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Overview

® Background and History for ECOTOX
Knowledgebase

® Modernizing the ECOTOX Pipeline
(C. Elonen, SOT 2020)

® Mapping ecological toxicity of PFAS with
ECOTOX Protocols (J. Olker, SOT 2020)



wEPA What is the ECOTOX Knowledgebase?

Publicly available, curated database providing toxicity data from single-chemical
exposure studies to aquatic life, terrestrial plants, and wildlife

ECOTOX Knowledgebase

* From comprehensive

Data last updated
Recent chemicals with full searches and coding completed

. 12,089 13,138
SearCh and I'CVICW Of g/lOaZr()lz, : :: s:lbfvu't;E::;:;t’::ala‘" :5:;:S:cii:iﬂuc'roalkvlSubstances--- Chemicals A
. ,1,2-Trichloroethane Fenazaquin
open and grey literature - 50092 985,806

— Data extracted from
acceptable studies,
Wlth up to 2 50 ﬁ el dS About ECOTOX Getting Started Other Links

The ECOTOXicology knowledgebase (ECOTOX) is a ;‘. ® UseSearch if you know exact parameters or search terms * Limitations

comprehensive, publicly available @ Y (chemical, species, etc.) * Frequent Questions
knowledgeba g single chemical and ® UseExplore to see what data may be available in ECOTOX * Other Tools/Databases
E— p ate ql I arter y environmental toxicity data on aquatic life, &, (including data plots) * Recent Additions

terrestrial plants and wildlife.

WELCOME TO ECOTOX VERSION 5!
Please click here to provide feedback so that we can continue to improve your experience.

¢ ECOTOX Quick User Guide (2 pp, 141 K)
+ ECOTOX User Guide (34 pp, 1120 K]
* ECOTOX Terms Appendix (PDF) (825 pp, 7145 K, About PDF

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

B GetUpdates via Email

Download

Download the entire database as an ASCII file via the button

below.

www.epa.gov/ecotox/

* 30+ year history:
Originated 1n the early 1980s,
US Environmental Protection Agency Office of Research and Development



\e’EPA Who uses the ECOTOX Knowledgebase?

Clients Contacting ECOTOX Support line
2005 - 2016 (n = 2813)

: US EPA Headquarters Local Govt.
International Govt. o 19
8% 4/; 1%

Govt. Contractors
25%

US EPA Regional Office
4%

University/Academia Other Federal

—

6% Agencies

‘ 4%
US EPA Laboratory g '
4% State Govt.

.\\_// 7

Private Sector
~8000 Distinct hosts/month




Program Offices & Regions Applications:
use in environmental decision making

Used for every Ambient Water Quality
Aquatic Life Ambient Water Quality Criteria for Aquatic Life since 1985. (g

e

Criterion for

Selenium — Freshwater MEMORANDUM Mareh 26. 2008

2016 by s Subject:  Registration Review —Preliminary Problem Formulation for Ecological
S e 0 r e ve ’ ‘; C 0 Ogl C a l S Risk and Environmental Fate. Endangered species and Drinking Water

Assessments for Diazinon (PC Code 057801: DP Barcode D349527)

To: Jude Andreasen, Chemical Review Manager

Assessment for Office of Pesticides

Special Review and Reregistration Division (SRRD)

From: Kristina Garber, Biologist

b b by Thomas Steeger. Senior Biologist
or chemical registration an
Environmental Fate and Effects Division
USS. Environmental Protection Agency Office of Pesticide Programs

Office of Water

h b b Through:  Elizabeth Behl, Chief
Office of Science and Technology ’/'e - ’/'e l S ’/'a l 0 n J— ( ? e m l C a S Environmental Risk Branch 4
‘Washiagton, D.C. . Eaviromnental Fate and Effects Division

Office of Pesticide Programs

The Environmental Fate and Effects Division (EFED) has completed the preliminary
problem formulation (attached) for the ecological risk. environmental fate. endangered
specics. and drinking water assessments fo be conducted as part of the Registration

Used by OLEM (Superfund and RCRA),
HQ, Regions and States for site

-
assessments and in emergency response

+ Integrated Risk Information System (IRIS) Ove rVi ew Of TS CA

* ECOTOX Database (aquatic and terrestrial toxicological data) . . .

- oe ot e (ks o sciment skdnce, worr ity sonrt, an sthr 5l i) Providin g eco lo gica [ hazard data fo v Work Plan Methodology
. EPA Regli:)n 4 Ecological Screening Values o o, .

© oot ik et G the prioriization an d assessment Of
+ Superfund: Natural and logical Risk

Maria Doa

Chem icalS for TSCA/Lautenbel’g ACt U.S. EPA, Office of Pollution Prevention and Toxics

December 11, 2017

Ecological Hazard
Ecological hazard data are extracted from the EPA ToxValDB database where it had been

P rovy i d i n g eco l o0 gi ca l Z'O X i C i l:)/ d a ta compiled from the EPA ECOTOX database. Although data are available for a variety of species,

only data for aquatic species are used in the current illustration. The data can come from any of
the following study types: mortality:acute, mortality:chronic, reproductive:acute,

for PFOA. PF A t h E P A reproductive:chronic, growth:acute, growth:chronic (all from ECOTOX). The types of effect
G EOEOOOOE o) ® & ®E ©f BG ]FOF S o researc el"S, levels are LDxx/LCxx/ECxx/EDxx where xx can range from 1% to 100%, and

OOOOOOE o oYolo LOEL/NOEL/LOEC/NOEC. Values must be in units of mg/L. For each chemical, the lowest

EM FO rum’ DOD T’/‘ i_ Services toxicity value was separately determined for acute and chronic studies, regardless of species. The
ERA Work Group, and others

PFOA & PFOS .
US. manufacturers voluntarily phased out GenX Chemicals ®® (0] ®

PFOA and PFOS, two specific PFAS chemicals. GenX chemicals are G,

a replacement (F)
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Applications of ECOTOX

ECOTOX Knowledgebase

Chemical
environmental
toxicity data for
aquatic life,
terrestrial plants

and wildlife

Oy
/C4s
A
Species |D Protein ID

Adverse
Outcome
Pathway

WIKI

Chemicals SeqAPASS

Dashboard

Interoperability with databases/tools

EPA Program Offices and Regions,

HERO
(Health &
Environmental
Research
Online)

States, Tribes, Other Federal Agencies

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

Tools and Applications

Species Sensitivity Distributions (e.g., US EPA’s
WebICE, NOAA’s CAFE)

PNECs and threshold values (e.g., EcoTTC)
QSAR (e.g., ECOSAR, TEST, OECD QSAR
Toolbox)

BCF modeling and validation

Adverse Outcome Pathway (AOP) development




ECOTOX Pipeline: Systematic Review/Data Curation

( . . )
Chemical verification
and development of
search terms

g |\ y,
S| )
3=
= :
2 Conduct literature
o searches

- /
nys )
£ Identify and acquire
§ potentially applicable
g studies

G J
(. N
= Review literature for
:—gﬂ applicability to
= ECOTOX

U J

4 )
§ Extract data into
_3 ECOTOX
g Knowledgebase

\_ J

Chemical-based Search Terms:

* Chemical name and CASRN

* Synonyms, tradenames

* Other relevant forms (metabolites, degradants,
parent compound, related chemicals)

Sources include:

* STN

Pesticide Action Network (PAN)

EPA’s Pesticide Fate Database (PFATE)
EPA’s Chemistry Dashboard.

