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Presenter Notes
Presentation Notes
Welcome and thanks for joining today’s training on EPA’s Comptox Chemicals Dashboard offered by Dr. Nisha Sipes. 

I am Jessica Daniel with EPA’s Center for Computational Toxicology and Exposure and I will cover a few logistics and introductory information before we get started. We are glad to have you with us today! 
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CompTox Chemicals Dashboard Home

CompTox Chemicals Dashboard
Search 1,200,059 Chemicals

* Welcome

Chemicals | Products/Use Categories  Assay/Gene

* Intro to Computational Toxicology

@ Identifier substring search

* CompTox Chemicals Dashboard

Latest News

The CompTox Chemicals Dashboard is periodically updated. Please see the lat for current version information

¢ E C OTOX ECOTOX Knowledgebase Explore

Data lost updated

Totalin dat

Recent chemicals with full searches completed and data extracted 12,485 13,709
Chemicals Species
Mar 10, 2022 Acetamiprid sabadilla alkaloids pee
Dinotefuran Per-and Polyfluoroalkyl Substances (PFAS)
See update totals 53,020 1,102,544
References Results

About ECOTOX Getting Started Other Links

The ECOTOXicology Knowledgebase (ECOTOX) iy, « Use Search if you know exact parameters or search terms o Limitations
®

is a comprehensive, publicly available
Knowledgebase providing single chemical
environmental toxicity data on aquatic life,
terrestrial plants and wildlife.

Learn More

Disclaimer: You should consult the original scientifc paper to ensure an

understanding of the context of the data retrieved from ECOTOX,

(chemical, species, etc.)
« Use Explore to see what data may be available in ECOTOX

(including data plots)

« ECOTOX Quick User Guide (2 pp, 141 K)
« ECOTOX User Guide (95 pp, 672 K)
« ECOTOX Terms Appendix

« Frequent Questions
« Other Tools/Databases
* Recent Additions

o Literature Search Dates
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Updates via Ema

Download

Download the entire database as an ASCII file via the button
below.



Computational Toxicology EL .
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Developing, gathering, integrating, and evaluating data and information using
mathematical and computer-based approaches to better understand chemical
hazards and risks to human health and the environment

* Hazard + exposure
* New Approach Methodologies (NAMs)

models

predictions

pathways




New Approach Methodologies (NAMs)

Adverse outcome pathways (AOPs)
Pathway identification and knowledge integration

Molecular Cellular Tgfu:n& Organism Population
Targets Changes ch a?w ges Response Response

Molecular initiating

event (MIE) Key Events (KE)

In vitro assays

« Broad / screening (transcriptomics, cell painting)
« Targeted (receptors, enzymes)
* In vitro PODs, modes/mechanisms of action

In vitro toxicokinetics

Allow conversion of an in vitro Point of Departure
(POD) to in vivo (IVIVE)

Image: https://ncats.nih.gov/news/releases/2018/tox21-strategic-plan
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- Databases of existing toxicology data
Enables training and evaluation of NAM models

|
s gi ~ Predictions
A~F N

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

* In silico (e.g., QSAR and read-across)
Estimate effects and doses

« Computer models
Integrate multiple in silico and in vitro data streams
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CompTox Chemicals
Dashboard (CCD)



CompTox Chemicals Dashboard SER .
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 Centralized location for publicly available chemical toxicity data

* Chemistry, exposure, hazard, bioactivity and dosimetry
* Combination of existing data and predictive models
* Periodically updated and curated

* Publicly accessible
* Support EPA and partner decision making

» Easy access to data improves efficiency and ultimately accelerates
chemical risk assessment

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



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

Dashboard Data Contents SER .

* Chemical characterization

* Hazard/Bioactivity: safety classifications, human health & ecological data, in
vivo animal data, biological targets (effect), dose-response characterization

(dose)
* Toxicokinetics

Dose-response

/ assessment \

Risk
characterization

Exposure /

assessment

* Exposure: exposure levels

Hazard
identification

+ online web applications:
 webTEST (hazard and physchem QSAR predictions)
* GenRA (read-across)
* Abstract Sifter (literature search) ,



CCD Main Page https://comptox.epa.gov/dashboard \e’gErEgﬁ,P”
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CompTox Chemicals Dashboard v2.2.1 Home  Search v  Lists ¥~ About ¥  Tools ~ Submit Comments

CompTox Chemicals Dashboard
Search 1,200,059 Chemicals

Chemicals Products/Use Categories Assay/Gene

Search for chemical b stematic name, synonym, C wumber, DTXSID or InChiKey

@ !dentifier substring search

Latest News

The CompTox Chemicals Dashboard is pericdically updated. Please see the latest release notes for current version information.



