 13:36 1|(138434-64-7OR acid A) AND ({ y OR (Nervous system d| and duced) OR ((: bieric acid A

6 7/13/202213:36 361(14277-97-5 OR Domoic acid) AND ({1 y OR (Ner caet ek, lheinducod) 0D 1L o kedi_Domoic acid

7 7/13/2022 13:36 0|(66648-18-8 OR 19- ply ) AND (( y q funin Batch -Bromoaplysiatoxin
8 7/13/202213:36 73|(59392-53-9 OR ) AND (( OR (Nervou| Batch Run hitotoxin

9 7/13/2022 13:36 1|(98112-41-50R A) AND (( y OR (Nervo| evetoxin A

10 7/13/202213:36 4|(NOCAS_880102 OR G) AND ({1 y OR (M T et ke ‘HW,S“b_mit : hnatoxin G

1 7/13/202213:36 110|(101043-37-2 OR ystin LR) AND ((r 'y OR (Ne crocystin LR

12 7/13/2022 13:36 6|(64296-25-9 OR Gony 5) AND (( OR (Nen{ Gl ostartioppend Exit pnyautoxin 5

13 7/13/2022 13:36 87|(101064-48-6 OR Y YR) AND ({1 'y OR (Nei crocystin YR

14 7/13/202213:36 1|(97564-90-4 OR 1) AND (( OR (Ner| ctenotoxin-1

15 7/13/2022 13:36 20|(60508-89-6 OR in 2) AND ( OR (Nervous system di and ch lly induced) OR ((: OR |Gonyautoxin 2

16 5/23/202216:43 2460 (Anthozoa OR coral) AND (chemical toxicity OR drug effects)

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)

R
Example of Batch tags and
Main sheet summary by
Batch tag
| A B
1 |Summary of Main Sheet
2
3 BatchTa v Count of Doc ID
Batch Tag = g
. 4 Brevetoxin A 1
Decarbamoylneosaxi . .
Decarbamoylneosaxi 5 |Decarbamoylneosaxitoxin 3
Decarbamoylneosaxi 6 |Gambiericacid A 1
Gambieric acid A 7 |Gonyautoxin 2 20
L:0pmoiciacid 8 |Gonyautoxin 5 6
el 9 |L-Domoic acid 361
L-Domoic acid ) i
L-Domoicacid , 10 |Maitotoxin 73
L-Domoic acid 11 |Microcystin LR 110
L-Domoic acid 12 |Microcystin YR 87
L-Domoicacid 13 | Pectenotoxin-1 1
Sl ' 14 |Pinnatoxin G
15 Grand Total 667

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.)

Word will now convert your PDF to an editable Word document. This may take a while. The resulting Word document will be optimized to allow you to edit the text, so it might not look
exactly like the original PDF, especially if the original file contained lots of graphics.

[Joon't show this message again

oK Cancel Help

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

| Microsoft Excel is waiting for another application to complete an OLE action.

OK Cancel

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

0. Technical appendix
PubChem options, subroutines, and API calls
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©

PubChem

v

Get DTXSID from PubChem using chemical name
Get DTXSID from PubChem using SMILES

Get PubChem name using SMILES

Get PubChem CID using SMILES

Get PubChem CID using name or CAS or synonym
Get DTXSID from PubChem using CID

Get EC number (ECHA) from PubChem using CID
Get MeSH Name from PubChem using CID

Get CASRN from PubChem using CID

OCooNOTULHSWNPR

Get PubChem patent counts using CID

[ERY
o

Get PubChem PubMed article counts using CID

=
[ERY

Get PubChem vendor counts using CID

[ERY
N

PubChem - is Sigma a vendor?

1 getDTXSIDfromPubChemviasyn

[ERY
w

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(=0)(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(=0)(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(=0)(OCC)OCC/cids/xml
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10

11

getCIDfromPubChemviasyn(colnum)
getPubChemIDsinSynlist
https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/name/cyclopamine/synonyms/XML

Note: cid is top of list

getDSSToxIDviaCID(colnum)

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

getECfromPubChemviaClD(colnum)
genPugViewcCall(cid, "EC")
https://pubchem.ncbi.nlm.nih.gov/rest/pug_view/data/compound/3121/XML/

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

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|

getCASfromPubChemviaCIlD(colnum)
genPugViewCall

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

Look for <TOCHeading>CAS</TOCHeading>

ccdgetSomething(colnum, "pubchempatentct")
getPubChempatentCts(myquery)

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/338/xrefs/PatentI|D/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

ccdgetSomething(colnum, "pubchemartct")
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13

https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/cid/74483/xrefs/PubMedID/XML

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.

ccdgetSomething(colnum, "pubchemSigmaisVendor")
getPubChemvendorCts(myquery, "sigmaisvendor")

Note: checks for “sigma” in vendor list
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