Literature search: Use chemical-specific search terms to query multiple literature search engines

Citations from: ProQuest/ Science  ToxNet Dissertation Agricola Current Contents Already in
CSA Direct Abstracts (WoS) Unify*
n= 5,631 11,178 317 234 4,861 15,347 333
U *Internal USEPA ECOTOX database /
Y

~37,000 citations downloaded

Initial removal of duplicates

\ 4

\ 4

Not applicable (excluded):

Title and Abstract Screening
n = 8,653 references

n = 8,265 references

Chem Methods: 3,462
Human Health: 1,797

No Toxicant: 221
Duplicate: 153

v

A\ 4

False Hit: 1,333 Review: 50
Fate: 510 Mixture: 12
Survey: 287 Other: 121

Bacteria: 233

For Review (Full Text Screening)
n = 388 references

No PFAS in reference: n = 85 references

Did not meet acceptability criteria (excluded):

Data Extracted from Acceptable
Papers

n = 245 references with

7,496 total records

n = 142 references

[/

Awaiting Review and Data Extraction
n = 1 references




ECOTOX Pipeline: Systematic Review/Data Curation

( . . )
Chemical verification
and development of
search terms

Sources include:

STN

Pesticide Action Network (PAN)

EPA’s Pesticide Fate Database (PFATE)

Chemical-based Search Terms:
* Chemical name and CASRN *
* Synonyms, tradenames

* Other relevant forms (metabolites, degradants,

g L J parent compound, related chemicals) EPA’s Chemistry Dashboard.
o p—
=
é [ \ Literature search: Use chemical-specific search terms to query multiple literature search engines
= Citations from: ProQuest/ Science  ToxNet Dissertation Agricola Current Contents Already in
o . CSA Direct Abstracts (WoS) Unify*
3 Conduct literature n= 5631 1,178 317 234 4,861 15,347 333
|
searches N *Internal USEPA ECOTOX database /
Y
\ ) ~37,000 citations downloaded » Initial removal of duplicates
e ~\ d Not applicable (excluded):
%0 1d R d . - - n = 8,265 references
= entl. y an acqulre Title and Abstract Screening o Chem Methods: 3.462  No Toxicant: 221
9 potentially applicable n = 8,653 references Human Health: 1,797 Duplicate: 153
;5 StUdiCS False Hit: 1,333 Review: 50
N k ) Fate: 510 Mixture: 12
Survey: 287 Other: 121
Bacteria: 233
z|( Review literature fi A .
= eview literature 10r . . : e =
:E [aa For Review (Full Text S creening) No PFAS in reference: n = 85 references
5= applicaoity to _
oo ECOTOX n = 388 references Did not meet acceptability criteria (excluded):
E \ ) \ n = 142 references
7 N\ oge . .
. Data Extracted from Acceptable Papers Awaiting Review and Data Extraction
b5 Data extraction n = 245 references with 7,496 total records n = 1 references
b \
£ !
O b . . .
= Study quality Data from High Quality Studies
. evaluation J |n= references




Identify, Test, and QA Search Terms

Identification

Search various sources for chemical terms,

Chemical VelriﬁcationN . T
Synonyms, verify CAS, eliminate poor search terms

and development of
search terms

\. J
( \ Tak(Acilid OR Albrass OR Bexton OR "CP 31393" OR "Kartex
A" OR Muharicid OR Niticid OR Propachlor OR Propachlore

. OR Ramrod OR Satecid OR "US EPA PC Code 019101")
Conduct literature

searches

NG J
4 N

Eligibility

= Identify and acquire Couple hour process
= . :
o potentially applicable
g studies
\ J
(" )

Review literature for
applicability to
ECOTOX

Included

Y/
JAN

e>

=

a

-

(@)

=

a

=]

(@)

=3

o

é

Data extraction
J into template for

abstracting databases

Study quality
evaluation




Identify, Test, and QA Search Terms

( Chemical verification |  Web-based tool to identify and document
and development of relevant search terms

+ 193740760 (CAS number without hyphens) ; 28869 [US EPA PC Code, Numeric ] ; 361377-29-9 (CAS number)

[ [ 361377299 (CAS number without hyphens) ; 5915 (CA DPR Chem Code) ) ; AGT (PDP Code) reDetail_Chemical jsp?
uoxastrobin uoxastrobin fluoxastrobine ; HEC 5725 ; Methanone, 2-6-(2-chlorophenoxy)-5-fluoro-4-pyrimidinyl ; Methanone, [2-[[6-(2- Rec_Id=PRI3321
5 4 1 1E)

studies e
Methanone, [2-[[6-(: Sib 4 1v1] (5.6-dihydro-1.4.2-dioxazin-3-y1)-, O-

y)-3 y tylJoxylpt

Search Engine version v14
search terms Rasuis o seseh. fucsasisbin
q \ J Scarching Bing
=) 0o e 2 00r
o v—{
~— Readine files.
< 1074 e JEL2 007,
2 Click to remove above info
= Search Engine version v14 Terms identified|Count|
o) Results for search:
"a 4| v [ Y v LY | Y | suippess¥ Y | v |
. [ 1 Sell| 12 Site L3 Metal| L 4File Il 5CAS| | 6 Flags||| 7 Bing#), 8 Google#| 1 9 Search Terms | 110 Comments |
2 Conduct literature Py e —— o1 e s y
7 www3.epagov| pdf |fPC-028869 01-Nov-05.pdf 1 5 2 - 0 terms > y
searches ¢ o int Bt e s ¢ 3 1 em  » y
v www.fluoridealert.org| htm| | fluoxastrobin page him 2 3 14 d 0 terms > P
v www ag] lcom| htm| |2rys 1 1 bayt 0 0 5 N 0 terms > p
2 - cdu| pdf |MSlabeled fung forp] "
aglemncssecciy B2 PAN Results for search: fluoxastrobin
@ | www sistergov himl |fl bin-pesticid
- [ Name [ subtile || Synonyms Il Link for Details
v www.domyown.com| htm| |disarm-fungicide-p-13] s
= : 262 HHEdC - shey! htip Detail_Chemical
< Hydroxypheny! re/Detail_Chemical jsp?
el media.clemsonedu pdf 2014 discase cont tal gh‘°‘°§‘—‘d’°}‘3’:‘“{f"3)"' (metabolite of |~ Rec_Id=PRI14687
uoro-2-pyrimidiny fluoxastrobin)
“ wwwalanwood net  htmi £l buml 2-6-2- | HEC 5725 AMIDE et Chomcet i
chlorophenoxy)-5-fluoro- | (Metabolite of | -
b,[) . . @ www3epagov pdf |08 00064-2014118 |y imiding1 Fluoxastrobin)
HEC-5725-
g Identify and acquire R e [ e S
o= chlorophenoxy)->-fluoro- {0 e or | Rec_Id=PRI14697
c . . @ | w fmcprosolutions com| htm| | EameSCFungicide aspll 4 pyrimidinyl fluoxasrobin) I
Strobils (1E)-[2-[[6-(2-C y)-5-fl 4-py 1y y w1](5.6-dihydro-1.4.2-d vl ths . O-
8 potentlally appllcable 4 TR e o Ty S Methyloxime ; 028869 [US EPA PC Code, Text] ; 03915 (CA DPR Chem Code Text ) ; 193740-76-0 (CAS number)

Eligibili

methyloxime (CAS NA
\ ) CAS Il ion| I Chemical Name |l Chem Use Type

193740-76-0, 361377-29-9 Parent || Fluoxastrobin Fungicide
Related [Sa | 2-6-Q-Chlorohydroxy y)-5-fluoro-4-py . Breakdown product|
207515502 Related |5a 2.6 y)-3-fluoro-4-py wl | Breakdown product
. 340168323 Related |5a acid, 2,6-(2 )-5-fluoro-4-py iyl |Breakdown product|
R 1 t tu f Related [5a | HEC 5725-deschlorophenyl (metabolite of fluoxastrobin) Breakdown product
e V le VV 1 era re Or Related Sa  |HEC xazepine (metabolite of fuoxastrobin) Breakdown product|
519002-09-6 Related [Sa | HEC 5725-phenoxy-hydroxypy (metabolite of Breakdown product|
. b HECS HEC 5
a lca 1 1 O deschlorophenyl deschlorophenyl | . ¢ Detail Chemicaljsg?
(metabolite of (metabolite of Rec_I4=PRI14726
fluoxastrobin) fluoxastrobin)