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

| wEPA
CCD He p Page https://www.epa.gov/comptox-tools/comptox-chemicals-dashboard-help Unied States

Agency

CompTox Chemicals Dashboard v2.2.1 Home  Search ~  Lists ¥~ About ¥  Tools ~ Submit Comments

X

About

News

Help “

Downloads &

0

Comments

(]

Release Notes &

Chemicals Products/Use Categories Assay/Gene

Search for chemical by systematic name, synonym, CAS number, DTXSID or InChlKey

@ !dentifier substring search

Latest News

The CompTox Chemicals Dashboard is periodically updated. Please see the latest release notes for current version information.


https://www.epa.gov/comptox-tools/comptox-chemicals-dashboard-help

Submit Comments

CompTox Chemicals Dashboard v2.2.1 Home  Search ~  Lists ~  About ¥  Tools ~

New Comment

® | Your email

rq Message

Chemicals Products/Use Categ

Search for chemical by systematic name;synonymy CAS TUMDer; DTXSIormcnikey

@ !dentifier substring search

Latest News

The CompTox Chemicals Dashboard is periodically updated. Please see the latest release notes for current version information.

Please report issues, comments and questions using “Submit Comments”

<EPA

United States
Environmental Protection
Agency

Submit Comments
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Environmental Protection

Live CompTox Chemicals
Dashboard Demonstration
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History of ECOTOX =1 N

Ecological risk assessors need cost-effect methods to locate high-quality
ecological toxicity data

 Ambient Water Quality Criteria for Aquatic Life (USEPA Office of Water)

* Ecological Risk Assessment for chemical registration and re-registration
(USEPA Office of Pesticide Programs)

* Ecological hazard data for the Prioritization and Assessment of Chemicals for
Toxic Substances Control Act/Lautenberg Act (USEPA Office of Pollution
Prevention and Toxics)

» Ecological Site Assessments and in Emergency Response (USEPA Office of Land
and Emergency Management - Superfund and Resource Conservation and
Recovery Act; Regions and States)




History of ECOTOX

* US EPA developed ecological toxicity databases
e AQUatic toxicity Information Retrieval (AQUIRE) database (Duluth, MN lab)
« PHYTOTOX (Corvallis, OR lab)
« TERRETOX (Corvallis, OR lab)

l e Major

N\

PHYTOTOX,
TERRETOX
developed

l e AQUIRE,

J

- Authoritative source of toxicological data

N\

updates to
AQUIRE

J

- Document literature searches of data
- Development and validation

l e Combined

N\

system was
created
(ECOTOX)

l ® |nteractive

N\

version of
ECOTOX
developed

14



ECOTOX and the next generation of SERA
chemical safety evaluation

ECOTOX Accessible, structured empirical

data from in vivo toxicity tests
e Chemical risk assessments

Establishing
Confidence

%° * |dentify data gaps and guide targeted
kS testing
Outreach & . Uncertainty .
el High  Throughput o\ ot * Development of computational
models

e Support development, evaluation, and
adoption of new approach
methodologies

Computational

Software &
IT Tools

Thomas et al. 2019 10.1093/toxsci/kfz058

15
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https://doi.org/10.1093/toxsci/kfz058

What is the ECOTOX Knowledgebase?

