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The EURION Cluster EURION

European Cluster to
Improve Identification
of Endocrine Disruptors

EU Horizon 2020 Topic-SCl-BHC-27-2018

New testing and screening methods to identify endocrine disrupting chemicals

The largest funding of research on endocrine disrupters in EU
50 mill € ~ 6.5 bill ¥. Period 2019-2023.

Eight projects forming The EURION Cluster

Acronym: Star constellation Orion
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Definition of an endocrine disruptor (ED)

An endocrine disruptor is an exogenous substance or
mixture that alters function(s) of the endocrine system
and consequently causes adverse health effects in an
intact organism, or its progeny, or (sub) populations.

* (WHO/ICPS 2002)
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Hormones — the endocrine system EURION

Eu ope c
wn m
e Disro

Endocrine
SYStem § _ Hypothalamus
Pituitary gland
Pineal gland —
N Thyroid and

parathyroid
glands

Thymus J \
“-5\-— Adrenal

Ovary
glands

(in female) \“
J&L Placenta

Testicle — (durin
pregnancy’

(in male)

© Designua / Shutterstock.com

@EurionCluster www.eurion-cluster.eu

LEAAEHRA. CORILEVRIZDVNT, ASBMRIZCOVWTIEEELEELR
WETHA., RILELEVLSIDARAS w$l&uf@¥%l§%&%®f%éa
WS Z&ET, TNZEBIELEEMORDBRZERICRLTWET, BLH S
BARGEEOADSDBRVHY FITH., SEORDELRYFITOIEFRRRERERKBE
MHEREBCEAOLIEBREWVWSI ZETHREEZLEFITMN, 2. RELTIEIFEIC
BHTHYFELT, RAGHEERAIADBROBICHEEELTLT, £07=
DIZT—F OFTMAEEICERIZHE->TWNSEDTIT,



* ot
*
*
*
* % ropean Cluster to
rove ldentification
Endocrine Disruptors

u
i - ntific
of Di

ED mechanisms of action and effects

Hormone receptor | | Female and male sexual development
Transport proteins | | Female and male Reproduction
Hormone synthesis | | Developmental neurotoxicity
Hormone turnover | | Metabolic disruption
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EURION Cluster EUR}ON

Approximately 75 million substances were added
to CAS REGISTRY® over the past 10 years

00 000 000,
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100 millionth substance

A CAS Registry Number
B0 000000 1 1786400-23-4

L 03 million organic and inorganic substances,
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Signs on problems with sexual ;*EURIO
development observed since 1970’ies HH e
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e Humans and wildlife

@EurionCluster www.eurion-cluster.eu

BEDELBTNEGSGE0DON, RDBRONMNEDEZELZONE NS &
TYH. 1970FERD R RGREICE T HREN. FHITHREECSEWNTERT
LHEAEYTILEOONSLSITGYF LT



Testicular cancer/100.000 :*EURION
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Signs on problems with sexual EURION
development observed since 1970 ies T bk

Egg shell thinning in birds of prey — DDT/DDE
Feminized/hermaphroditic fish — Alkyl phenols - estrogenic chemicals
Imposex in snails — TBT

Decline in alligator populations — DDT/dicofol
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Increasing evidence that chemicals caused EURION
endocrine disruption in humans and

wildlife.

Challenges:

* No available test methods to discover ED effects
* New chemicals were not tested for endocrine disrupting properties
* 100 000+ existing chemical compounds have not been tested!

* Development of test guidelines for testing of new and existing chemicals needed
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Development of test systems to detect EDC’s EURION
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* Major players on the market

OECD (The Test Guidelines Programme (TGP))
* EU, European EPAs

US EPA,

* Japan, Ministry of the environment

* Industry: BIAC, ECETOC

* NGO’s: CHEM trust, WWF @
CHEM'ITr"usr

BIAC

Ministry of the Environment
migy  Government of Japan
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OECD: Organization for Economic Cooperation and Development . E U R I o
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of Endocr sruptor:

* OECD members: 35 Industrial Countries ~ production of more than half of world
products and services.
* OECD coordinates development of test guidelines for testing of chemicals (TGP).

* Great advantages of unified testing strategy

* Some political interference challenges the cooperation as all countries have veto-
right

* Mutual Acceptance of Data (MAD) in the Assessment of Chemicals
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OFCD EURION

Eurcpean Cluster to
Improve Identification
of Endocrine Disruptors

OECD MEMBER
COUNTRIES

%v . . New Zealand
A - S : y :

Map not 1o Scale
Copynght 4 2010 www.mapsofwarid.com s "

These projects have received funding from the European Union’s Horizon 2020 research and innovation programme under

grant agreement No. 825161 (ATHENA), No. 825762 (EDCMEET), No. 825759 (ENDpoiNTs), No. 825753 (ERGO), No. 825100 3 AN
(FREIA), No. 52548 GOLIATH), No. 825745 (SCREENED), No, 825712 (OBERON). This output relects only the author's view @EurionCluster www.eurion-cluster.eu
and the European Union cannot be held responsible for any use that may be made of the information contained therein.
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Development of test systems to detect EDC’s EURION
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* Mutual Acceptance of Data (MAD) in the Assessment of
Chemicals

* Data generated in accordance with OECD Test Guidelines and
OECD principles of Good Laboratory Practice (GLP) shall be
accepted in other Member countries (or non member
economies) for purposes of assessment and other uses
relating to the protection of man and the environment”.
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Development of test systems to detect EDC’s EURION
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OECD have coordinated Test Guideline development since 1981

In 1996, an Advisory Group on Endocrine Disrupters Testing and
Assessment (EDTA) was set up at the OECD to develop new or
update existing OECD Test Guidelines to identify chemicals with
endocrine disrupting properties.

A Conceptual Framework for Testing and Assessment of
Endocrine Disrupters consisting of information measured at
different biological levels, ranging from biochemical, to organism
and population was developed.

© OECD March 2018
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Conceptual Framework for testing and assess endocrine disrupters

Mammalian and non-mammalian Toxicology

Level 1
Existing Data and Non-Test Information
Level 2
In vitro assays providing data about selected endocrine mechanism(s) / pathway(s)

Mammalian Toxicology Non-mammalian Toxicology

Level 3
In vivo assays providing data about selected endocrine mechanism(s) / pathwayis)
Level 4
In vivo assays providing data on adverse effects on endocrine relevant endpoints
Level 5
In vivo assays providing more comprehensive data on adverse effects on endocrine relevant endpoints over more extensive parts of the life cycle of the organism

© OECD March 2018
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Policy Bodies

Chemicals Committee, Environment Policy Committee,
OECD Council, Working Party on Chemicals, Pesticides and Biotechnology

Working Group of the National Coordinators of the
Test Guidelines Programme (WNT)

Report to Report to

Advisory Group on _ Validation Management Group on
Endocrine Disrupters Ecotoxicity Testing (VMG-eco)
Testing and
(EDTA AG) _ AnimalTesting (VMG-NA)

Discuss conceptual frameworks, countries’ Discuss technical issues (Test Guideline
] needs, opportunities for collaborations, development, interpretation of results and
o new and emerging topics validation) © OECD Mafch 2018
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OECD have coordinated Test Guideline development since 1981

In 1996, an Advisory Group on Endocrine Disrupters Testing and
Assessment (EDTA) was set up at the OECD to develop new or
update existing OECD Test Guidelines to identify chemicals with
endocrine disrupting properties.