ECOTOX

Included

N
S

Chemical terms
Data extraction automatically formatted
for abstracting databases

Study quality
evaluation




( . . )
Chemical verification
and development of
search terms

Chemical specific searches
(using terms from chemical verification step)

OR

Monthly electronic searches
of 11 highly relevant journals

In 2019: 159,727
references were
manually skimmed
for applicability

S|\ y,
S| )
g=
= :
2 Conduct literature
— searches
nys )
£ Identify and acquire
§ potentially applicable
St .
Q studies
i AN J
= 4 )
= Review literature for
.—%30 applicability to
= ECOTOX

\_ J
= Data extraction
(]
o J
= .
é’ Study quality

evaluation

g

ECOTOX Literature Searches

Search Engines

Science Direct
AGRICOLA
TOXNET

ProQuest ESPM
ProQuest Dissertation
Abstracts

kW=

6.  Web of Science/
Current Contents

ggeeeee [op
g3232: mp

Collate data and remove duplicates

11



Identification

and development of
search terms

f

( . . )
Chemical verification

J

Conduct literature
searches

Screening

-
Identify and acquire

potentially applicable
studies

~N

\_
-

Review literature for

J
N

:;o applicability to
= ECOTOX

\_ J
2 Data extraction
o J
=
é’ Study quality

L evaluation )

ECOTOX Literature Searches

Excel-based tool
(Abstract-Sifter Plus) to
search multiple sources

Enter Query

Select a source then enter a query and click on Submit

© PubMed fuoxastrobin
C Toxline

“ PubAg

© Proquest

« ScienceDirect - narrow

" ScienceDirect - broad

 Delete then add Subi

© Append

References can be
‘sifted’, reviewed,
or exported as .ris

a
1995 Doing Christian theology with Jesus in Asia Journal (simpl) ncar; LisThe | Yoar
1976 From Israito Asa: A heological leap kSoction  Incam; Lisine | '°77
1983 Josus Christ — The e of the world — An Asian mediation Soural Aricle  incarn;LisThe | THe
1997 hrstian theology: Towards an Asian econstruction Electronic So. Towsith aperetir i
2006 Contextualization and discipleship: Closing the gap batwsen . Jouralsngle) Contxtiasy | POcorulsned
2004 Abret history o siam Book (Simple)  Istam
1977 On photography Book (Simple) o
1987 Edtod Book
1999 Book (Simple)  Futre Ston e
1988 -
1993 incam; Bonno | '
Soskice 1985 Buts tocar; hvist | [
Soun African... 2009 Env
Soulh Atfican ... 1968 Fina report[of the TRC] Reconciison | o\

Wostor soclety and the church i the middle ages

Book (Simple)
The groaning o creaion: God, volution andthe problem ofevil g 1003 Book (Simple)  Evoluton

Kopuors

Soungate 1 Book (simple) Env NewAge
Spangier netary vision Book (simpie) _New age || NN
Spangler movement toward the dvine won

Spano 2003 Adolescent brain dovelopment Journal (simple) Chaplainey | oies
Spearrit 1970 popular culture Book (Simple)  Aust

Spoidel 1990 nalsoctal eitics Book Section

‘Spoidal 1987 mation s the hermenautical citaion for iberation ... Joumal (simple) I

Spencer 1998 Kk Section

Spencer 1998 The gobal God: Multcutural evangelical views of God 21 Edied Book

File Home Insert Draw Page Layout Formulas Review View Add  Theses & dissertations Thifls e s e (e S ane
N - £  Web of Science title only. Enter something simple.
A 8 c o e ¢ HERO | ScienceDirect
© Springer Nature
Abstract Sifter Run a query  Scopus
Plus
1
:
fluox toxi fish PubYr When this form goes away, your query is done.
3 |DocID ~|PMID [~ ~ - ~| Title ~| [~|Authors ~|Journal
13 (1514875067 2 2014 Fluoxastrobin; Pesticide Tolerances Environmental Prol
14 | 2056759587 3 2018 Evaluating subchronic toxicity of fluoxastrobin using earthworms (Eisenia fetida). Zhang, Cheng; Zhu, Lusheng; The Science of the |
15 |755782521 2 2010 Fluoxastrobin; Pesticide Tolerances Environmental Prot
16 216541481 2 2006 CLIPPINGS Anonymous Landscape Manage
17 1566653210 2 2 2014 Fluoxastrobin; Pesticide Tolerances Environmental Proj
18 (1786130189 3 2016 Risk assessment posed by diseases in context of integrated management of wheat Wenda-Piesik, Anna; LemaricJournal of Plant Dig
19 883915249 2 1 2011 Fluoxastrobin; Pe: de Tolerances Environmental Proj
20 | 1945223789 1 2017 Fluoxastrobin; Pesticide Tolerances Environmental Proj
21 1114878227 1 2012 Fluoxastrobin; Pesticide Tolerances Environmental Proj
22 (2268770603 1 2019 Fluoxastrobin; Pe: de Tolerances Environmental Proi
23 |1735916450 2 2015 Fungicide sensitivity of five commonly encountered Phytophthora species in Maryland nurseriBeaulieu, J R; Liu, Y; Still, W; : Phytopathology
24 1494368943 1 2013 Zhaoging Zhenge Biotechnology Co Ltd Files Chinese Patent Application for Fluoxastrobin-Con \g Fungicide Combinatio Global IP News. Ag
25 | 2064213595 1 2018 Li Xiangying Submits Chinese Patent Application for Pesticide Composition Containing Fluoxastrobin and Dimethomorph  Global IP News. Ag
262109281311 1 2018 Tian Wenhua Seeks Patent for Sterilized Composition Containing Fluoxastrobin and Cnidium Lactone Global IP News. Ag/
27 | 2064181572 1 2018 Li Xiangying Applies for Patent on Pesticide Composition Containing Fluoxastrobin and Metrafenone Global IP News. Ag,
28 | 2117769694 1 2018 Hailir Pesticides &amp;amp; Chemical Group Submits Patent Application for Fungicidal Composition Containing Tetramycin Global IP News. Ag
29 |1010984345 1 2012 Fluoxastrobin; Pesticide Tolerances Environmental Proj
30 (19623731 2 2007 Control of ergot by seed treatment Puhl, Thomas; Adam, Anne S Gesunde Pflanzen
2111856879923 1 2017 Guanedone Zhonoxun Acricultural Technalogy Files Chinese Patent Aoolication for Fosthiazate and Fluoxas in-Containin Global IP News_Ag

Collate data and remove duplicates




Identification

(

. . )
Chemical verification
and development of

search terms )

Conduct literature
searches

Screening

s

~
Identify and acquire

potentially applicable
studies

Eligibili

.
-

J
\
Review literature for

applicability to
ECOTOX

Included

~

J

Data extraction

Study quality
evaluation

Skimming for Applicability:

Title and Abstract

Skim titles and
abstracts, use exclusion
criteria to eliminate
non-applicable

4. 3 Econ Entomol. 2016 Jul 18. pii: towls6. [Epub ahead of print]
sulfur Dust Bag: A Novel Technique for Ectoparasite Control in Poultry Systems.
Murillo AC(1), Mullens BA(2).

