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Assessment Without Animals: o
Utilising Novel SEURAT-1 Technologies

. The SEURAT-1 projects have developed a number of
transferable technologies:

= From computational approaches, cell based assays
to simulations of organ function

= Suitable to provide toxicological information for
new and existing chemicals

- Will inform risk assessment

= Complementary to other global projects



COSMOS Database:
Historical In Vivo Data
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COSMOS Database: i, 29

Historical In Vivo Data
¢ >12,500 toxicity studies

- 4 US FDA CFSAN PAFA Title

L 1} oy wven —— for 1,600 compounds for

= = Data source
Genetic toxicity

I Reproductive/Developmental toxicity Study number 2 7 d S
. Special Toxicology Study Reference e n p O I nts
i | Target organ toxicity Study complete

oRepeatToxDB
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¢ 1150 unique in vivo studies

To see dose level details and comm:

Species Strain Sex Route of Exposure Test Duration Dose Range Endpoints Comments
DOG M Oral - Gavage/Intubation 180 day 100.00-1000.00 ma/ka/day LOAEL: 1000.00 ma/ka/day Show...

DOG F Oral - Gavage/Intubation 180 day 100.00-1000.00 ma/ka/day LOAEL: 1000.00 ma/ka/day Show...




COSMOS Database:
Historical In Vivo Data
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Computational Models to Predict T

Effects from Chemical Structure

C, SMOS KNIME WEBP

Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety

Welcome to the COSMOS KNIME WebPortal

COSMOS is a unique i g the safety needs of the cosmetics industry, without the use of
animals. The main aim of COSMOS is to develop freely available tools and workflows to predict the safety to humans following
the use of cosmetic ingredients.

The models developed within COSMOS have been implemented into KNIME workflows. The KNIME Analytics Platform integrates
access to chemical databases, data processing and analysis, modeling approaches, profiing of structures and calculation of
properties in a flexible way.

The COSMOS KNIME WebPortal versions of these workflows allow users, not experienced with the software, to execute the
workflows in a web browser, without local software installation required. The results are downloadable as pdf reports and
other formats e.g. Excel sheets.

The models are documented and user guidance is available through COSMOS Space. A list of all workflows available can be
found here.

Login

Username

C sMOSQGpace

About COSMOS Space

COSMOS Space provides a free storage and interactive functionalities for researchers (in Predictive Toxicology

and Cheminformatics) supported by the COSMOS project funded by European Commission FP7 and Cosmetics
Europe.

The COSMOS server is hosted by the Department of Computing of the University of Bradford.

. COSMOS Praject: a unique collaboration addressing the safety assessment needs of the
cosmetics industry, without the use of animals. The main aim of COSMOS is to develop freely
4 " available tools and workflows to predict the safety to humans following the use of cosmetic
' ingredients.

COSMOS DB: A database of toxicological infomation that can be searched by different
= chemistry and toxicity data parameters.

SEURATA

-
o - S—
I .—:—u—.smh- Bl B s St e B g T . St

e

=

C.'SMOS knime wesporTaL ] 5=

Workflow Repository

COSMOS SkinPermPred 20150004 12.16.50
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Welcome to COSMOS Space!

' Documentatich

COSMOS Space provides a free storage and interactive functionalties for researchers (in Predictive Toxicology

.
and Cherinformatics) supported by the COSWOS project funded by EC FP7 and Cosmetics Europe. u S e r g u | d a n C e
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Computational Models to Predict 3
Effects from Chemical Structure

C, SMOS KkNIME WEB

Integrated In Silico Models for the Prediction of Human B
Repeated Dose Toxicity of COSMetics to Optimise Safety » W{t
1
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Welcome to the COSMOS KNIME WebPortal

COSMOS is a unique i g the safety needs of the cosmetics industry, without the use of
animals. The main aim of COSMOS is to develop freely available tools and workflows to predict the safety to humans following

Web Access

The models are documented and user guidance is available through COSMOS Space. A list of all workflows available can be
found here.

