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What is the ECOTOX Knowledgebase?

Recent Updates for Requested Chemicals — 4 examples

The ECOTOXicology Knowledgebase is a comprehensive, ECOTOX was developed to meet the need for: As of September 2019, ECOTOX has Per- and Polyfluoroalkyl Substances (PFAS) Ziram
publicly available, curated database that provides 1) an authoritative source of toxicological data for regulators, and curated ecological data for: Requested by Office of Research and Development Requested by OCSPP’s Office of Pesticide Programs
envir:onmental to.xic.ity data fro.m single chemic.al f_’xposure 2) an efficient .way for the regulated comm.utmi_ty and researchers to 11,756 chemicals Literature search for >300 PFAS Literature search for CASRN: 137-30-4
studies on aquatic life, terrestrial plants and wildlife. document literature searches and acquisition of data used for 12,906 species title/abstract and full-text review, inclusionary criteria applied, data extraction from title/abstract and full-text review, inclusionary criteria applied, and data extraction completed in 2019
- : : . risk assessments, risk management and research. 49,153 references 17 set completed June 2015, with on-going quarterly updates 1,211 total data records (786 terrestrial, 425 a i
’ , , , guatic) from 102 references
ECOTOX originated |n. the early 1980s and is maintained _ o 952 634 test It 13,208 total data records from 437 references for 264 species ) , ) .
by U.S. EPA ORD, available at: www.epa.gov/ecotox Annually, comprehensive search and data extraction is done for /034 LeStTesults . _ - Data for 75 Terrestrial Species Data for 41 Aquatic Species
35-50 chemicals to meet the needs of EPA ORD and Program Offices.  Each quarter ~7,500 new records added. 96 PFAS with ecological toxicity data from 15 Classes from 12 Classes
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ECOTOX Pipeline: Systematic Review/Data Curation

Comprehensive search and review of , , Criteria for inclusion in ECOTOX
o Streamlines the cost for literature searches and