A Conceptual Framework for Testing and Assessment of
Endocrine Disrupters consisting of information measured at
different biological levels, ranging from biochemical, to organism
and population was developed.

© OECD March 2018
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Development of test systems to detect EDC’s ‘EURION

Every year, new projects are proposed to develop state-of-the-art
scientific approaches reflecting the increasing understanding of
endocrine toxicology.

There is an ongoing need to develop new methodologies or update existing ones
to

Gaps in the TG program was identified at several OECD and EU workshops and the
EC made a call to close some of these gaps:

EU Horizon 2020 Topic-SC1-BHC-27-2018: New testing and screening methods to
identify endocrine disrupting chemicals

EURION was established 1/1-2019 based on 8 funded projects

© OECD March 2018
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Improve Identification
of Endocrine Disruptors

Projects
* Metabolic

disruption

Athena GOLIATH
SCREENED OBERON
ERGO EDCMET

* Female
reproductive
toxicity
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European Cluster to
Improve Identification
of Endocrine Disruptors

Approach
Development of down-stream markers of
p adverse outcomes that are currently
N%\ ‘ N overlooked

/‘” &
I Improve existing and/or develop new
test methods, including in vitro
assays, computational models

Development of testing strategies
based on Adverse Outcome Pathway
networks and read-across between
vertebrate classes
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Common activities

* Common kick-off, annual and final meetings

* Thematic workshops/training, in cooperation with JRC when
relevant, on issues such as AOPs, IATA, (pre)validation of tests,
data sharing, selection of chemicals, methodologies;

* 14 Cross-project working groups

* Common International Regulatory Advisory Panel

* Common dissemination activities to increase the impact.
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Partners and working groups N

of Endocrine Disruptors

+ 90 partners collaborating across EURION projects in

14 Working Groups.

Adverse outcome pathways (AOPs) WG
Animal studies: Aquatic organisms WG
Animal studies: Rodents WG

Chemicals WG

Data management WG

Dissemination and communication WG
Epidemiology WG

In silico WG

Integrated approaches to testing and assessment (IATA) WG
In vitro model studies WG

Omics WG

Regulatory affairs and policy (RAP) WG
Validation WG

Evidence-based WG (New!)

2020
9 (ENDPOINTS

e e @EurionCluster  www.eurion-cluster.eu
use that le of rein.

FEDITHYETHA, BEIOUED/S— FF—AZD14OWGTHETIIZHHE
LTVET. ZOEOMPFFESATOET ., RALLEABEOWGEHY ET,
2aZ7—2a OWGEWVWSDHEHYFET. HNEYDHEERASZEREND T
Ay FEIZCHY FET,
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3 projects address EURION

thyroid hormone system disruption

\rr‘p m
e Disro

SCREENED  Oathena  @ERGO

SCREENING FOR ENDOCRINE DISRUPTORS

A multistage model of thyroid Assays for the Breaking down the wall
gland function for screening identification of Thyroid between human health
endocrine-disrupting Hormone axis-disrupting and environmental
chemicals in a biologically chemicals: Elaborating testing of endocrine
sex-specific manner Novel Assessment disrupters: EndocRine
Coordinator Prof. Lorenzo strategies Guideline Optimisation
Moroni, Universiteit Coordinator Prof. Andreas Coordinator Assoc. Prof.
Maastricht, NE Kortenkamp, Brunel Henrik Holbech,
University London, UK University of Southern
Denmark, DK

@EurionCluster www.eurion-cluster.eu

T, FHCBYLVWERVET, cO8D2MTOYIY b, BHERK—HERE
A LFETH. FAOEMIFERGOTAD Y MIGE>TLWETDT, 1_175\#5L
IDBEZ ONGEVWEBNSH - GESICEa—TFT 4 R—F—IZEEY LFET,

320702 T, CHIZFRRBRILECRONEIZRYEATWNS T
Aoy MZiRYFET,

SCREENEDT Y A, CHITEMENIZHBFENLGTAETAD BN EMEER
D= FB5-O0BKBEECETIZERBETIVICE>TULET,

Fhhbathena7 O xH FTT, ChITFERIERILEVEON ELIEEYE
DEIEDI=HDRAEET, £f-. FHREOFTMHEBROBHBELLELEVLSEDD
F-oTWLWET,

ZLT. BAEASELTHWEITERGOTY A, TE FOEERICET HEBRER IR
BEMHBROBROERZITHT 5] EWSHTE2A MUABHYEITA, BE
WDT—ENLWNBNBEA) Y FEERTHEVNDI TELEMITHE>TNE
?‘O&WTIM\%GM\(EL PIZIXEE. A%, WMAESF. ERBCLERLENS
<& T9,
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Qathena ‘EURION
Novel in vivo endpoint for thyroid disruption S

Sites of Interference for Thyroid Disrupting Chemicals

Hypothalamus 2?>—

T4/T3 Excretion l TRH 1 Thyroid Hormone Regulation
6 Negative feedback loop
{ Bile Blood| | via TR, TSH, T3, T4
Pituitary
'§ 1 TSH

\

8 Hormone Transport to Brain
e.g. MCT8, OATP1C1

9 Brain Deicdinases

DIO2, DIO3
. T4+T3
e A%
oty % i) 1 i ot
5 Metabolism Thyroid (_,} by - odine 2 Thyroid Hormop€ Synthesis
in Liver L e.g. TPO, NIS/TSHR
e.g. UDPGT, l T4+T3 Placen ta Brain Cell
DIO1, DIO3 ]
‘ a!emal Hogbre 7 : tg}
[Blood) Srsic
T4
T3