Author information

(1)DEEar(mEnt of ‘Enronology, University of california, Riverside, ca 92521
(alockool@ucr. edu; bradley. mullens@ucr. edu) alockoolaucr.edu. (2)pepartment of
Entomology, University of California, Riverside, CA 92521 (alock001Gucr. edu;
bradley.muilenseucr. edu).

housed in suspended wire cages (battery cages) are usually treated w

high-pressure pesticides. This application type is difficult in ew"\ched cage or
cage-free production. Alternatives to pesticide sprays are neede

enriched-cage or Cage:free systems, In this study, we Tested the efficacy of
sulfur dust deploye “dust_bags” for control against the morthern fowl mite
Cormi thonyssuc syluiarumy, which causes oot otress, decraased egg product o,
and reduchd feed conversion efficiency. DUST bags were hung from the tops of
cages or were clipped To the inside front of cages. we also teste
permethrin-impregnated plastic strips, marketed for ectoparasite Control in caged
or cage-free commercial and backyard flocks, Previous work has shown sulfur to be
Very Sctive 20aNst poultry ectoparasites;  howeyers we found that the placement

a5 was important for nite control. ‘Sulfur in hanging bags reduced mites on
treatment birds by 95 or 97% (dependmg on trial) within gne week of being
deployed, and mite counts on these were zero after 2 wk. Clipped sulfur

bags acted more slowly and did not significantly reduce mites in one trial, but
reduced mite counte th zero after 4 wE dn trial 2. permethrin strips had no
effect on mite populations. This may have been due to mite resistance, even
though this mite population had not been exposed to pyrethroids for séveral
years. sulfur bags should be effective in caged or cage-free systems.

© The authors 2016, Published by oxford university press on behalf o
Entomological Society of America. A ts reserved. For Permissions, please
enail: journals.permissionsGoup. com.

poz: 10.1093/jee/towld6

Send applicable reference
list for acquisition

13
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0> SWIFT-ACTIVESCREENER

Review Summary

ScADBs & € M K

Skimming for Applicability:
Title and Abstract

Partnering with NTP/SCIOME to develop language
learning tool for skimming/prioritizing abstracts

& & celonen17

© Add New Review

User's Screening Status for Level 1 - Title &
Abstract

[ Included

T Excluded

Mot Screened

Predicted Progress

Qi LIEIL UL ENLUIU Uy, U Ve S 1LY Ul vel e, Siue, LA v
(aWuchmmucr edu; bradley. muﬂens@u(r edu) ahcknumucr ‘edu.  (23pspartment of
Entomology, University o ifornia, Riverside, CA 92521 (alock001Gucr. edu;

bradley.mul Tenseucr. edu).

Animal welfare-driven legislation and consumer demand are changing how laying
chickens are housed, thus creating challenges for ectoparasite control. Hens
housed in suspended wire cages (battery cages) are usually treated with
high-pressure pesticides, This application type is difficult in eniched-cage or
cage-free production. Alternatives to pesticide sprays are neede
enriched-cage or Cage:free systems, In this study, we Tested the efficacy of
sulfur dust deploye “dust_bags” for control against the morthern fowl mite
Cormi thonyssuc syluiarumy, which causes oot otress, decraased egg product o,
and reduchd feed conversion efficiency. DUST bags were hung from the tops of
cages or were clipped To the inside front of cages. we also teste
permethrin-impregnated plastic strips, marketed for ectoparasite Control in caged
or cage-free commercial and backyard flocks, Previous work has shown sulfur to be
Very Sctive against poultry eccoparasites; honever, ve Fuund that the placement
ags was important for mite control. sulfur in Hang
treatment birds by 95 or 97% (dependmg on trial) within gne week of being
deployed, and mite counts on these were zero after 2 wk. Clipped sulfur
bags acted more slowly and did not significantly reduce mites in one trial, but
reduced mite counte th zero after 4 wE dn trial 2. permethrin strips had no
effect on mite populations. This may have been due to mite resistance, even
though this mite population had not been exposed to pyrethroids for séveral
years. sulfur bags should be effective in caged or cage-free systems.

€ The suthors 2016. published by oxford university press on behalf of
Entomological Society of America. A1l rights reserved. For permissions, please
enail: journals.permissions@oup. com.

DoT: 10.1093/jee/towlds

tAS Elonen, Colleen

References: 3583

a: 36 NotScreened: 3547

User's Screening Progress for
Level 1 - Title'& Abstract

30
g
g
z
& 10

0 .

Included Excluded

Estimated Included Screened

Active Screener m

Reviewers

Send applicable reference
list for acquisition
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Skimming for Applicability:
Full text

Ecotoxicology 2, 93-120 (1993)

The impact of the Cyanamid Canada Co.
discharges to benthic invertebrates in the
Welland River in Niagara Falls, Canada
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In 1986, the International Joint Commission (LJC) recommended that the Niagara River watershed
should be declared an Area of Concern (AOC). This LIC recommendation was ratified by the 4
signatories of the Great Lakes Water Quality Agreement. In order to delist an AOC, it is
necessary to locate any areas of impairment within the watershed and carry out remediation
projects that permit uses that were previously impaired. To this end we attempted to determine
whether or not the sediments at 7 study sites near the Cyanamid Canada (Chemical) Co. were
contaminated at levels that would result in the impairment of the natural biota which inhabit the
watershed.

‘The Cyanamid Canada (Chemical) Co. discharges ammonia wastes, cyanide, arsenic and a
variety of heavy metals into treatment systems which ultimately discharge to the Welland River,
the major Canadian tributary to the Niagara River. This portion of the Welland River near the
factory was designated a Provincially significant (Class one) wetlands by the Ontario Ministry of
Natural Resources. In 1986, the mean discharge to a creek from Cyanamid Canada Co. was 27,342
m? per day (MOE, 1987). Similar discharge volumes occurred in 1989. In 1991, the total discharge
was 25,000 m* per day (MOE, 1991).

‘The majority of the benthic invertebrates collected from the study area were pollution tolerant
taxa (e.g., sludge worms constituted 68% of all the organisms collected). The lowest chironomid
densities were observed at stations 1, 2, and 4, which were the only stations situated close to
Cyanamid's discharge pipes. The absence, of clams and mayfiies which burrow to greater depths
than do chironomids and sludge worms, probably reflects the inability of the deeper dwelling
burrowers t0 tolerate the contaminants which we recorded at these 3 stations. The absence of all
crustaceans from these same 3 stations (stations 1, 2 and 4) when coupled with their low biotic
diversity and the elevated heavy metal concentrations in the sediments were cause for concern. In
addition, stations 2 and 4 displayed the highest frequency of chironomid mentum deformities.
Stations 1 and 2 were located near a pipe which was one of Cyanamid Canada Company's major
ischarge point sources to the Welland River until a court order in 1980 stopped the company from
discharging toxic material to the Welland River via that pipe. Elevated levels of cobalt (10 times
above background), molybdenum (6 times above background), nickel (8 times above back-
ground), tungsten (284 times above background) and zinc (20 times above background) near the
abandoned discharge pipe were correlated with the presence of pollution tolerant chironomid taxa
such as Polypedilum and Procladius. The highest sludge worm densities were also observed at the
abandoned pipe site which was the only site where oily wastes were found in the sediments.