Login

Username

C sMOSQGpace

About COSMOS Space

COSMOS Space provides a free storage and interactive functionalities for researchers (in Predictive Toxicology
and Cheminformatics) supported by the COSMOS project funded by European Commission FP7 and Cosmetics
Europe.

The COSMOS server is hosted by the Department of Computing of the University of Bradford.
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cosmetics industry, without the use of animals. The main aim of COSMOS is to develop freely
. available tools and worldlows to predict the safety to humans following the use of cosmetic
' ingredients.

COSMOS DB: A database of toxicological infomation that can be searched by different
= chemistry and toxicity data parameters.
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Welcome to COSMOS Space!

COSMOS Space provides a free storage and interactive functionalties for researchers (in Predictive Toxicology
and Cherinformatics) supported by the COSMOS project funded by EC FPT and Cosmetics Europe.
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Computational Models to Predict i oy

Effects from Chemical Structure
C, SMOS KNIME WEB

Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety

Welcome to the COSMOS KNIME WebPortal 5 [ T ]
COSMOS is a unique i g the safety needs of the cosmetics industry, without the use of cJ s KN'"E weapom
animals. The main aim of COSMOS is to develop freely available tools and workflows to predict the safety to humans following Workflow Repository COSMOS SkinPermPred 20150004 12.16.58
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omputational Models to Predict
ructure

ffects from Chemical St

Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety

Welcome to the COSMOS KNIME WebPortal

COSMOS is a unique i the safety needs of the cosmetics industry, without the use of
animals. The main aim of COSMOS is to develop freely available tools and workflows to predict the safety to humans following

The models are documented and user guidance is available through COSMOS Space. A list of all workflows available can be
found here.

Login

Username

C sMOsSQSpace

About COSMOS Space

COSMOS Space provides a free storage and interactive functionalities for researchers (in Predictive Toxicology

eely
4 - available tools and workflows to predict the safety to humans following the use of cosmetic
© . ingredients.

COSMOS DB: A database of toxicological infomation that can be searched by different
chemistry and toxicity data parameters.
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Welcome to COSMOS Space!

' Documentation,

COSMOS Space provides a free storage and interactive functionalties for researchers (in Predictive Toxicology

and Cherinformatics) supported by the COSMOS project funded by EC FPT and Cosmetics Europe.
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omputational Models to Predict

SEURATA

ffects from Chemical Structure

C, SMOS KNIME WEB

Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety

Welcome to the COSMOS KNIME WebPortal

COSMOS is a unique i the safety needs of the cosmetics industry, without the use of
animals. The main aim of COSMOS is to develop freely available tools and workflows to predict the safety to humans following

The models are documented and user guidance is available through COSMOS Space. A list of all workflows available can be
found here.
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P T
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About COSMOS Space

COSMOS Space provides a free storage and interactive functionalities for researchers (in Predictive Toxicology

eely
4 - available tools and workflows to predict the safety to humans following the use of cosmetic
© . ingredients.
COSMOS DB: A database of toxicological infomation that can be searched by different
= chemistry and toxicity data parameters.
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SEURAT-1
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Liver Cells in Spheroids: g, 25
Detection of the Restriction of Bile Flow
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Diverse Human Cells in Spheroids: e
Ability to Identify Fibrosis
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Control Single MTX Repeated MTX
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Engineered Cell Lines Identify Liver Toxicity
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Estimation of Oral Equivalent i 25
Doses from in Vitro Data
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Estimation of Oral Equivalent i 25
Doses from in Vitro Data
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Estimation of Oral Equivalent i 25
Doses from in Vitro Data

In Vivo
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Estimation of Oral Equivalent i 25
Doses from in Vitro Data
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Computational Models Incorporating (===

the Complexity of the Liver

Multicellular Model
(spheroid,
monolayer)

Intracellular
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Making Data, Experimental Protocols
and Knowledge Available

SEURATA

M ToxBank ‘

RESOURCES LIBRARY DEVELOPMENT ENQUIRIES ABOUT

DATA WAREHOUSE RESOURCES LIST

The ToxBank Data Warehouse will establish a centralised compilation of data for B DATA WAREHOUSE
systemic toxicity. B COMPOUND
DCII'Cl e Data generated under the research program and additional public data will be B 510 WK
qrEhOUS uploaded and integrated whenever possible into computerised models capable of

predicting repeated-dose toxicity.