/ ©.9. MCT8, DATP1CH, |
DIO2, DIO3
4 Peripheral /3/
Deiodinases 3’ Thyroid Distributing Proteins 10 Thyroid Hormone Signal
DIO1, DIOZ, DIO3 TBG, TTR, Albumin T4+T3 Transduction

e.g.TRa, TR

T4+T3

Gilbert, ME et al. 2020, Endocrinology 161, 1-17

@EurionCluster  www.eurion-cluster.eu

w#(ZathenalZ DWW TAHLBEEXELEVWERVWET, BRIEFRILEUACELIC
B9 %in vivoTDHLWI Y FARA > b TY, KIFFHE L BRIERILEVRETR
LTWE3DTY, FEICEHETHY. 2LDTA—FNYIDADZXLNW
HYFETH, ERXMICIEETHRMNSBFEY FT, COFRRFFEARILE K
HARILEY (TRH) DO T FILEE > THALGBREE > TEELKRILEY
NEHINTEFET, Y4 OFx> > (T4, Thyroxine) £33V IA—FKH/O=>

(T3. Triiodothyronine) 127 Y £¥, TIEERMIZIX ISR RIERILECZR
THRELTWARILEVELGYES, TOEEHE LTIET4LY £10F5E L& L
SOMTITHY £,

BARBBRELGIZBRBRILECRAH DT, TNENNEEDEICLIFELZ
tTEd., EENLBEALIBEODA VNG FEAINIBLFS5TTL. £,
F3—2+—+ (deiodinases) . i3 — FEEAHH>T. THNIET4NSTIANE
I IBERICHEVET, £, RERLHY. HADEZELHY ., NTEHER
A—FENREDEWVWLERTHY EFT, athenabMHFILMIZETWSDIEID
BBERDEHRTY, BRIBRILEVIIHOFEZEICEWTCERICEELEANASTT,
Li=A>T. SCCOXTELBRRBERILEVIZEEZE5Z 5{LEYMELE MZH
WTIEINDREICHE L5250V CENLIDRNIKRETELHRY XD,
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Novel in vivo endpoint for
thyroid disruption EURION

Misplaced neurons in white matter after gestational exposures to inhibitors of
thyroid hormone synthesis (propylthiouracil, amitrole, a pesticide)

Control Propylthiouracil, 2.5 mg/kg/d

@EurionCluster  www.eurion-cluster.eu

T, FHILLWI Y FRA Y ha)frﬁET%’-‘ro'CL\ia“o FIRIEARILEUONCED
IVRRADETTN, HEVEEWTWEDIESY FOKTT ., S5 DK
FRRBCEEINIBRIBERILEVEZFBLDSEZEEMIZIECELTVET,
TJOELFADIS I (PTU) Evu FORBRRBRICIEKEL=HTTA, KHLZE
ELTWET, av rA—ILORACELATHY., HEDLSICLWVHH DA
TH FE7 (heterotopia) EEDONTWVWSEDARLNET, DFEYRBREIZHIT
5-1—0OVOEBENEDL>TLT., PTUDENERICTES TEIDESHE
IEAEETNET, ChIF1D2DEHFELT. ThANELLIATEHEHFLLIVR
RAVPELTRRIBRILEVCRON ELAFEZIETREONEEDELBHDT
(FiELD, DR EIZBTEHELLTEZLONET,
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©athena EURI ON

High-throughput screening for
deiodinase inhibitors

3 o 3
1. DIO2 Assay @DlOZ -

LooX & Aot
q q o Y
Ta P +DTT LEREY o

D e 0"+ mmmmh s | Dowexsownz

Y .}"’h\' 37°C, 4h el N lon exchange
I pH6.8 2 Jodid- 3 resin
Quantifizierung

3. Readout
Sandell-Kolthoff-Reaction:
1.2C6%+2| — 1, +2Ce”

2. AsT+ l,—= AT+ 2|

CHARITE

wwwwwwww SITATSMEDIZIN BERLIN

inhibition

@EurionCluster  www.eurion-cluster.eu

Flze NMMAL—TY RV Y—Z2TDT7vEA4IRFSAhTLET, Ch
(B I — FEROREZITH-o T, T4ZTIITERT 2ELDOTIN, FEICEE
TY, FERBIZCZLDILEMEIZDODVWTSRIIR V)= T %N ITTULDEIT
NIELESHEWAREELABHEINOTT ., LEEA>T. NATRIL—T Y FDRY
==V RBEIKREEE(CLH-TEET, H LEKRMEHALREEZIZD
WTOHEBRENAONIE. FRNEFAROI—T 42— 2 —I2BD2HBEELETDOTH
ERONV=FEIHREEBRNET,

27



Breaking down the wall between human EURION

health and environmental testing of endocrine disrupters

\rr‘r
of Endocrr

The thyroid hormone system is highly conserved among || In ERGO, A cross-class Adverse Outcome Pathway network
vertebrate classes as mammals, fish and amphibians || will provide the scientifically plausible and evidence-
sharing homologous proteins and mechanisms: based foundation for the selection of thyroid sensitive
biomarkers and endpoints in lower vertebrate assays
predictive of human health outcomes

Hearing Kidney Cognitive Adenoma, Swim bladder Amphibian
Molecular conservation of TH action loss toxicity dysfunction carcinoma inflation in fish metamorphosis

Degradation
Cytoplasm iR

. ..
o e IRE

DIO2; DIOT;

_ e
& ERGO

sdfud gfrmmE opean Uni

ke e"'“" “575"5"‘”’ @ERGO_EU www.ergo-project.eu

* researc ane
"+ |NHSOUpIS ﬂ e Iythe Al o e
r any use that may be made of the i e formston coninad thera

IT. SNIFIANAELLLHH>TWAERGOZ7A Y FTHYELT. E FOREE
[CEAT 2HBRERLRBEAYICEAT IHBRERZRETLVSEOTIN, 207
Ao bELBETINENS E, BRIERILEVCREVWSDITHEETHLA
BETHLECRESINTWEANLTT, 20nNY, BBFE. RRGEA DXL, A
FAEMEFLDORBITEIS RESINTWVWA I ENALGKEREFLTWSDITTTA, =
DHXZRFT EHBALGLAMZRLTWET, AELHMEREWAELOL
BHETT, L FSUVRR—F—HhoBR, TLTHRI—FBEREFT, -,
RADER - ZEIZDODWTEHEFAY—It (ZE1k) BHBLF/ A4 EXZEEMN
HY. LARUVAIULAVMGEERHDEWNDIZET, BRALEEBIZERLNST
REZEToTVWET, fz2. REHES. HHAIVWEIEMFRERLGEELES LUV
ZET. THIZDOWTHERGOIZBWLWTHEEHIITo-TULET,

=B EIZY—ILELTHELSTWVWADIEXEMDHFEEEDH (class) [ZFT-
MBAOPRY FT—UTH->T. TNZEFES I ETREMBIET VO AR—X
DEBLELTINZRIZBERRIZCED T THNAMAT—H—, T2 FKKRA
VEREESCENTELDTIEAGLD, $FICAE, MAERICEVLWTEDLELC E
L1 D2DRALCESHEAZE I~0)1§_J§'\0)7'7 FhL, FRITESEDAHN
FEWSZETRTWSDITTY,