Among the 1,275 chironomids taken from the seven Cyanamid Canada stations, the great
majority were pollution tolerant taxa. The low biotic diversity and the presence of considerable
numbers of pollution tolerant benthic macroinvertebrates in combination with the chemical

09639292 © 1993 Chapman & Hall
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4. Drag and drop text from document:

> The user can selecttext from the document and can start dragging the text out of the document to
the outcome database.

ing the dragging action, the user can view the text being dragged. This feature faciitates
aceurate data extraction.

treatment XS (<60 versus 2 0)

Patients were stratified according to their KPS (<80 versus 280) and rando-
mized 1:1:1 to 1 of the 3 parallel treatment arms: PFE+ CILLW,
PFE + CIL2W, and PFE (Figure 1). See 1 Data, available at

45
Background: Recurrent enclor metastatic squamous cell cacinoma af the head and neck [RM-SCCHN) over-
- .

5. Extract and parse information from tables:

> e user can selecttauar data from he document and can then ik o the tabe fcon 3 on the
oot

The user must enter the number of rows selected.

The ussr il specly the rows o becopied and wilindi mu hether the rows and columns mustbe
the rows or only selected rows can b

The selected rows are copied to the clipboard. Then, \hey can be pasted into the outcomes

database.

v

v

v

Number of patients at risk

PFE 62 47 3 24 20 18 8 38 2 2 1
PFE+CILIW 62 51 42 25 16 9 6 2 0 0 0
PFE+CIl2W 60 42 38 18 7 4 2 0 0 0 0

in Murad ?, Corrado Barbui/,

rea Ciprianil, Victor M.

6 Get rights and content

coordinating, and conducting

on of data-extraction tools for

I
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< EPA ECOTOX Applicability Criteria

* Paper must meet these criteria

* Single chemical exposure Review literature for
 Ecologically-relevant species applicability to
* Must be able to verify CAS registry numbers ECOTOX

* Must be able to verify taxonomic information for test species
* Exposure to live organism, viable tissue or cells

* Report concurrent exposure concentration, dose or application rate

* Report duration of exposure

* Must have a control treatment

* Primary source of the data

* Study must be a full article in English l =
-

* The following studies are excluded

* Air pollution studies related to CO2 and ozone

* Studies on humans, monkeys, bacteria, viruses and yeast I
* Review and summary articles
* Terrestrial studies with an inhalation route of exposure

* Non-English publications and abstracts



e
.

A\ Y 4

EPA

ECOTOX Applicability Criteria

All Excluded and Non-Applicable studies are Tagged with the reason

for rejection

Abstract — Published as an abstract
Bacteria — only test organism is a Bacteria

CAS # Unavailable — could not verify/locate
chemical CAS Registry number

Chemical method — description of chemical
analysis procedures

Fate — only report chemical distribution in
media

Human Health — data on human subjects of
surrogate animal subjects for human health
risk assessment

Incident — reports death of animal by poison,

but does not provide concentration/duration
of exposure

Method — paper only reports methods for
conducting a toxicity test or other aspect of
an experiment

Mixture — paper reports results from mixture
of chemicals; no single chemical exposure
results

Modeling — results of the development of a
model; no primary data available

No Conc — the authors report a response in
an organism but do not provide
conc/dose/app rate

No Duration — duration of exposure is not
presented

No Effect — paper does not report observed
responses adverse of otherwise

No Toxicant (ozone, CO2)
Non-English
Nutrient — in situ chemical tested as nutrient

PUBL AS — duplicate data published
elsewhere

Retracted — paper retracted by Journal
Review — primary data published elsewhere

Sediment — only sediment concentration
presented

Survey — chemical measured in organism,
but lack quantification of exposure

(dose/duration)
Virus — virus is only test organism
Yeast — yeast is only test organism 18
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Standardized unique identifiers
- Chemicals: CASRN, DTXSID
- Species: USGS IT IS taxonomic serial number, NCBI Taxid
- Genes: NCBI Gene ID
- Proteins: UniProt ID, NCBI protein accession(s)

Development of ontologies for ecotoxicology
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Linking effects to biological pathways
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* Many fields in ECOTOX can inform study evaluation

Category

Chemical

Select study evaluation questions with relevant ECOTOX field(s)

Is test substance identified? Required for inclusion in
ECOTOX inclusion

Is the purity of test substance reported? Chemical Purity

Were chemical concentrations verified? Chemical Analysis (e.g.,
nominal versus measured concentrations)

Species

Is the species given? Verifiable species (Scientific Name, etc.)
required for inclusion in ECOTOX

Are the organisms well described? Organism Source,
Lifestage, Age, Gender, Initial and Final Weight

Test
Conditions

Are appropriate controls performed? A control is required for
inclusion in ECOTOX, type described in Control

Is a guideline method (e.g., OECD) used? Test Method

Are the experimental conditions appropriate and acceptable for
the test substance and organism? Test Method, Media Type,
Test Location, Experimental Design, Physical and Chemical
Soil and Water Parameters (e.g., pH, Temperature, Dissolved

Oxygen)

Included

N
S

Data extraction

Study quality

evaluation

Test
Results

Are the reported effects and endpoints appropriate for the
purpose, test substance and organism? Effect Measurement,

Endpoint
Is the response/effect statistically significant? Statistical
Significance, Significance Level
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Study Quality Evaluation

*  Working towards a unified study quality evaluation method

Critical Domains

o Test Substance

o Test Design

o Exposure
Characteristics

o Test Organism

o Outcome Assessment

o Confounding/variable
Control

o Data Presentation
and Analysis

Pilot with 15" 10 Priority TSCA Chemicals

Unveviewed I Reviewed

< C &

(&) N

o Test Substance
o Exposure Pathway
o Protocols

Followed

o Study Design

and Methods

o Test Organism

Initial Office of Water DER Templates

Data ion Report on the Effacts of Sulfuric acid, Aluminum salt (3:2) on Amphibian Acris crepitans

Unify s om . T T p—
i

O

O

* 0@0 8 :

prepare the DER for the Rk Assessor's evaluation.
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Study
Parameters
Test
Conditions
Dose/response
data

Statistical
Verification 23



wEPA Overview

® Mapping ecological toxicity of PFAS with
ECOTOX Protocols (J. Olker, SOT 2020)
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SEPA Background & Objectives

* Persistence and wide distribution of some PFAS 1n the
environment
— Detection of PFAS across the world in water and other media

— Detection in tissue samples of invertebrates, fish, amphibians,
birds, marine mammals, terrestrial mammals

e Potential to bioaccumulate

» Effects on ecological species

* Ecological toxicity information needed to inform
risk assessment and management

 Sensitive and susceptible species )
. . Across
* Bioaccumulation
 Benchmarks and thresholds for — range of
ecological toxicity PFAS

Houde et al. 2006 Environ. Sci. Technol. 40:3463-3473

McCarthy et al. 2017 Curr: Pollution Rep. 3:289-301 >



SEPA Background & Objectives

e Persistence and wide distribution of some PFAS in the
environment

e Potential to bioaccumulate

» Effects on ecological species

* Ecological toxicity information needed to inform
risk assessment and management

Objectives

o Identify and describe available empirical evidence
for ecological effects of PFAS

o Identify potential ecological toxicity pathways
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Search Explore Contact Us

ECOTOX Knowledgebase

Total in database

12,089

Chemicals
Pyr‘asulf( Click to Explore Per- and Polyfluoroalkyl Substances (PFAS)

Data last updated

Mar 12,
2020

See update totals

Recent chemicals with full searches and coding completed

13,138

1,1-Dichloroethane Species

1,2-Dichloroethane
1,1,2-Trichloroethane
Aminopyralid

Butyl benzyl phthalate
Dibutyl phthalate
Fenazaquin

Flutriafol

Per- and Polyfluoroalkyl Su...

50,092

References

988,806

Results

WELCOME TO ECOTOX VERSION 5!
Please click here to provide feedback so that we can continue to improve your experience.