toxicity data in open and grey literature , T , . : o , ] %
. data curation within the Agency and prowdes all Table:~ 1. Crlterlia for |nclu5|or1 in ECOTOX, with recently-developed PECO statement and %%
(e.g., government documents), with e tion i blic f t for States. Trib requirements in well-established ECOTOX SOPs.
. INTormation In publiC TOrmat 1or States, Iripes : : —
transparent standard operating nformation in public form Tribes -
. NnAaustr an nternationa overnmenta opulation an ie.s age (including preconception, in u'ero actation e Live, whole organisms 8:2 FTCA 73A o iR PFH 13
procedures that meet reqUIrementS for ey y’ g (Population) pe\r/i:)rjbgrtgal,(andl adduﬁ ’s)tages). Ir’:zlud'e wiI; mz;rlnmtalts(e.’g. . grg;ni:mltaxognomic information verifiable against standard . . . Maa-
systematic review protocols entltles. Peromyscus sp.), insects, spiders, amphibians, birds, crustaceans, taxonomic sources Flgure 2. Box p|Ot of 96 PFAS in ECOTOX (by unique CASRN), with box size representlng i 3 Distributi £ dat ds in ECOTOX for Zi by S . G
. fish, molluscs, reptiles, worms and invertebrates. Bacteria and e Priority species are wild (test results for terrestrial domestic and . . . . igure o. bistripution or data recoras in or Ziram Dy Species Group
; Virtses are nat include Aboratory soecies are used to fill data gans when neede number of references that include relevant and acceptable ecological toxicity data.
o Continuous uPdate of protocols and annual e, Aquaﬂz an; iristrialspedes (ive), all plants including* Nor I:urr:/anps, monkeys, b:ctte:ig,dvi:usgesf’yeazt e P 8 Y and general type of Effect, for [A] Terrestrial species and [B] Aquatic species.
Data curated for >200 fields of information evaluation of most applicable sources to ensure algal, moss,lchen and fungi species " nviro studles (with viable cellsor tssue) flagge for possile Uranium Decabromodiphenyl ether (DCBE)
(see Table 2) as reported by authors. inclusion of relevant publications (Exposure)  Chemicalof Concern, name and CASRN plussynonyms, " Singlechemicatomposure T T , aniu €cabromodipneny? EtNer | |
e B e sppication e Requested by Office of Land and Emergency Management Requested by Risk Assessment Division in OCSPP’s OPPT
Animal: Any exposure to relevant forms of the chemical of * Rep.ort duratio.n of exposure . L' H H H .
. . . . ST Animal Ay expOsure o relevant forms of the shemicalof « Sediment studies musthave 3 water concentration reported to iterature search for 13 CASRNs (e.g., Uranium, Uranium nitrate, Uranyl : -19-
therature searCh and StUdv SEIECtIon flow dlagram WIth ECOTOX plpellne reported colngenfration atnd'dujrattion'I:h:'lati:ndstudi;s ar:eh Beincluced i ( g ’ ’ . ’ y . therature SearCh for CASRN. 1163 19 5 (BDE209) .
excluded unless this s the primary route of environmental * NOT: Air pollution studies related to CO2 and ozone sulfate, Uranyl nitrate, Schoepite) title/abstract and full-text review, inclusionary criteria applied, data extraction completed in 2019
exposure (e.g., for volatile compounds). . . . . . . . . . .
( . \ h . . . Plants: Exposure to relevant forms of the chemical of concern via title/abstract and full-text review, inclusionary criteria applied, and data extraction com'pletEd in 2019 651 tOtal data reco rdS from 43 FEfe rences fOf' 31 SpeC|eS
Chemical Chemical-based Search Terms: Chemical name and CASRN, synonyms, tradenames, and other water or soil, with reported concentration and duration. 4955 total data records from 195 references for 144 species
verification and relevant forms such as rr.le.tabolltes, degradates, parent compound, anq rglated chemlcalslo.f Interest o relovant fom o e chemial sl e ey et xpesre Terrestrial data for multiple uranium compounds, with a range of effects Aquatic data demonstrate the diversity in types of effects
development Of (When requested). Identlfled from mUltlple SOUrCES, InCIUdlng but nOt Ilmlted tO STN, PeStICIde *chemi[;:il exp:_)s::;esfzraquaticolrg;n[iis;nslwhereonlvsedimentconc_entrationsaLe) o 67314141 Schoepite (UO3.H20)
reported from field studies are excluded (unless porewater concentration measured); . L L] L] . ranium __—+Biochemistry (17)
Action Network (PAN), EPA’s Pesticide Fate Database (PFATE), EPA’s Chemistry Dashboard. aboratry s sediment stuies are retained. Figure 4. Data for 2 o = 1344575 Uranium aioxice A
g sea rch terms C A concurrent control group exposed to vehicle-only treatment e Must have a control treatment : ds i 2 . T ! e Granm nitrate 0 6 6 © ® & © LOEC  mme
= k ) (Comparison/  and/or untreated control (control could be a baseline uranium compounds in B . . 541093 Uranyl acetate ® o ° . NOEC
.'é Control) measurement). Terrestrial Organisms 5 3 i 3 . 10102064 Uranyl nitrate - : P— - uE-ZERO
O 0 All biological effects (including bioaccumulation from lab « Biological effec ured = . e £ e %% | Moty o%
Y= f \ . . . . . . (Outcome) studiZsov%i(t:E ciniut:re:tcly megsu;iicf/v;]erztnzntisr;n; ahoretory . Ef?egtg ccjnceurere;;n vsiat; ;:sociated chemical exposure by eXpOSUI"e = 100 - - - M ; 2 ° ° o
= Literature Search: Use chemical-specific search terms to query multiple literature search engines concentrations). « Adverse effects are priority (beneficial, nutritional effects are concentration and type S ¢ . E 1 omg e . / anlo et
(D) C o . . . . . . . - __ lower priority) 3 ¢ 8 o © . Frenn
onduct Citations from: ProQuest/CSA  Science Direct ToxNet Dissertation Abstracts Agricola Current Contents (WoS) Already in Unify Publication/ e Pri urce of the d 0@ ' g ]