HMEN-EFOWTWADIERY FT—9 ZE2-4DTT, BIZIEHETEDOERE
[Z2DUV\T, ;hliﬁi*ﬁftﬂéé%@fﬁt)i? %L'Cf"*ﬁl’ii (SW|m

NHEIETHLER DO, 7JF 7@x&&#ﬁ @%T»tbfhﬁéhf
WE,



validated. Such endpoints, also predictive of
effects in other classes are under development

SN
Contro & ERGO
N’ EndiocRine Guideline Optimisatior

Europea
Improve

Thyroid-related endpoints in fish are not yet ***E*URION

of Endoc

Swimbladder inflation
Eye development

Pigmentation

e

Thyroid histopathology

Fin development

+ Thyroid hormone levels and gene expression in target systems

https://ergo-project.eu/media/ergo-project-video/

020
(El

L erane e e @ERGO_EU www.ergo-project.eu

contained therein.

RODBRED 1 DONHTETWEITN, HMEDLSIZ. HIZIESNILFKERE
BETTEREDABEEL LTHEINEZEES (PTU) TEA., AFBICHIEEICK
EHERALHY ET, MaraSANLEEEFERENHY ELA., CNETIC
BESNIEZIVFRRAFEVWSDIFREBEONA FSAVICIEFEELEE A
FARIRBRILE D RDOBIEIZ DOV TOHBREN G NE WS 2 & T, TAHAERGOD
BN 1DTHYET,

HMEN-UOTWAEHELTIK, TS5 TasyiaZzETILELTHELTWL
T, AFHDELETFILELTERLTWET, FEELTIE, BIZIEZDES
[ZARMBEBHONTT, BRIBBETEETROOND LS LBERKREZEDON
i?;%it‘ﬁﬁéﬁibf%‘m%w&atﬁﬁﬁwﬁﬁwﬁﬁﬁﬁbo
TuL .

AORBOEETTA, COBBRPTUIZEC BLERET. RROBENE
ELTWES, -, ALCPTUCIECBLERDEATT A, FEHARE
TECENRBYEA, TLTEEREBKAOBETTA, £T5T 4y
SANSELTHS AN 5 BB THICBHONTNET,

COHBRICOWTIHEIZT T4y L1 ZEA4BEEFTIORBMETWHET, 1k
EUYEICET ARAEEFNEFNE->TULET A, in vivoRERIZIZH =Y EEHEAD
T, PIZIFIEHMBEEDRANIZFES ZLIFTEET, BEEILHEKDOBREICS L
TIFEYAEREII—OY/NNTEHBEOONTVWEEADT, 5L =EHIZE
STEMNARETT , ENCEHRALBEIVFRRA U MZIDODVWTELRDHAREELT
EDOHTULET,
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SCREENED

SCREENING FOR ENDOCRINE DISRUPTORS

OBJECTIVES?

SCREENED will advance new test methods to identify endocrine disrupting chemicals that are toxic to the thyroid gland

Develop 3D
assays that mimic
the complex
structure and
function of the
thyroid gland

E:

Gain
understanding
into adverse
effects of ED on
the thyroid

***
*
*
* %
of En

LIES
dialoghead
regulatory
agencies to
ensure

that the assays
developed are fit
for risk

s

assessment

Organoids
Decellularized ECM
Bioprinted Thyroid
Microbioreactor
Magnetized cells

Proteogenomics
analysis

Computer simulation
models for in vivo
extrapolation

AOPs development
Collaboration with the
EURION cluster

WP 6

WP 1 to WP5
WP7&8

@EurionCluster  www.eurion-cluster.eu

TNMSRMNSCREENEDTY , BRIEEEN TR ) FOREBEN T Y
FCT, BALEMABHYFELT, TTELLELTIEISIRTDRBEZEY
FFWEEZTWET, WhRBFILA/ A FEELNZBRIZEOEHTHEE -
MEEE SRTTRAZENTEDEIBEDIZLEEVNEWNSZET, 595
CEIZE > TEDDORRKIRICH T HIEELFEELXZRI-WE NS ETT, 2bBL
ELTIXE MCEELRRE - ARELHYET,

Shlz, RAEZBEORELED-NWEBZTEYFT, RRAGHBREZHRRE
LTYURIFBEICES CEATEEHESITLTLENENSZET, Z2IT
FFMATHADTYEA, EURIONY SRZ—&E LTHRHEE & DERKITE -
TWLT. OECD¢& HEFSA, ECHA, FE-MARM R L E2—E2a042 0 +
ZMOTVWET, BAELTHREZBVES CENTELRVESUBREEZ
RAELTEEANHY FLEADTEZLTLET,
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‘ SCREENING FOR ENDOCRINE DISRUPTORS

Develop 3 different 3D in vitro assays
with different degree of complexity:

EURION

\rr‘p m
e Disro

Thyroid follicles organoids Decellularized extra cellular matrix (ECM)
i repopulated with thyr0|d stem cells

decellularized thyrold

%

v ey W
j. Aspectof the culture k. Thyroid foliicles at day 22
al day 22

Organoids

@EurionCluster  www.eurion-cluster.eu

SCREENEDTIX 3 DDEA %in vitrosREREZZRAE L TLWET, TOEREILE
NEFNIZELG>TWET, RN AILH/ 4 KT, BRIBEBAAILE /4 F &
FEIENDEDTT, NAARTINEETCHIENTEET, BEENEIFZEN
FELLKBYFLAN, TRENDNINSHEAILA/ A FTH-T., BRIEDA
WH/ A RELTHELRTWEY, =, TORRIEHMMAAHEGE L =i
TRYUYIREVNWSDAHY FI, BMBEZERNTETET, £/, BRIR
DEEZBEBLI=NAF T BHBYET, CNIZK2TFy TIKROF LA
JARTNAARIL=T Y DRI )—Z V7% EDBENTEHELSICLE

WEWS BHAHY FET,
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SCREENED
:EURION

Progress in novel mathematical

In silico
modelling

modelling

 Deiodination (54% of T4)
53 nmol/L Ty

CL
Plage 74, plasma

Initial model for physiological iodine balance in the rat on standard
chow

Ob#1: To integrate the impacts of EDs with the effects of dietary iodine status on the
synthesis of thyroid hormones

* Reviewed literature on iodine dietary intake, plasma and thyroid concentrations, and
concentrations of THs in plasma in the rat.

* Developed model of iodine physiology to extend model of TH synthesis.
* Initialised model with measured concentrations in rat tissues, organs and excreta.