About ECOTOX Getting Started Other Links
The ECOTOXicology knowledgebase (ECOTOX) is a by * Use Search if you know exact parameters or search terms * limitations
comprehensive, publicly available - (chemical, species, etc.) * Frequent Questions

knowledgebase providing single chemical
environmental toxicity data on aquatic life,

terrestrial plants and wildlife.

Learn More

Disclaimer: You should consult the original scientific paper to enzure an

understanding of the context of the data retrieved from ECOTOX.

* 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 (84 pp, 1120 K)
* ECOTOX Terms Appendix (PDF) (825 pp, 7145 K, About PDF

* QOther Tools/Databases

* Recent Additions

B Get Updates via Email

Download

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

Download ASCII Data [ ]
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ECOTOX Knowledgebase Home Explore S

< Explore & Chemicals Per-and Polyfluoroalkyl Substances (PFAS) @

Aquatic Terrestrial Group Summary Records Plot View @ Send Query Filters to Search @

Query Filters 11,974 Plottable Records — 18,140 Total Records

Select one or more @ of each filter to

reduce the records. (showing first 3,000) @
etk (112) Records are plotted if they can be converted to Standardized Concentration Units @ . Ordered by Concentration (low-high).
Al o Effect x Chem Durx Chem Dur x Endpt @ Export v~
Species Group (14) Y-axis scale: (O Linear @ Logarithmic
All v
Click and drag to zoom in. Hold down shift key to pan.
- - - -
Class (37) i ! 1 me g . §*:1 s 53826134 10:2 FTCA
— $ Y v 3 E s ¢ B ‘ g B 70887944 10:2 FTUCA
All v % ¢ a ‘ LR vy A N ; 335364 2,2,3,3,4,4,5-Heptafluoro... ,
=] ooty w YV ¥ ? + ¥ 4 ’ 53826123 6:2 FTCA
% ® ® b 647427 6:2 FTOH
o - . 70887886 6:2 FTUCA
order (111) E F 425670753 6:2 Fluorotelomer...
El A 57677959 6:2 Polyfluoroalkyl...
‘S 0.000001 27854315 8:2 FTCA
All v vl % 678397 8:2 FTOH
E 70887842 8:2 FTUCA
= 678411 8:2 Polyfluoroalkyl...
5 67906427 Ammonium...
Family (200) g 1e-9 A 52299260 C10-PFPA
*E 40143780 C8 PFPA
3 73606196 F-53B
All v g 30381987 FC807
© 272451657 Flubendiamide
le-12 86479063 Hexaflumuron
103055078 Lufenuron
Genus (322) 2991506 N-Ethylperfluorooctanesul...
A & & @ S A e S xS R ) 56773423 Perfluoro-1-octanesulfoni...
Al o & T NP I PSP §Q\ 13252147 Perfluoro-2,5-dimethyl-3,...
S & o e ®F F @ TR 13252136 Perfluoro-2-methyl-3-oxah... 78
<& v-c‘ \(:5\ Qq" ‘?)6‘0 ‘{"@ AR1R71R3 Perfliinrahnitane culfanate

A PrCE A



and development of

4 . . )
Chemical verification

Chemical-based Search Terms:

¢ Chemical names and CASRNs

192 PFAS references

l

Data Records for PFAS

already included in
ECOTOX

n = 654 references: 18,140 total records

8 search terms * Generic PFAS terms
t§ \
,LE ( \ Literature search: use chemical-specific search terms to query multiple literature search engines
=
o= c Citations  ProQuest/ Science ToxNet Dissertation Agricola Web of Already in
% COIldllCt hterature from: CSA Direct Abstracts Science Unify*
— searches n= 541 27,081 14,924 643 15,408 43,462 2,961
\_ Y *Internal USEPA ECOTOX database /
& J
o0 4 \ | ~145,000 citations downloaded » Initial removal of duplicates
§= Identify and acquire .
= . . Not applicable (excluded):
. . — >
D potentlallydgppllcable Title and Abstract Screening n = 15,424 references
Q studies = Chem Methods: 6,958 No Toxicant: 322
n \ ) n 1 6’09 1 references Hufnan I—?ea?thf 3,755 Dl(;pli(lat(: 181
False Hit: 1,915 Review: 67
f \ Fate: 670 Mixture: 15
> . . Survey: 379 Other: 151
= Review literature for - = - Bacteria 280 e
S ST For Review (Full Text Screening)
2 applicability to : ,
20 n= 565 references No PFAS in reference:
‘a‘ g ECOTOX ) n = 85 references
4 ) Did not meet acceptability
: iteri \ :
b5 Extract data into Data Extracted from erfierd (excluded)
) n = 73 references
% ECOTOX Acceptable Papers
= Knowledgebase n = 462 references: 13,496 total records Awaiting Review and
\_ -/ Data Extraction

n = ~30 references
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654 Publications, 112 PFAS
with Ecological Toxicity Data

Box size represents # references that include relevant and acceptable ecological toxicity data
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Sub-classes of PFASs

Perfluoroalkyl
carboxylic acids
(PFCAs)

‘Family tree’
of PFASSs

Perfluoroalkane
sulfonic acids (PFSAs)

Perfluoroalkyl

. phosphgqic agd
phosphinic acids
(PFPAs and PFPiAs)

Perfluoroalkyl
acids (PFAAs)

PEASs Per- and poly-

fluoroether carboxylic
acids (PFECAs)

Per- and poly-
fluoroether sulfonic
acids (PFESAs)

PASF-based
substances

PFAA precursors
Fluorotelomer-based

substances

N

Fluoropolymers (FPs)
Other PFASs

|

Perfluoropolyethers (PFPEs)

OECD 2018 ENV/IM/MONO(2018)7
Wang et al. 2017 Environ. Sci. Technol. 51:2508-2518

Literature Search Terms

322 chemical names with
associated CASRNs

General PFAS search

terms (e.g., Dodecafluoro,
Fluorotelomer, Nonafluoro,
Pentafluoropropanoic,
Perfluorobutanesulfon,
Perfluoroheptanoate,
Perfluorohexanoate, Perfluoropentyl)



Sub-classes of PFASs

Perfluoroalkyl
carboxylic acids
(PFCAys)

‘Family tree’
of PFASSs

Perfluoroalkane
sulfonic acids (PFSAs)

Perfluoroalkyl
Perfluoroalkyl __o Phosphonic and
acids (PFAAs) phosphinic acids

(PFPAs and PFPiAs)

PFAS
> Per- and poly-

fluoroether carboxylic
acids (PFECAs)

Per- and poly-
fluoroether sulfonic
acids (PFESAs)

PASF-based
substances

PFAA precursors
Fluorotelomer-based

substances

N

Fluoropolymers (FPs)
Other PFASs

|

OECD 2018 ENV/IM/MONO(2018)7
Wang et al. 2017 Environ. Sci. Technol. 51:2508-2518

Perfluoropolyethers (PFPEs)

Literature Search Terms

e 322 chemical names with
associated CASRNs

* General PFAS search

terms (e.g., Dodecafluoro,
Fluorotelomer, Nonafluoro,
Pentafluoropropanoic,
Perfluorobutanesulfon,
Perfluoroheptanoate,
Perfluorohexanoate, Perfluoropentyl)

32



¢ F amily tree ? Sub-classes of PFASs Examples, with CASRN # Refs
Perfluoroalkyl PFOA (335-67-1) — 128
Of PFASS carboxylic acids -—{ PFNA (375-95-1) — 34