From comprehensive
Sed rCh and review Of ECOTOX Knowledgebase
open and grey
literature

Data last updated

Sep 14, 2023

Chlorinated Solvents
Cyanide

See update totals Cyanotoxins

Updated quarterly
to public website

About ECOTOX

w7
ECOTOX is a comprehensive ‘*‘ =
Knowledgebase providing single g@g
chemical environmental toxicity o”o,, 'mowm"eé;

data on aquatic and terrestrial

30+ year history

8,000 distinct hosts
search the
Knowledgebase
each month

species.
Read more in: Olker et al. 2022

Learn More

wWww.epa.gov/ecotox

Getting Started

<EPA

United States
Environmental Protection
Agency

Explore

Help Contact Us

Total in database

Recent chemicals with full searches completed and data extracted

12,837

Chemicals

13,895
Ethylene Dibromide Species
HHCB

Per- and Polyfluoroalkyl Substances (PFAS) 54,228

References

1,154,843
Results

Other Links

Use Search if you know exact parameters or ECOTOX-related documentation and resources.
search terms (chemical, species, etc.)
Use Explore to see what data may be

available in ECOTOX (including data plots)

* Frequent Questions
* Limitations

® Other Tools/Databases

ECOTOX Quick User Guide (2 pp, 104 K)

ECOTOX User Guide (100 pp, 735 K)

e Recent Additions

o literature Search Dates

ECOTOX Terms Appendix

ECOTOX Overview: Olker et al. 2022
https://doi.org/10.1002/etc.5324

16
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Presentation Notes
   

https://doi.org/10.1002/etc.5324

Applications of ECOTOX =1 N

EPA Program Offices and Regions,
States, Tribes, Other Federal Agencies

and International Entities
Ecological Risk Assessments
Ambient Water Quality Criteria
Ecological Screening Values
Chemical Prioritization
Emergency Response

Chemical environmental
toxicity data for aquatic and
terrestrial organisms

Data used for

> Tools and Applications
Species Sensitivity Distributions
Predicted No-Effect Concentrations and
Dsy Eco-Thresholds for Toxicological Concern
e//}"fe Quantitative Structure—Activity Relationships
2t Bioaccumulation Factor Modeling and Validation
Adverse Outcome Pathway Development

Databases/Resources

17



ECOTOX Pipeline e

() . e e )
Chemical verification Chemical-based Search Terms Sources include—
and development of + Chemical name and CASRN : ,S,Z?ﬁcide Action Network (PAN)

S search terms : g\f[r;onyrr;s, tratdfenames * EPA’s Pesticide Fate Database (PFATE)

e (N J er relevant forms * EPA’s Chemicals Dashboard

S | [ I

(8]

E Literature Search use chemical-specific search terms to query multiple literature search engines.

3] g Citations from: ProQuest/ CSA  Science Direct ToxNet Dissertation Abstracts Agricola Current Contents (WoS) Already in Unify*

-2 CondUCt Ilﬁerature n= 5,631 11,178 317 234 4,861 15,347 333

searches
o N *Internal USEPA ECOTOX database,

L J k / ~37,000 citations downloaded > |nitial removal of duplicates
() [ ) J

(o]0]

c i i . . > . .

£ Identlfylfnd aclqmtr)le Title and Abstract Screening Notsagzlslcat;Ie (excluded):

cu otentially applicable - n = 38,265 reterences

Q P y i PP n=8,653 references Chem Methods: 3,462  No Toxicant: 221

8 studies Human Health: 1,797 Duplicate: 153
L ) J False Hit: 1,333 Review: 50

Y Fate: 510 Mixture: 12

) [ )

> X X : : Survey: 287 Other: 121

£ Review literature for For Review (Full Text Screening) Bacteria: 233

= applicability to n = 388 references

%D ECOTOX No CoC in reference:
L AN Y n = 85 references
) N Data Extracted from Acceptable Papers Did not meet acceptability criteria (excluded):

o Data extraction n = 245 references with 7,496 total records n =142 references

E |

>

o q I A Awaiting Review and Data Extraction

< Study quality Data from High-Quality Studies n =1 reference
L L evaluation ) n= references