* Optimisation to determine model parameter values is underway.

the European Union’s Horizor unde
. 825762 (EDCMET), No. 825759 (ENDpol

e @EurionCluster ~ www.eurion-cluster.eu

ed therein.

(SCREENED), No. 825712 (OBERON). Thi
sponsible for any use that may be mad

T, ILLWEHEMEGET) VL ESLTVWET, I—FDEELZEL
FNOHEBHANEIHEICE>TEDESIZESIMAZRT, ChIZEDNWTE
TILEZHFZE L TCRRBERILEVERDETIVICHHEELEZOLWE WS HE N THhN

TWET,
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EDCs with effects on®  jereimis

* Energy homeostasis

* Mechanisms and cell types
implicated in metabolic control

* Gene expression and biosynthesis
of key enzymes, hormones and
adipokines essential for controlling
energy homeostasis

Metabolic disrupting chemicals fEURION

Adipose Liver

Pancreas

Definition:

‘any EDC that alters susceptibility to
metabolic disorders (eg. obesity,
diabetes, nonalcoholic fatty liver
disease) and includes the terms
‘obesogens’, ‘diabetogens’ and
‘diabesogens’”

Nadal et al, 2017, Nature Rev Endo
Heindel et al, 2017, Repro. Tox.

@EurionCluster www.eurion-cluster.eu

F-. REOMNKEIZDOWVWTEIDOTOC Y FAHYET ., THHARAD
MNETATSLOPRIZHYET ., COPTFICOVTIEHERAA FS54 AR
(TTWET, EDCTRERICEEZE5Z5ELD. HIAFEIRILX—EEEIZE
B4525, MBEOEBAICHLEEES 25, KBlar bOo—)L, RBIFIEIZE
452505808 HYET, BaLER, RILEY, ZELTIRILFE—
DEBEEDFEICAARGHELIALBERODEEANMITHONATWETA, EEELT
F. 2K EHLIDTOD Y FORTEASATLEDIE, MKEHEE W
SOIIRHMEFICHTIRZHEZELRLSIEDILDTHDIENSIZET, HlZIE
B, FERIR. FETZIO—IILEBHIFERGZED )RV EZLITH3DTHD L
WS ZETYT, chDAREICEMEDORFZELYET, £, Th oDk
MEOERIIHELLERICHIAEELAHY 9, ElE. FiE. T-EBHhHAE
HENREELLBLYET,
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3 projects addressing :EURIO
metabolic disruption e

- N
GovLiath 0 Cedcmet

Generation Of Novel, Integrated

Metabolic effects of
and Internationally Harmonised OBERON Endocrine Disrupting
Approaches for Testing EDCs » TESTING « METAEOLISM + ATA Chemicals: novel testing
Metabolism Disrupting An integrative strategy of METhods and adverse
Compounds testing systems for outcome pathways

Coordinator Prof. Juliette Legler,

identification of EDs related ~ Coordinator Dr. Anna-Liisa
Utrecht University, NE to metabolic disorders Levonen, University of
Coordinator Assoc. Prof. Eastern Finland, FI

Karine Adouze, INSERM, FR

@EurionCluster  www.eurion-cluster.eu

3207y FTREMNCELIZRE L TULVET, GOLIATH, OBERON,
edcmet T A, ChIZEBRMICAFMLEZ7Z770—FOEFZHLTWSEWLS
DT, HBLEHELAROONET, &£7O00 Y AN EETELDEF LN
EREEBRINEYT, OBERONE LS DIZHABRRDK SR ERR 23 T THRBIES
BEEDDRIEZITO EWLIBLDTY, edemetld. NS ELMBEDRBISE., IR
HERERUVAOPERATHENS LT, ChIFEIADHEALTOD Y MT
LREANEATNET,
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Human exposure
children/adolescents & adults cohorts
Measurements, omics,& follow-up
studies

* %
*
*
*
* Europea rto
,
rs

Experimental test:
e 2&3D models linked to
organs and tissues
* Disease models: zebrafish
obesogenic & steatosis
tests

Computational studies
Multidisciplinary PBPK & QSAR models for EDs

GoLiatH

metabalism disrupting chemicals

Integrative framework INSILICO/HTS (PRE) VALIDATED IN VITRO ASSAYS INVIVO

Bioinformatics (omics) =1
N Systems biology g E e
i, @ %
(Cedcmet : | (ew
5 5 L0
o z ‘
g 15

Mechanistic linkage
between MIE and
adverse metabolic

Metabolic
phenotype in
clinical coharts

Multi-level

omics data

from adipocyte

and hepatic cell
lines

Multi-level

Biomarkers of
metabolic
phenctype

Biological pathways
associated with ED AOPs

AOP identification

Rodent models
for metabolic
effects of EDs

€ and
(biomarkers) tabolle urionCluster  www.eurion-cluster.eu

In silico approaches to
predict protein-ED
interaction events and
ED biomarkers

Novel methods

L5V LEMICHELLEIT A, OBERONORYMA TSRy r— (54D
hHYET, EEHERAFELITHOATVWEIT L, ErOaFR—FEHERRIZLT
WET, BIZIEC CTIHIEEYMEDIEK BEOLREITOIBRLIABLIV RRA U b,
KREMEBICOVDTHIRIFLTVET, £, 2R, SATDETILEH-
T. CHIZHEE - BERICEAELEIOTHDIENSZE, LIz, €T3
72492 %ETIELTER. £BHEDHERZITO-TWWET, N144
VIARTAVRIZEMYMBATHEY EFT, £EFMNEMREREQSARETIL
DRFLITHo-TLET,

GOLIATH®D & & [Lin silicoM &R &EZnh nin vitroDRHEREZZFH>TLNSH DT
HYFET, invivoRERTIZF -8, AELEZRTVLET,

F1-. edemetDEEFTLIEEICHRRIZH>T. AOPERTWLSEFD1DTT AN,
DFANZALDETRIDARY L ELG ST, TDER. TELGARY A
HoT, Mg - BEFEORIGAHY . DR, BEEENZOONTEERE~ADE
HEANLEDEN>TKHDTY,



(Cedcmet EURI ON

Eu ope e "'ert
wn m cat

In vivo rodent models for the assessment of
metabolic effects of EDs

« Characterization of mode of
action and AOPs for MDCs

« Example: PXR - '
[ N 3% ‘

» PXR activation potentiates HFD-induced liver

= %
f SREBP2]
%" K SREBPZ | i
NsiG1 k:ﬂe! seneij

‘z+=f =
Cholesterol synthesis

Bloch KRt

ES i
E athway pathwa
g P ¥ P Li Lathosterol |

steatosis ®
. . . . . Atherogenic
» RNA-seq indicates induction of cholesterol H;;‘::T“:Z‘\'(TE s |
synthesis