The ToxBank data warehouse will use the ISA-TAB file format for interchange,
storage and query of any investigation data, including dose-response and omics results.

FENE =



SEURATA

Management and Sharing Knowledge

OpenT;x
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Materials www.toxbank.net
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ToxBank Enabling Integration SEURRT-1
and Analysis

ToxBank Data Warehouse (data curationand retrieval)

W Tpadank. e ol

et
iy
s

-

Doxorubicin -

) OH e
! H2 :—I_‘— 1----‘ [———
Transcriptomics profiles Protocols and SOPs, uploadinvestigation data'l:n ISA-TAB format
C
Differentially Connectivity Map (MCF7, PC-3 cell lines; p < 0.01)
expressed genes B . .
(R/Bioconductor) 1.Doxorubicin (0.999) 11. Et.amsylate (0.746)
2. H-7(0.999) * 12. Trioxysalen (0.744)
v v o 3. Mitoxantrone (0.998) * 13. Ethaverine (0.739)
Pathway meta-analysis » > : ::: $3% §3§ 4 Alsterpaullone (0.997)* 14. Doxazosin (0.738)
using KEGG pathways ¢ ¢ ¢ 23 93¢ 37§ 5 Camptothecin(0.991)  15. Amiodarone (0.719)
(nCroMap) software) 2 Ez Ezx 2=z £zxz 6 Ronidazole(0.87) 16. Morantel (0.687)
Pathwavs 888 888 888 g8¢g¢s 7. Medrysone (0.817) 17. Phthalylsulfathiazole
1, Cellgycle_ = 8. Gliclazide (0.777) (0.684)
g- gf’i:;g':ﬁ'e'?fsip:‘m‘f r 9. Ginkgolide A (0.776) 18. Dipyridamole (0.672)
4 THF signaling pathway 10. Ellipticine (0.746) * 19. Demeclocycline (0.645)
5. DNA replication 20. Famprofazone (0.643)
o Wismatchrepar == topoisomerase Il inhibitor
. anconi anemia pathway
8. Viral carcinogenesis (Mantra 2.0) D
9. Rheumatoid arthritis
10. Influenza A
11. Chagas disease (American Comparative Toxicogenomics Database (q-value < 0.01)
frypanosomiasis) l Disease Name Disease ID
= :Zfﬂ;';':ii‘nwmmim 1. Cardiovascular Diseases ME SH:D002318
14: Pyri‘:nidinemtabolism 2. Digestive System Diseases ME SH:D004066
3. Neoplasms MESH:D009369
Significance: *=FDR g-value < 0.05 4. Neoplasms by Histologic Type ME SH:D009370

Doses: C=Control, L=Low, M=Middle, H=High; Time: 8hr=8 hours, 24hr=24 hours



ToxBank Enabling Integration

and Analysis

Doxorubicin

Ho

OH

Transcriptomics profiles

(nCroMap) software)

Pathways

Cellcycle

p53 signaling pativway
Oocyte meiosis

THF signaling pathrnay
DNA replication
Mismatch repair
Fanconianemia pathway
Viral carcinogenesis
Rheumatoid arthritis
Influenza A

Chagas disease [American
trypanosomiasis)
Hepatitis B

Herpes simplex infection
Pyrimidine metabolism
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Significance: *<FDR g-value < 0.05
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DOXO'H vs. C Bhr'

DOXO'M vs, L Bhr'

DOXOH vs. L Bhr'

DOXO'H vs. M 8hr'

DOXO'L vs. C 24hr”
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ToxBank Data Warehouse (data curationand retrieval)

W ToBank
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DOXO'M vs. C 24hr’

Vv C

Connectivity Map (MCF7, PC-3 cell lines; p < 0.01)

1.Doxorubicin (0.999) *
2. H-7(0.999) "