(PFCAs) PFODA (16517-11-6) ———— 1
Perf] - K-PFOS (2795-39-3) ———— 141
erfluoroalkane <
PFHxS (108427-53-8 — 5
sulfonic acids (PFSAs) x5 )
NH4-PFDS (67906-42-7) ——— 1
Perfluoroalkyl
Perfluoroalkyl phosphonic and
. —e .. . &—0 (C8-PFPA (40143-78-0) ——— 1
acids (PFAAs) phosphinic acids ( :
(PFPAs and PFPiAs)
PFAS
> Per- and poly-
fluoroether carboxylic ®—* EC236-236-8 (13252-13-6) —— 3
acids (PFECAys)
Per- and poly-
fluoroether sulfonic ®——® F-53B (73606-19-6) — 11
acids (PFESAs)
PASF-based < Sulfluramid (4151-50-2) 41
substances FC807 (30381-98-7) — 2
PFAA precursors - | based 10:2 FTCA (53826-13-4) ——— 5
uorotelomer-base { 42 FTOH (2043-472) —— 3
substances
6:2 FTI (2043-57-4) — 1

Fluoropolymers (FPs)
Other PFASs

|

Perfluoropolyethers (PFPEs)

OECD 2018 ENV/JIM/MONO(2018)7
Wang et al. 2017 Environ. Sci. Technol. 51:2508-2518
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PFAS References in ECOTOX Knowledgebase
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Cumulative percent of records

PFAS Data for 440 Biological Species
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Crustaceans
Molluscs
Worms

Insects/Spiders
Other Invertebrates

i @; % s Flowers, Trees, Shrubs, Ferns
| et s Fungi
§’agnp grlef subca_plsaé\ rrgec % s1 records Other

senia e an—

Mammals
Fish
Amphibians

)
o
|

obi |oc¥grls rarus n = 247 records
attus norvegicus n = 257 records
Myriophyllum Spicatum n = 258 records
Gallus gallus ssp. domesticus n = 263 records
Myriophyllum sibiricum n = 268 records
Oncorhynchus mykiss n = 270 records
Gallus sp. n = 279 records
Invertebrates n = 279 records
Dugesia japonica n = 337 records

8Ory7_|as melastigma n = 366 records

® Midge (Chironomus riparius): 464 records
® Waterflea (Daphnia magna): 720 records
o Atlantic Salmon (Salmo salar): 800 records

* Zebrafish (Danio rerio): 3,264 records
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0 50 100 150 200 250 300 350 400
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Diversity 1in Types of Effects

PFAS records for Fish
Effect # Records
., Genetics 2,660
= § Biochemistry 302
:: 8 Enzyme(s) 305
o E Hormone(s) 268
Cell(s) 70
- § Histology 58
& § Accumulation 294
o % Immunological 3
&  Physiology 154
Injury 26
@ Intoxication 4
2 Development 98
&  Growth 364
@ Morphology 402
€ Behavior 266
-E Avoidance 19
g_n Feeding behavior 4
Reproduction 120
Mortality 545
5 g
R I
—g- % Population 7
-
ki .
s Multiple 70
Total 6,539

Reproduction

Fecundity

Fertility

Fertilization

Gamete production
Hatch

Mean spawns per female
Motility

Number spawning
Pregnant, Paris or Gravid
Progeny counts/numbers
Spawning frequency
Sperm cell counts

Time to spawn

Velocity

Viability
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Ongoing Literature Search,
Review, Data Extraction

Updated list of >300 unique F X
CASRNSs and associated

chemical names

Conduct literature searches

\ J
f . . h Quarterly data releases to ECOTOX
Identify and acquire o
ially applicable studi bi=Veaa.ty fgdegn
potentially applicable studies - 1 oma g R s A
£ n-"an ] i
\ b IR E R "yt
e \ B 01 W ] I n [ BB & _ B
. . g ] ; ] " ] A
Review literature for S oom oo oeom i fsaaan
g " v
applicability to ECOTOX £ . 0" 2 : .
\ J § . e &
r w E 0.0001 L ]
Extract data and encode into %
ECOTOX Knowledgebase - . .
%p“‘ P ‘i Rty 0@\0 0‘}& @1}\@5 o e o
Effect Group
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Data Inventory =2 Summary/Synthesis

440 Biological Species
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- ragmies australls o erna 5
g2 Mg ues o Daphnia magna i,
R E
5 :
3 .. 3 Salmo salar veauELs 2
== Chironomus riparus

Dugesia japonica
Oncorhynchus mykiss
Gallus gallus ssp. domesticus
Pseudokirchneriella su::amtata

Lobesia botran;

Anas platy

Trichagramma pretios

Leptinatarsa dece

112 PFAS

Ag

Y

Measurements of 1,126 Effects
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on index Stage
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Superoxide dismutase (SOD) enzyme activi

Peroxisome prolferator:
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Data Inventory =2 Summary/Synthesis

440 Biological Species 112 PFAS Measurements of 1,126 Effects
FHHHHE
~ Abundance
Toxicant Cellular Responses Tissue/Organ Responses Organism Responses
PFOS Mortality
(1763-23-1) Length & Weight |, or 1 or A
K-PFOS Behavior (swimming, distance
(2795-39-3) moved) A

Abnormal development

Sperm cell counts |,
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Data Inventory =2 Summary/Synthesis

440 Biological Species 112 PFAS Measurements of 1,126 Effects
Sk
~ Abundance
Toxicant Cellular Responses Tissue/Organ Responses Organism Responses
PFOS TA&T3 | Heart rate A Mortality T
(1763-23-1) Estrogen and 17-B Estradiol A Swim bladder inflation A Length & Weight {, or > or A
K-PFOS Vitellogenin A Organ:Body weight A Behavior (swimming, distance
(2795-39-3) Acetylcholinesterase A Vacuolization (Liver) A moved) A

Cholesterol & Lipids A

A in expression of:
PPAR-mediated genes (multiple)
Thyroid-relevant genes
(multiple)

Accumulation: Residue,
Uptake T

Abnormal development

Sperm cell counts |,
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Identify Potential Toxicity Pathways

Ontology-based semantic analysis
- Bridge the gap between the molecular/non-molecular phenotypes
- Lead to a better understanding of the underlying MOAs

- Allow comparisons across chemicals, both within and across species

o
= [
)

. ECOTOX ¢
|:> PFOS: &z

Data - decreased thyroid cell

| extraction  31¢2
- Decreased T4

- Altered expression of

7 thyroid-related genes Assemble Chemical-Species Compare to

in larval zebrafish Phenotypic Profiles Phenotypic Profiles
PFOS on zebrafish - A
Ref#178023 = Genes SZFIN

Annotate and PFOS on zebrafish -
convert to Ref#175649 =>
Ontology PFOS on zebrafish - Pathways

PFOS on zebrafish - .
Ref#175685 '=> Diseases

Wang et al. 2019 Toxicology 412:89-100



Identify Potential Toxicity Pathways

 40% of the effect measurements are
biochemical or genetic effects

Zebrafish (Danio rerio) PFAS references include:

— 252 genes measured for changes in expression

— 49 biochemical measurements (e.g., proteins, enzymes, hormones)

Map to Entrez
GenelD

73 Zebrafish Pathways Investigated

Carbohydrate metabolism (3): Glycolysis/Gluconeogensis; Starch and
sucrose metabolism

Identify

Lipid metabolism (5): Fatty acid elongation and degradation; Steroid
hormone biosynthesis

Energy metabolism (1): Oxidative phosphorylation

Immune system (7): Toll-like receptor signaling pathway; NOD-like
receptor signaling pathway

Endocrine system (6): PPAR signaling pathway; Insulin signaling
pathway; Progesterone-mediated oocyte maturation

Circulatory system (2): Adrenergic signaling in cardiomyocytes;
Vascular smooth muscle contraction

Endocrine and metabolic disease (1): AGE-RAGE signaling pathway
in diabetic complications