» RIFincreases plasma LDL cholesterol and

- BrJ Pharmacol 2021, 178, 2461-2481; 10.1111/bph.15433
cholesterol synthesis in humans

@EurionCluster  www.eurion-cluster.eu

edcmetTE A, TDS3ED 1 DHin vivoD IFH>EFEETILTH > T, REFLT
WADIFHKFNCEMETT, COFHITRTLLDEF., EFABFEZCDLDS
BREMCEYMEICTODVTRSIDTY, FEICKVEERNTHOhATLT, C
(Mpregnane X receptor (PXR) DEMALHN#EE S Z &IZ&k - THI R IXBERARFH
BESTDHENIETY., HFDFEEUTHY ET, LE=A>T. TCNEWS &
SIHIEEMENGNIL. BIZAE)IT7 U ELULGELESITIN, Thnlk
PXREFELFT, THo5LFET L. TOHREL L THOBHENE X TR
A&Eo’(lﬂ( EWVWSTENLBEMBICKAEMRFOIEENROONS E W
DCETHY., BEFICOVLDTIREWVEEIZELLWVIDOAHY FL T, RTULM:
ECEXREBBWVWERVETD,
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Human data linking pesticide -
exposure to metabolic outcomes

v Environment International
\ Volurme 156, November 2021, 106766

Non-occupational exposure to pesticides and
health markers in general population in Northern
Finland: Differences between sexes

led Abass %, Jaana Rys4 . Jon @yvind Odland " 2, Joan O. Grimalt®, Aja Rautio

Pesticide exposure overall

Both sexes Males Females
.

o . Unadjusted ® Unadusted

3 Se) ® Bui s

8 sep —— ® secam ® Buser e —

o - —  —— e

e = ® Sex:BlI+SEP @ BMI+SEP+Season

3 2 : =

S  oee —_— @ SexsBMISEP+Season e — e
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.
Total Cholesterol — M
. .
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@EurionCluster  www.eurion-cluster.eu

T, EFDT—R2ELEREICELOEERLHEALTMEDETTITHOATINE
T, HEWV-FLWTWSDIIEFELBEYT—H—D1D, BEEOY—hH—%cM
FEEDEEHZRTVET, RRELHL>TVWEDE T4 >5 Y FILED B H -
ZHETYT, TBEHT7IOMHLELTIRHEEABEY—H—IZEWLWTROHLNT-
EWSTETHY., REIZBKREVWEDTHDER>TEYZEFINDT, ZME
L, BERCEICEET S IEOZRE TV =ETNIEERVET,
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o ‘EURION

European Cluster to
Improve Identification
of Endocrine Disruptors

FDCs « TESTING « METABOLISM « IATA

Ewhole organism test systemsé Ir| vitro cellular models§

‘Optimization of culture conditions for liver, adipose
‘and pancreatic cell models (2D variants) &
Development of improved 3D hepatic models

i g ; F ¢

§Zebrafish obesogenic test (ZOT)E

= optimized ZOT protocol :
= chemicals and pharmaceuticals
identified to alter the adipocyte
size and adiposity in zebrafish is
being delivered

Steatosis assay on zebrafish (StAZ): . setUp T functional

assays e.g. cytotoxicity, glucose
metabolism, lipid accumulation, mitochondrial energy
metabolism, pancreatic cell function ...

* Induction of steatosis method development

* ED screening on viability, lipid accumulation, glucose
consumption, glycogen content,  glycolytic  and
mitochondrial respiratory activities, pancreatic
insulin/glucagon secretion, ... (*posters 47 & 48)

: * Set up conditions for metabolomics and transcriptomics
:* Analytical chemistry & omics are on going: studies

‘s currently under optimisation%

Elntra- and inter-laboratory reproducibility of ZOT
;and StAZ

'» demonstration in progress.

‘Increase toxicological knowledges§

‘These projects have received funding from the European Union’s Horizon 2020 research and innovation programme under

grant agreement No. 825161 (ATHENA), No. 825762 (EDCMET), No. 825759 (ENDpoiNTs), No. 825753 (ERGO), No. 825100 2 2
{FRELA) No. 525485 (GOLIATH), No. 526745 (SCREENED), No. 825712 (OBERON). i outout refecs oy the author's view @EurionCluster ~ www.eurion-cluster.eu
and the European Union cannot be held responsible for any use that may be made of the information contained therein.

OBERONTY, ChIEAMLHTORBRLE IS T4 v L 10EBRBE L
SO8BYET. £IT5T4 v 1OEHERBETT S, FRAOHELT
HELET.

FRDD. in vitroDMREFL T A, FEREMER. RERAAER. RERRAIRAE L O)
2REDNAFTERIE VS LDERTVET,
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FDCs « TESTING « METABOLISM « IATA

Predictive computational methods Data infrastructure, bioinformatics and ITS
QSAR models to predict ED potentig] of compounds Bioinformatics infrastructure
* Model to address - * Tested with OBERON human data (metabolomics),
steroidogenesis ongoing IIE IIE I I]i ZOT & liver cells (metabolomics and transcriptomics)
Rt e e e * OBERON Integrated Data Management (IDM) system
* Moeodels for Thyroperoxidase inhibition (TPO) published on going
* Implementation phase: TPO model and an existing Multi-omics analysis & pathways enrichment

fragment-based QSAR model for Glucocorticoid

receptarwilliiesoonealible tnELA * On 3D HepaRG -> significant pathways: biological

oxidation, lipid metabolism and metabolism (*poster 51)

Toxicokinetic model for in vitro in vivo extrapolation
AOP-helpFinder tool

* Human cells: Models to predict the freely dissolved
concentration on going

= Zebrafish embryo: Model to account for the influence of
hatching on the TK. Applied to BPs and PFAAs (*poster 50)

* Optimization & Webserver on an intelligence artificial
tool allowing automatic screening of the literature —
applied to ED and metabolism events for AON (*poster 52)

PBPK modeling for predicting internal exposure Systems biology-based AOP models
* Metabolic pathways, internal dose in liver, pancreas & « Maodel for PFOS /PFAS and metabolism on going using
adipose tissues organs for the 10 EDs (*poster 49) data integration from various sources

‘These projects have received funding from the European Union’s Horizon 2020 research and innovation programme under
3 (€S 251

Ay o £25405 [GOLIATH, No, E25745 (SrREEALD); N, B25312{DBERON] i oeNPrt Fefa.ts ol the atshers vews @EurionCluster ~ www.eurion-cluster.eu

and the European Unlon cannot be held responsible for any use that may be made of the Information contained tharein,