2 Tt n= - Data:?:r::l:t . S:un;y?xZZt l';ceeaofutll zrti?:tlz in English of EffeCt' data for 9 g - ot s L.ZT I . g’;’s’l’é';‘f(s;’;’siz organism) o
* NOT: Reviews or abstract Only CASRNS 7 plOttab|e ° 1 [ ] g : zg'gg:rglr'fwth(length, weight) \ vi
*Internal USEPA ECOTOX database ’ . g * ‘ =
searches \ (all endpoints —— - ; g . — \ - -
- . . included). f‘@ & <o éf’“a& V@é}n Q«"’"@ dep“‘@m o @a@@ Q_pf& & ¢u°°°@ & Qﬁ@ § ° ¢ ﬁg’gg:r;?voroxine (14) 'I\"‘”g"“’ e
\ j citations downloaded » Initial removal of duplicates Data extraction flEldS in ECOTOX N ¢ N & ¢ 8 e \ v "“'“‘“’% s
( |dent|fy and \ Not applicable (excluded): n= references Table 2. TypeS Of; d?:lta E){(:trla(;:tEd f(;om eaCII'l ref?rhenceE(clfoa;_Fg))il(f:al:l)(lje and refportEd),dWIth algaeﬁ trees/shrubs am;:hhil:}ian*_:;|| crustace; reptile;. birds;- fis.h:-,:l insectfspide; mammals{.II molluslsﬁ otherinuerri. wormsé -\. féi'zfe.fﬁfﬁﬁyﬂa"g'fha :
%0 acquire v Chem Methods: refs No Toxicant: refs Zizelﬁgtrlt;:);aurzilinsata €105, and examples ot how lelds can inform study Table 3. Number i i g ‘; g 2 g ; g ‘; i g ’ © Duraﬁ::: (days) " o
c Title and Abstract Screening Human Health: refs Duplicate: refs . of references by
()} i > it: iew: 2 5 1 0 o o 9 1 0 0 3 1 . . . . . .
e pOtentIa”y n= rEferences E:L: Hlt.Tferfs E;Y(Itiv:é;— rf;s»‘s Category Data Fields (not all inclusive) Select study evaluation questions with relevant ECOTOX field(s) CASRN for eaCh 3 3 0 E 0 0 1 2 0 1 0 o Flgure 5 BDE209 data for [A] Aquatlc SpeC|eS by exposure Conc_ent_ratlon and duratlon Of .
(% appllcable ZZ::\;:ZI;'— rer]:fs Other: ___ refs Chemical Chemical Name, CASRN, Grade, Purity, Formulation, Carrier Is test substance identified? Required for inclusion in ECOTOX inclusion SpECies grOUpS. g 3 g i g E ; E g E E g expos.ure, Wlth a“ endpomts mcluded, and [B] EffeCtS .observed I_n fISh speC|es from 18 StUdleS
k StUdieS ) T Test Specific: Analysis, Application Type and Rate/Frequency, Is the purity of test substance reported? Chemical Purity 0 2 0 0 0 0 0 0 0 0 0 0 ShOWIﬂg types Of effeCts and effeCt measurementsr Wlth respectlve number Of data records
Number of Doses, Elzfsn)c%?:cf:;:::;'; I}/gi {8, active | Were chemical concentrations verified? Chemical Analysis (e.g., nominal 1 1 0 0 o] o o z 0 0 1 Z for endpoints with LOEC or NR (no effect data excluded).
. NI ~\ Chemical(s) of concern not in reference: e e e el VR R GO )
= eview literature For Review (Full Text Screening) n= references speci entif - o g - tes (Scientii |
— R pecies Scientific and Common Name, Taxonomy, Lifestage, Age, Is the species given? Verifiable species (Scientific Name, etc.) required ~ [
3 || forapplicability ||n=__references Advances for ECOTOX: Recent and Upcoming
(o1] SE— . - 1: . - Are the organisms well described? Organism Source, Lifestage, Age,
= to ECOTOX \ Did not meet acceptability criteria (excluded): Gender, Initial and Final Weight
(NN]
n=___ references Test Test Method, Media Type, Test Location, Exposure and Study  Are appropriate controls performed? A control is required for inclusion * Increased variety of toxicological effects and endpoints curated, including biochemistry, enzymes, hormones, and genetics effect measures
\ Conditions Duration, Control, Experimental Design, Physical and in ECOTOX, type described in Control . . ..
= Extract data and ) | Data Extracted from Acceptable Papers Awaiting Review and Data Extraction St Sl s PRTeass s guideline method (e.g, OECD) used? Test Method * Risk assessor default output focusing on critical data requested
B encode into n=___references with __total records Applicable; not yet reviewed due to funding, Sdbstance and organism? Teot Meinod, Media Tvoe, TesLocaton,  Updated user interface with improved functionality to the EXPLORE feature, and new interactive tools for data exploration and visualization
= . .. .. Experimental Design, Physical and Chemical Soil and Water Parameters . . . . . . . .
S ECOTOX Aquatic: __ references with records priorities, timing, etc. (e.8., pH, Temperature, Dissolved Oxygen) * Integration of EPA’s Toxic Substances Control Act (TSCA) systematic review protocols into ECOTOX, including expanded literature searches,
- Kn OW|€dge base Terrestrial: . references with records n=__ refe rences Test Results Effec.t.(observation of a response): ggneral effe.cF groups and Are the reported effe-cts-’z)and endpoints appropriate for the purpose, test I'n VitrO data’ H E RO refe rence I DS, a nd Stud eva I uation rotocols
\ ) — specific effect measurements, Endpoint (quantification of an substance and organism? Effect Measurement, Endpoint
Comsaial Sficance and Lovl Observed urston . 15the respons/effect statisical significant? Statistcl Signficance, « Mapping of ECOTOX terms to Open Biological and Biomedical Ontology (OBO) class identifiers for advanced query capabilities and interoperability
H H H H H H 1 (exposure Duration when result observed), Bioconcentration . ere . . . o1 . .
Figure 1. Literature search and study selection flow diagram, with general steps on left from PRISMA {(grey) and ECOTOX pipeline (6CF or BAF) with it « Enhanced interoperability across tools and databases, including CompTox Chemistry Dashboard, AOPWiki, SegAPASS, and environmental

(blue). Criteria for inclusion are listed in Table 1.

contaminant databases
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For further information on the ECOTOX Knowledgebase, contact ECOTOX Support: ecotox.support@epa.gov




	Slide Number 1