Adapted from Olker et al. 2022 https://doi.org/10.1002/etc.5324



https://doi.org/10.1002/etc.5324

Search Planner SEPA

Environmental Protection

Agency
ECOTOX Knowledgebase Search Contact Us
Table of Contents Select Search Parameters ECOTOX SEARCH PLANNING FORM
Use this form to help plan your searches or to document searches for yourself or
others to perform.
Starting Out
. Chemicals
Web Site Information Search Planner (PDF) (5 pp, 133 K, About PDF) Chermical Names| CAS Numbers | Predefined Groups
Metal Compounds Organic Compounds
Aluminum Conazoles
Recent Additions Antimany Cyanotaxins
- - Arsenic DDT and metabolites
Taxonomic Searching
Mavigating this Web Site g:dfyr':m Sﬁ:?ﬁim
. . . . . Chromium Major lons
. Within ECOTOX you may conduct a search by entering the Species Name or number(s), Genus/Species Cobalt Neonicotinoids
Frequent Questions . ) ) Copper Nitrosamines
Name(s), or Common Name or Other Taxonomic Name(s). The Contains and Exact Match radio Iron Perchiorates
Lead Phthalate Esters
buttons allow for partial or exact name matches. You can also search by Species Group. All data Mang Pol ic Hydrocarbons (PAH)
N . . . . Mercury Polychlerinated Biphenyls (PCB)
records within ECOTOX include a Scientific name for the test species. All names and predefined groups Nickel Polybrominated Diphenyl Ethers (PBDE)
How dO l... . . . . Organotin Pharmaceutical Personal Care (PPCP)
have been verified in reliable taxonomic sources. z:lllenium Strobins
lver
Learn Basics ;:_Ir‘\:adium Per- and Polyfluoroalkyl Substances (PFAS)
The ECOTOX species file includes historical synonyms for the species. If a search is conducted using a Sooci
| ecies
D species name that is noted as a taxonomic synonym in our system, ECOTOX will present the results P
T using the currently acceptable genus and species name. Scientfc Names/ e | e Predefined Taxonomic Groups
Numbers or
MNCEI TaxiDs
Chemical . All Animal
smieat Taxonomic Entry animate
Test Conditions Insects/Spiders
Species Number: All species in ECOTOX have been assigned a unigue number. You can include ;'i‘:j':m
Test Results numbers and text information (either Scientific or common names) in one search. Species numbers Reianenebrates
Crustaceans
o are always searched as an exact match. Mammals
Publications/Updates Worms
Fish
Select Report Format/Sort Example Taxonomic Search Al Planis
Order Moss/Homworts, Fungi,
The example below is the correct method of entering query text. You can enter a mix of numbers and s:wﬁrls-;leei- Shrubs, Fems
ecial interest
. . i i Standard Test Speci
Navigate/View Reports species terms. Number will always be treated as exact matches by the ECOTOX query. U:'}naémidmp:z::gmd Species
US Exotic/Muisance

Example Genus/Species Name Query

19



Help and Contact Us = N

Agency

ECOTOX Knowled gebase Search Explore Contact Us

Table of Contents Web Site Information

Starting Out

Welcome to the U.S. EPA ECOTOX Web site!

The ECOTOXicology knowledgebase (ECOTOX) is a source for locating single chemical toxicity data for

Web Site Information

About ECOTOX
aquatic life, terrestrial plants and wildlife. ECOTOX was created and is maintained by the U.S.EPA's
Disclaimer & Limitations Center for Computational Toxicology and Exposure's (CCTE's) Great Lakes Toxicology Ecology Division
Recent Additions (GLTED).
Navigating this Web Site ECOTOX integrates three previously independent databases - AQUIRE, PHYTOTOX, and TERRETOX -

_ into a unique system which includes toxicity data derived predominately from the peer-reviewed
I Frequent Questions I . L . . - .
literature, for aquatic life, terrestrial plants, and terrestrial wildlife, respectively.

You should review the limitations of ECOTOX data retrieval and system requirements prior to

Howdoll... performing searches on this site.

Learn Basics

You should consult the original scientific paper to ensure an understanding of the context of the
Select Search Parameters data retrieved from ECOTOX.