Tnhn, AVELI—F2—DFRIMEAE. QSAR (FEEFMHMEE) ETIILE
Wol=dDHEO->TWWET L, F£i=. in vitro. in vivosMEDT=HD X aFxF
TAORETILEWLWST3DELF-OTVLET, BIZIEEFNEFNOMBEIZEITS
REIECEFRLGELO>TVWET, NA A AV ITFITAIVRDA VTS &
WS ZET, T—ADHEMBBEEDVATLLEELESHTWVET, =, &
BAZS VI RDAMBRUVBRROERE. XEDFindery—ILE WS LD TEERY
)—— % REICTAIAIHEY—ILORELELEELO>TVET, AOPE
TILDORARLGELITOTWET,
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CYP induction assay: extension S
of chemical applicability domain to MDCs

Thawing and Treatment with chemicals Addition of probe substrate
Seeding cocktail
| ) |
| | “ [ w‘ Specific substrates Metabolites
HPR116 cells P
7.2 x 10% cells/well H
BIOPREDIC

CYP Induction

Acetaminophen
—

(ACETA)
o

1 i L

| Y 1 HC/O ©
CYP1A2

i g ! >

. i

Test item exposure
48h

[ @] Test items (6 serial dilutions) Enzymatic probe.
® substrate cocktail

®

©)

! n-\O,I\IJ
| cvasg K
1
! _cypag
H Hydroxybupropion
1 (OH-BUP)
¢
Positive inducers
Negative control (DMSO) 1hincubation

Medium °
1-hydroxymidazolam
(OH-MID)
O CYP1A2 B-naphthoflavone 25 pM

Reference ® J LC'MS/MS

i CYP2B6 Phi barbital 500 pM H ifi i

inducers L__Phenobarbita Metabolite quantification

(posiivecontrols) @ cyeane

| creinducer |
https://tsar.jrc.ec.europa.eu/test-method/tm2009-14 N e —

@EurionCluster  www.eurion-cluster.eu

t may be made of th

GOLIATHT Y, WAWALZ ENTHRTVET M, CIIXCYPOFERRKRT.
NEMLELESIEVWSIZET, ChIFFERICEELGDOTIN, RHEDHET
EETHYET. CYPOFZRICEVLWTIEWAWLWALBTFENEZEZONETT ., B
589 TH4 T, CYPIA2HEE, ChIFRBODAPBTERICEELEWNS LT,
CNZEHMRLEEVWENVWSI CEZEZEATHEYFELT, EEMBIRAZIHENS

CEEEZATVWET, KBONCEDRER LG SIEEYMEDREICDMEIFTLY
20N ENSZETT,
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1 project addressing developmental neurotoxicity
1 project addressing female reproductive toxicity

“freia

-.2°-°°° PROJECT

Novel Testing Strategies for Female Reproductive toxicity of EDCs: a
Endocrine Disruptors in the Context human evidence-based screening and
of Developmental NeuroToxicity Identification Approach
Coordinator Prof. Joélle Riegg, Coordinator Prof. Majorie van Duursen,
Uppsala University, SE Vrije Universiteit Amsterdam, NE

@EurionCluster www.eurion-cluster.eu

5. REOMCELDFEZLELEDY, REMBESHICETSITOO Y Lt
MAERSHICRVBEL TSz FHYET,



EDCs and female reproductive toxicity —.x+

:l;URIO

European Cluster
Improve
of End

to
ation
uptor:

Trends show earlier onset of puberty in girls,
< increase incidence of endometriosis and breast
"@ cancer, a decline in fertility and increase in
® assisted reproductive technologies needed to

995 2000 2005 2010 2015

85 lﬁrﬂﬂ 1 .

Yoo amimton establish a pregancy.
The age at thelarche has decreased a mean of
almost 3 months per decade from 1977 to 2013.

Ageat82,y

9.51
904

854
1975

s@a Ovarian disorders account for infertility in 1 out
of 4 infertile couples.

Early (developmental) exposure to EDCs is linked
to these diseases and disorders, yet pathological
mechanisms are unclear.

None of these effects are covered (well) by
existing chemical test strategies.

. 5
@
Fertility rates are declining world-wide ;'; .‘;. f r e I
oo oo a

229989, PROJECT

@EurionCluster  www.eurion-cluster.eu

CNICERBICHEKRZFLTLLIDN, ERE L TXFOIRER., £EBKRD
BHRIEEWVWS O, EEMICIERATELVDOTY A, FIZIXELRO FER A
FWLLFTIOESO VORI ZNTTEININAFERHIELEZENS K
REAHY FET, 1977F~2013F DR ZER - L SITHRDEEFRMNEHLL T
WHEVNSIERAHTLET,

T, ADPATHo RYVHERDETHELVW HBRIETWEY, REE
ECYHN. 4IC1THOTEXRFBICEFTATIEEDRREL>TWNSHEWS T
ELEPLNTVET, EVWEFICEDCIZIECESIN S Z ENRRETIEG LM E,
REZHLERFFFELFEFLTATHYET,

TnmMo, TEOERLZOTETN., CAIFEEDE~ADESEBNBENLEEITH
HEVS ZEMNREATRHBGLMNEEDONTVET,
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Improving testing for
female reproductive effects EURION
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of Endocrine Disruptors

HUMAN FETAL OVARY
(7-12 DW)

Perform in vitro cultures of human fetal
and adult ovaries to identify biomarkers
of effect

Fetal germ cell pool is affected by EDCs, Rat studies to determine additional,
adult ovaries lack germline stem cell sensitive endpoints of effect in existing
population. test guidelines.

DES -

Develop mechanistic descriptions of
pathological effects, and use these to
develop or further improve in vivo, in vitro
and in silico test capabilities, to predict
female reproductive toxicity.

cumulative probabilly

E [
DAY

Hypothalamic GnRH release and mammary e
gland development are sensitive endpoints in ~ " f re | a
vivo "--00" PROJECT