3. Mitoxantrone (0.998) *
4. Alsterpaullone (0.997) *
5. Camptothecin (0.991)
6. Ronidazole (0.87)

7. Medrysone (0.817)

8. Gliclazide (0.777)

9. Ginkgolide A (0.776)
10. Ellipticine (0.746) *

DOXOH vs. L 24he”
DOXO'H vs. M 24hr*

DOXO'M vs. L 2dhr’

DOXOH vs. C 24he*

*=topoisomerase |l inhibitor

(Mantra 2.0)

Disease Name

1. Cardiovascular Diseases
2. Digestive System Diseases
3. Neoplasms

L

4. Neoplasms by Histologic Type

Doses: C=Control, L=Low, M=Middle, H=High; Time: 8hr=8 hours, 24hr=24 hours

11. Etamsylate (0.746)
12. Trioxysalen (0.744)
13. Ethaverine (0.739)

14. Doxazosin (0.738)

15. Amiodarone (0.719)
16. Morantel (0.687)

17. Phthalylsulfathiazole
(0.684)

18. Dipyridamole (0.672)
19. Demeclocycline (0.645)
20. Famprofazone (0.643)

D

Comparative Toxicogenomics Database (q-value < 0.01)

Disease ID

MESH:D002318
ME SH:D004066
ME SH:D009369
MESH:D009370



ToxBank Enabling Integration SeuRAT

and Analysis
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Transcriptomics profiles
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Hepatitis B
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Significance: *<FDR g-value < 0.05
Doses: C=Control, L=Low, M=Middle, H=High; Time: 8hr=8 hours, 24hr=24 hours
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ToxBank Data Warehouse (data curationand retrieval)
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Connectivity Map (MCF7, PC-3 *ell lines: p < 0.01)

1.Doxorubicin (0.999) * 11. Etamsylate (0.746)
2. H-7(0.999) * 12. Trioxysalen (0.744)
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10. Ellipticine (0.746) * 19. Demeclocycline (0.645)

20. Famprofazone (0.643)
*=topoisomerase |l inhibitor

(Mantra 2.0) D

I Comparative Toxicogenomics Database (q-value < 0.01)
Disease Name Disease ID

1. Cardiovascular Diseases MESH:D002318
2. Digestive System Diseases MESH:D004066
3. Neoplasms MESH:D009369
4. Neoplasms by Histologic Type MESH:D009370
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ToxBank Data Warehouse (data curationand retrieval)
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trypanosomiasis)

12. Hepatitis B

13. Herpessimplex infection

14. Pyrimidine metabolism

Significance: *<FDR g-value < 0.05

Doses: C=Control, L=Low, M=Middle, H=High; Time: 8hr=8 hours, 24hr=24 hours
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12. Trioxysalen (0.744)
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(0.684)
18. Dipyridamole (0.672)
19. Demeclocycline (0.645)
20. Famprofazone (0.643)

D
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1. Cardiovascular Diseases

2. Digestive System Diseases
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ME SH:D004066
ME SH:D009369
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Knowledge Driven Integration:
SEURAT-1 Conceptual Framework

Hypaothesis generation
regarding mode of action

Type of adversity

Definition of relevant

dose range

Determination of
point of departure

Evaluation

Result

Pieces of evidence and initial considerations

+ Purpose of the assessment
+ Exposure context
+ Expert knowledge and judgement based on existing evidence / data

Toxicokinetics
Assessment of ADME properties

et organ: full assessment bz

al structure, e g alkylating agents)
pecific targets present in many cells
issues [ organs (e.g. AhR-pathway)

Overall Assessment (including uncertainties and knowledge gaps)

< <

Use of prediction for pre-defined
Improve assessment if necessary purpose (with consideration of

acceptable uncertainty)

=
SEURATA

)

1 The steps in the AOP (molecular initiating event, key events) will be assessed using a
selection of tools including in silico predictions and in wvifrotests.