Identify Potential Toxicity Pathways

 40% of the effect measurements are
biochemical or genetic effects

Zebrafish (Danio rerio) PFAS references include:
— 252 genes measured for changes in expression

— 49 biochemical measurements (e.g., proteins, enzymes, hormones)

73 Zebrafish Pathways Investigated

Carbohydrate metabolism (3): Glycolysis/Gluconeogensis; Starch and
sucrose metabolism

Map to Entrez
GenelD

Identify

Lipid metabolism (5): Fatty acid elongation and degradation; Steroid
hormone biosynthesis

Energy metabolism (1): Oxidative phosphorylation

Immune system (7): Toll-like receptor signaling pathway; NOD-like
receptor signaling pathway

Endocrine system (6): PPAR signaling pathway; Insulin signaling
Genes Wlth pathway; Progesterone-mediated oocyte maturation

. : Circulatory system (2): Adrenergic signaling in cardiomyocytes;
S18. Change 1n Vascular smooth muscle contraction
transcrlptlon Endocrine and metabolic disease (1): AGE-RAGE signaling pathway
in diabetic complications



<EPA Summary

* Extent and distribution of literature of ecological toxicity of PFAS
- Curated toxicity data for multiple applications
- Identification of data gaps

e Literature identified for other areas of PFAS research

* Ontology-based semantic analysis could advance synthesis
and interpretation

* Limitations:
- Mixtures currently not included
- Observational and (most) field data not represented here

- Limited gene and pathway information for many ecological species
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Thank you!

Questions?

Jennifer Olker, Postdoctoral Researcher
olker.jennifer@epa.gov

Colleen Elonen, Jennifer Olker & Dale Hoff

US EPA Office of Research and Development
Center for Computational Toxicology and Exposure

Great Lakes Toxicology and Ecology Division
Duluth, MN

http://ctpub.epa.gov/ecotox

ECOTOX Support: 218-529-5225 ecotox.support@epa.gov
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Terms for Literature Search

PFAS list internal to ECOTOX 69
EPA Cross-Agency List — Chem Dashboard 199
ToxCast Set 1 List of 75 Test Samples — Chem Dashboard 74

April — Nov 2018
* 254 chemical names with associated CASRNs (if applicable)

* (@General PFAS search terms (e.g., Dodecafluoro, Fluorotelomer,
Nonafluoro, Pentafluoropropanoic, Perfluorobutanesulfon, Perfluoroheptanoate,
Perfluorohexanoate, Perfluoropentyl)
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Terms for Literature Search

PFAS list internal to ECOTOX 69
EPA Cross-Agency List — Chem Dashboard 199
ToxCast Set 1 List of 75 Test Samples — Chem Dashboard 74
Additional chemicals found in literature from 15t search 7

EPA Research List — Chem Dashboard 165
ToxCast Set 2 List of 75 Test Samples — Chem Dashboard 75

April — Nov 2018
* 254 chemical names with associated CASRNs (if applicable)

* (@General PFAS search terms (e.g., Dodecafluoro, Fluorotelomer,
Nonafluoro, Pentafluoropropanoic, Perfluorobutanesulfon, Perfluoroheptanoate,
Perfluorohexanoate, Perfluoropentyl)

July — August 2019
* 322 chemical names with associated CASRNs (if applicable)
* General PFAS search terms
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Terms for Literature Search

PFAS list internal to ECOTOX 69
EPA Cross-Agency List — Chem Dashboard 199
ToxCast Set 1 List of 75 Test Samples — Chem Dashboard 74
Additional chemicals found in literature from 15t search 7
EPA Research List — Chem Dashboard 165
ToxCast Set 2 List of 75 Test Samples — Chem Dashboard 75
ToxCast Replacement Test Samples — Chem Dashboard 36 26

April — Nov 2018
* 254 chemical names with associated CASRNs (if applicable)
* General PFAS search terms

July — August 2019
* 322 chemical names with associated CASRNs (if applicable)
* General PFAS search terms

October 2019
* 23 chemical names with associated CASRNSs (if applicable)
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On-going Literature Searches for PFAS

Already in ECOTOX

2018-2019 Efforts

185 PFAS refs

Lit search for

Lit search for Lit search for 23

y >250 PEAS >300 PFAS ‘replacement’
MarCh 2018 \/Aprll—NOV ‘/JUIV/AUg PFAS
and before v June 2019 2019 v'Oct 2019

247 PFAS refs

\ 4

added to ECOTOX

Future
Lit search for Literature searches:
>300 PFAS comprehensive or selective
Dec 2019 March 2020 June 2020 Sept 2020 ? ?

Update from Update from
—> July/Aug 2019 -+ Oct 2019

search search

t' @ @

Update from
June 2020 search
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Criteria for inclusion in ECOTOX

Recently developed PECO statement for ECOTOX Requirements/Inclusionary Criteria from ECOTOX SOP

P Animal: Aquatic and terrestrial species (live, whole organism) of any e Ecologically-relevant species
(Population) lifestage (including preconception, in utero, lactation, peripubertal, e Live, whole organisms
and adult stages). Include wild mammals (e.g. Peromyscus sp.), e Organism taxonomic information verifiable against standard
insects, spiders, amphibians, birds, crustaceans, fish, molluscs, taxonomic sources
reptiles, worms and invertebrates. Bacteria and viruses are not e Priority species are wild (test results for terrestrial domestic
included. and laboratory species are used to fill data gaps when
Plants: Aquatic and terrestrial species (live), all plants including needed)
algal, moss, lichen and fungi species o In vitro studies (with viable cells or tissue) flagged for
possible inclusion as requested by Programs
o NOT: humans, monkeys, bacteria, viruses, yeast
E Relevant forms: o Verifiable Chemical Abstract Services (CAS) number
(Exposure) Chemical of Concern, name and CASRN (plus synonyms, o Single chemical exposure
tradenames); when requested: Metabolites, degradants, parent e Relevant to environmental exposure
compound and related chemicals e Report exposure concentration, dose or application rate
Animal: Any exposure to relevant forms of the chemical of concern ~ ® Report duration of exposure
including via water, injection, diet, and dermal, with reported * Sediment studies must have a water concentration
concentration and duration. Inhalation studies are excluded unless reported to be included
this is the primary route of environmental exposure (e.g., for * NOT: Air pollution studies related to CO2 and ozone
volatile compounds).
Plants: Exposure to relevant forms of the chemical of concern via
water or soil, with reported concentration and duration.
* Studies involving exposures to mixtures will be included only if they include
exposure to a relevant form for the chemical alone.
* Chemical exposures for aquatic organisms where only sediment concentrations
are reported from field studies are excluded (unless porewater concentration
measured); laboratory-based sediment studies are retained
C A concurrent control group exposed to vehicle-only treatment e Must have a control treatment
(Comparison/ and/or untreated control (control could be a baseline
Control) measurement).
(o] All biological effects (including bioaccumulation from laboratory e Biological effect measured
(Outcome) studies with concurrently measured water and tissue e Effect concurrent with associated chemical exposure
concentrations). e Adverse effects are priority (beneficial, nutritional effects
are lower priority)
Publication/ e Primary source of the data
Data Format e Study must be a full article in English
e NOT: Reviews or abstract only




wEPA \ ECOTOX by the numbers

March 2019 — February 2020 (Google Analytics):
17,800 page views per month
8,400 unique page views per month
® Pageviews ® cfpub.epa.gov/ecotox/search.cim @ cfpub.epa.gov/ecotox/indexhiml @ cfpub.epa.gov/ecotox/explore.cfm cfpub.epa.gov/ecotox/help.cfm
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Curated ecological data from ~50,000 papers, with >11,000 chemicals and >13,000 species
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