@EurionCluster  www.eurion-cluster.eu

that may be made of

ZLT. BBOBBLEVSZETHY TITH., FHEENIRELTVLSLRBEE
JEHRET—ILEVNWSDOLHY ., TNICEALTORZEDI Y FRA Y FNERE
TE5EHDTY FREBLEEEERBEINATVET, T, TOHEFELTHET
EHOHERRBEAILE VREARILEY (GnRH) OBEBERVEBRREREDORIZIMEDS
WinvivoD Ty FiRA4 > R ERBIFLhET,
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EDC exposure affects cognition and EURION
behaviour 7 ﬁ

ournal homepaga: www.olsaviar.com/locatelonyint

Early prenatal exposure to suspected endocrine disruptor mixtures is [
Lower mental Impaired atten associated with lower IQ at age seven =5
developmental mdex girls Eva M, Tanner’, Maria Unenge Hallerbiick', Sverre Wikstrém ", Christian Lindh',
reduced "~ Hannu ., Chris ", Carl-G hag"”

deficits 30

ers [0 Other Short-lived [[] PFAS [ Persistent Chlorinated

@EurionCluster  www.eurion-cluster.eu

ENDpoiNTs 7R 2 4 D TI M, Th(FHBEEMLEDCIECEIZLH>TR
METHEEZRIZTEVSIDIDTY, FIAEERRICK > TITHEHFEEIEL
AETFLEY, IQAMETLEY., FERMEVWSIERNEHEZYENSI T EEH
DET. T, FRICTRZPERT HEDN. HHAIVEFXMEDITENDETT
HoY. HBAWEBFICETHTHERTH2ZYIQDET. HLHVLEE
R ELEVNSDIEFLATNET,

EDC (Mo < BELEEME) IZTEBICEWVWEZIZ, 7TEBETLELEOD. ZDC
SVVDEHTIECESINBZEVNS ZLRIQDETIZOENDZEVWSHERLHET
WET, EFICEKENMNDIE, IQOETORRERELT, 72 ILBIXTILET
(XEWLD, HEIWEIER T/ —ILAZEFONTWETDT, hlEL VM
[CREF LT BELRHY FT,
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neurodevelopment :EURION
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LK, — T viccs e Do
Corscalpae c D
9 o KT
Astrocytes I Y Neuwons
EDC exposures and assays for / X »
mmmmmmmmm ne Oligodendrocytes. 4
A. prolifera5on, apoptosis * ]
B. differen5a5on, migra5on E

C. neurite growth /
,,,,,,,,, At
EDC exposures and assays for

/ D. myelinizaSon

E. synaptogenesis and

Ventriulrrone A
network formaSon
@ e °
Purpotenttem el Neurl progeitor el il G Cols
Human PCW6 A-B-C PCW24 D-E Birth
Rodent E9 A-B-C El6 D-E Birth

List of potential
hormonal targets

@EurionCluster www.eurion-cluster.eu

ZLT. ENDpoiNTs 72 Y FTTM, HBERECESTHA2HBF—aAR2 b+
HHAEDOHRIZCLTWLWET, BIA BRI OREZEIZCEWVTIEEICEET.
I—h—REEVLEIDERTHRBRERELGELZRDSIEVNWS 2 EHITHoTLE
T, TLTHRERMIZIXEDCIZEET D E FT—RICH T 2B HREEEZEES
REEUEWSZTEELEPOTVWET ., FNRERILEDDE—5 Y b, EZERMIZDOH
[TTWCEWS 2 ETY,
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Human neurosphere dasSay - EURION
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50 pm

Radial glia Radial gli:
Endocrine " Prolif i a_ ' :q'a a_ ' :q'a Neuronal Oligodendro- Neurite Neurite Neuronal
Modulation

" " Oligodendro-
pathway (sphere size) (Brdu) s h h igH cyte migrati length area differentiation

. Enhanced effect
cyte

. Reduced effect

Nuclei
count

1.558 1323 o 0.500 2.473
0.018

receptor (male)

Liver X receptor |activation
inhibition 0.539 0.271

PPARa activation . 0.313 0.123
inhibi

PPARB/S
n
PPARY activation
inhibition 2.130 2.794 y 0.314 1.698
Prog —
receptor inhibition

Prostaglandin E2
receptor

Retinoic acid
receptor
Retinoic X
receptor
Thyroid hormone |activation
inhibition

activation
inhibition
e

BEDASA KFTIMN, ChiFE F=Za2a—ARTzT7OHEKRTT, ChIFFEE
E@ﬁ@it@of“i?ﬁ\C®Z717th5®ﬁ%%¢6'&t;of
BEORILEVERETTIELGRLS T, COFPBIEEEINZIEE, 2LTT
IW—NERSNDIZETT, HIRAIET/)Laa)LFa(4 FDZ E%T%OFU

HAIWITATZATAVDOZER, T35V A2RFTLEEZENERT

5L, TENENDNRRAVI—LEVSDOHHRRORBZEICEFRERHDIENS LN

IhHERVET,
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In summary EURION

Eu ope c
wn m
e Disro

* The EURION projects address an urgent regulatory need for better
testing strategies for EDCs

* The projects integrate in silico models, in vitro, in vivo, and human
data via molecular (OMICs) mechanisms to link endocrine modes
of action to adverse effects

* Methods developed in the projects include novel approaches
using state-of-the-art technologies as well as "repurposing” of
established, regulatory accepted tests

* To accelerate regulatory acceptance and implementation of the
developed testing strategies, EURION is continuously interacting
with relevant stakeholders on EU, national, and international level

@EurionCluster www.eurion-cluster.eu

BRIZEEDHIZHEYET A, EURIONTOD Y kLS OIZEDCHER N B 8
BRICHE T =-EEORFH=——XIZHIGELTWET, £, 7Oz ME. H
FDAHDZXLEEHEH LTin silico®T I, in vivo. in vitro, £ bT—% &%
BELTHRWERMFEEXEICEEDITEYT, £, REHBEMZEAWNT
FHRHRO7 7O0—F ORI IN-REHAYSBEIRBLE-ZBOBARGZELENSD
LITH>TWLWET,

FLT. HE~ADBAZMEESES-HIZ. EURIONIZZFDOEET 22X TF—H 7k

LS —L ELICHBRICHEERELTNAEVS & T, UERRD T LE
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‘EURION

CONTACT US:

Communication & Press

Current EURION coordinator

Joélle Riiegg Andreas Kortenkamp Lorenzo Moroni Avril Hanbidge
ENDpoiNTs ATHENA SCREENED ERGO
joelle.ruegg@ebc.uu.se Andreas.Kortenkamp@brunel.ac.uk l.moroni@maastrichtuniversity.nl avril@aquatt.ie

d funding from the Eu
ot @EurionCluster  www.eurion-cluster.eu

EURION®D O —7F 4 #—A2—T9 H. SCREENEDT O x4 12> 1 UERGO
DTACIY FOAFLDEELCLLICHTEYEY,
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EndocRine Guideline Optimisation

https://ergo-project.eu/media/ergo-project-video/

Thank you!

CONTACT US:
Communications Project Coordinator Project Administration
Avril Hanbidge Henrik Holbech Helle Lyngborg

avril@aquatt.ie hol@biology.sdu.dk hely@sdu.dk

Ths project has rece edf inding from the European Un ion’s Horizon 2020
rogramme under grant agre lN 825753 (ERGO)

At CoMocts ool e Sathor & viow o the Hronan @ERGO_EU www.ergo-project.eu
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