Select Report Format/Sort
Order

Navigate/View Reports ECOTOX Documentation

I e ECOTOX User Guide (89 pp, 663 K) I
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Live EcoTox Demonstration



Environmental Protection

SegAPASS: Sequence
Alignment to Predict Across
Species Susceptibility



SeqAPASS

* Fast, online screening tool to extrapolate toxicity
information across species

* For some species, such as humans, mice, rats and
zebrafish, large amount of data

* Toxicity data for numerous other plants and
animals is limited

23
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* Decreasing testing resources, international interest in reducing animal use, and increasing
demand to evaluate chemicals in a more timely manner means increased demand for
good predictive approaches to maximize use of existing data

* Uses existing data along with publicly available protein sequence and structure
information to better understand the effects of chemicals on non-target species

* |f a chemical is known to interact with a protein in one organism, can efficiently:

1) Identify whether that protein sequence/structure is present in other species of
interest, and

2) Use this information as an initial, screening level, line of evidence to predict
chemical susceptibility to hundreds of other species where limited or no toxicity
information exists

24



SeqAPASS SEPA
Environmenta | Protect ion

Robust: Pulls information from the National Center for Biotechnology Information (NCBI)
protein database, information on over 289,000,000 proteins representing more than
141,000 organisms

Flexible: Flexibility in the analysis, moving from primary amino acid sequence evaluations
to structural consideration, allows users to capitalize on any existing information pertaining
to chemical-protein interactions in known sensitive species

Innovative: Allows users to extrapolate from any species to all other species for which
protein sequence data exist

Interoperable with EPA’s CompTox Chemicals Dashboard

25


https://www.ncbi.nlm.nih.gov/protein
https://www.ncbi.nlm.nih.gov/protein
https://www.epa.gov/chemical-research/comptox-chemicals-dashboard

Addressing the Challenge of Species
Extrapolation

* Sequence Alignment to Predict Across Species Susceptibility
(SegAPASS)

e Assume:

* That presence of molecular target in non-target species is one critical route via which a
chemical could cause adverse effects g

» greater similarity = greater likelihood
* interact with molecular target in non-target species

* Query Species

Il ¢

VS.

* All species with available protein sequence information



SeqAPASS

e

IDs chemical interaction with
protein targets of species known
to be sensitive to the chemical

\.11J;

J'Q‘h

Predicts likely or unlikely
chemical interaction for untested

species

<EPA

United States
Environmen tal Protection
Agency

]

=

Evaluates protein target
similarities in other species

27



Case Studies e,

Multiple case studies demonstrate applicability and use to predict cross
species susceptibility to chemicals

* Endocrine system in humans and wildlife

* Molting processes in insects and invertebrates

 Survival of honey bee colonies

28
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Environmental Protection

Live SeqAPASS Demonstration



Learn More: EPA NAMs Pilot Training Program ™.

 New Approach Methodologies (NAMSs) Training
program is a deliverable in the Agency’s NAM
Wo rkpla N *first released in 2019 and updated in 2021

* Goal: Develop, implement and maintain an

Evaluate Establish
regulatory baselines and scientific

engaging training program omsinetor | “metnestor | confdence and

accommodating assessing demonstrate
NAMSs progress application

* Interactive case studies to encourage active learning
* Train the trainer
* Obtain feedback

* Additional trainings (virtual and in-person) are being

0e®

~ @
planned D

* EPA’'s NAMs Training website includes existing that il rtical | communicate
training resources, including recordings and guidance

documents

EPA NAMs Training: www.epa.gov/chemical-research/new-approach-methods-nams-training

3
EPA NAMs Work Plan: https://www.epa.gov/chemical-research/epa-new-approach-methods-work-plan-reducing-use-vertebrate-animals-chemical



https://www.epa.gov/chemical-research/new-approach-methods-nams-training
https://www.epa.gov/chemical-research/epa-new-approach-methods-work-plan-reducing-use-vertebrate-animals-chemical

Contact

Nisha Sipes, PhD

Assistant Center Director

US EPA ORD Center for Computational Toxicology and Exposure
Sipes.Nisha@epa.gov

Jennifer H. Olker, PhD

ECOTOXicology Knowledgebase Coordinator

Great Lakes Toxicology and Ecology Division

US EPA ORD Center for Computational Toxicology and Exposure
Olker.Jennifer@epa.gov

Carlie A. LaLone, PhD

Acting Branch Chief/Research Bioinformatician

Great Lakes Toxicology and Ecology Division

US EPA ORD Center for Computational Toxicology and Exposure
Lalone.Carlie@epa.gov

The views expressed in this presentation are those of the authors and do not necessarily reflect the views or policies of the US EPA.
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