~—

A Framework to Organise Biological Qﬁ”‘fﬁs
Knowledge Relevant to Adverse Effects

Cellular Level w Organ Level

Macrophage

Hepatic
H t TGF-pp1 Coll
epatocyte activation and B Stellate Cell .

inju expression accumulation
Jury recruitment P Activation

Liver Fibrosis
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A Framework to Organise Biological =S
Knowledge Relevant to Adverse Effects

Integration

Cellular Level W Organ Level

Macrophage

Hepatic
H t TGF-pp1 Coll
epatocyte activation and B Stellate Cell .

inju expression accumulation
Jury recruitment P Activation

Liver Fibrosis
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A Framework to Organise Biological \fﬁ
Knowledge Relevant to Adverse Effects

Systematic Presentation

Cellular Level W Organ Level

Macrophage

Hepatic
H t TGF-pp1 Coll
epatocyte activation and B Stellate Cell .

inju expression accumulation
Jury recruitment P Activation

Liver Fibrosis
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A Framework to Organise Biological 3O
Knowledge Relevant to Adverse Effects

Cellular Level W Organ Level

Macrophage

Hepatic
H t TGF-pp1 Coll
epatocyte activation and B Stellate Cell .

inju expression accumulation
Jury recruitment P Activation

Liver Fibrosis

Direction
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A Framework to Organise Biological =S
Knowledge Relevant to Adverse Effects

Cellular Level W Organ Level

Macrophage

Hepatic
H t TGF-pp1 Coll
epatocyte activation and B Stellate Cell .

inju expression accumulation
Jury recruitment P Activation

Liver Fibrosis

Identification
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A Framework to Organise Biological =S
Knowledge Relevant to Adverse Effects

Cellular Level W Organ Level

Macrophage

Hepatic
H t TGF-pp1 Coll
epatocyte activation and B Stellate Cell .

inju expression accumulation
Jury recruitment P Activation

Liver Fibrosis

Collaboration



Application of Technologies e

SEURATA

Through Case Studies

High

Systemic exposure

Similarity to current chemical space

High
NOW: AMBITION:
Low freedom to operate High freedom to operaie

v .
Underpinned by international scientific co-operation
and regulatory acceptance



Case Study: Threshold of i 25
Toxicological Concern (TTC)

¢ TTC aims to identify a safe concentration of a
compound

s Pre-SEURAT-1, TTC was not determined on cosmetics-
relevant compounds

.t Expert review of chronic toxicity data expanded the
dataset and provided new knowledge

¢ Route-to-route extrapolation scheme developed
-¢ Analysis confirms precautionary nature of TTC values



Case Study: Enhancing Read-Across Sape g
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Case Study: Enhancing Read-Across
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s Four scenarios developed

-¢Reporting format
s Extensive data col

sSupport from SEU
Technologies

oroposed
ection and review

RAT-1 and ToxCast

¢ Review, analysis, improvement
¢ Link to ECHA Topical Workshop April 2016



SEURATA

Case Study: Ab Initio Risk Assessment

s Demonstrating SEURAT-1 TTC, in silico and in vitro
technologies as risk assessment tools

5%\ |
a

s Applying SEURAT-1 conceptual framework to a real
compound in a real safety assessment for a product

¢ Understanding limitations through review and
analysis



Realisation — From Novel Technologies SEURAT-1
to 215t Century Risk Assessment

¢ Threshold of Toxicological Concern presented at the Scientific
Committee of Consumer Safety (SCCS)

.t Read-across scenarios apply methods
= Presented at OECD
= Application of ECHA RAAF to case studies
¢ AOPs contributing to the OECD Working Group and AOP-Wiki

¢ Direct application of technologies to an ab initio risk
assessment

«¢ Provided basis for international collaboration

= US EPA’s ToxCast and Tox21
¢ Informing future research needs and projects



SEURATA

SEURAT-1: Achievements

-sTechnologies
- From in silico to in vitro
-sIntegration

= Applying the Conceptual Framework
through Adverse Outcome Pathways

-sRealisation
- Gaining international acceptance
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Increasing Complexity in Cellular  “Seurkr
Systems to Predict Different Effects

Embryoid bodies
(EBs)

7 Retinal cells

(RPE)

Control Single MTX Repeated MTX




