%o EuroMix

How to derive relative potency factors (RPFs) using
the EuroMix toolbox

Exercise 1

Johanna Zilliacus




Dose addition %EuroMix

- Exposure of each substance is multiplied with the relative
potency factor (RPF)

« Potency scaled exposure added to get the potency scaled
exposure expressed as reference substance equivalents
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Relative potency factors % EuroMix

« Point of departure (PoD) = NOAEL or BMD for each substance in

assessment group
+ Relative potency factor (RPF) = PoD of reference substance / PoD

substance

Reference substance 10 10/10 =1
Substance 1 20 10/20 = 0.5

Substance 2 5 10/5=2
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Sources for RPFs %EuroMix

RPF data from literature

* PoD data from literature

- Experimental dose response data

 TTC values when no in vitro or in vivo data is available
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Aim of the exercises % FuroMix

- In these exercises you will learn how to derive relative potency
factors (RPFs) based on three types of data:
. RPF data from literature
. NOEALs from in vivo studies
. Dose response data using benchmark dose modelling
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Example %> EuroMix

 The example is based on five* substances that have been
grouped in an assessment group for liver steatosis

- Substances: Clothianidin, Flusilazole, Difenoconazole,
Thiacloprid, Imazalil

- Reference substance: Flusilazole

- Exercise 1: RPFs based on in vivo NOAELs from literature
« Exercise 2: NOAELs based on in vivo studies
- Exercise 3: in vitro dose response data

*Most real assessment group contain many more substances. Only
five substances are used in this example to make it easy to follow
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Steatosis AOP network 93 FuroMix

Green = measured in vitro
Purple = measured in vivo
Orange = measured in vitro
and in vivo

Blue = not measured
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Modules for hazard data

% EuroMix

Relative potency factors

Point of departure

Dose response models

Dose-response data
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Modules for hazard data %EuroMix

AOP network
(e. g. steatosis)
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Information in Excel sheets

Excel sheets for

* AOP networks P
« Effect Relations e

+ Testsystems ="
- Effect Representations® ===

* Substances

* Dose-response experiments
* Relative potency factors
* Point of departure
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Information needed for the exercise 1 %EuroMix

- Information on the following modules is needed. The
information is in Excel sheets that are uploaded into the
toolbox.

- Effects (steatosis-liver)

- Substances (Clothianidin, Flusilazole, Difenoconazole,
Thiacloprid, Imazalil)

- Relative potency factors

A B C D

1 idEffect active Substance idSubstance RPF

2 Steatosis-liver Clothianidin RF-0101-001-PPP 0,01962963

3 | Steatosis-liver Difenoconazole RF-0133-001-PPP 0,112765957

4 |Steatosis-liver Flusilazole RF-0218-001-PPP 1

5 |Steatosis-liver Imazalil (aka enilconazole) RF-0246-001-PPP 0,1325
6 |Steatosis-liver Thiacloprid RF-0417-001-PPP 0,441666667

7

8
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Login via MCRA 9 beta % EuroMix

1. Make sure you are using Google Chrome

2. Copy https://mcra-test.rivm.nl in Google Chrome

3. Click on EuroMix toolbox to get access to the O
EuroMix model test toolbox

-

: WAGENINGEN - f f 7
e s n. reknmiTy & e €1Sadm era
Mumirsey of Peakth, ety and Spue Europeen Fuod Satety Authonty _stée_’,’/

MCRA 9.0 Beta

MCRA stands for Monte Carlo Risk Assessment

MCRA is a web-based system for probabilistic exposure and nisk assessment of chemicals in the diet

The MCRA system bangs together statistical models, shared data and data uploaded by the user

MCRA also provides Cumulative Exposure Assessment for chemicals grouped in a Cumulative Assessment Group for
which a single health effect is considered relevant

Optionally exposure from other routes can be added in an Aggregate Exposure Assessment

MCRA was developed in £ project ACROPOLLS and is further developed in actions for EFSA and in EU project Euroiix

Publications and reparts using MCRA

Login

Go 1o registration LOGIN

This project is funded by the Horizon
12 Caon 1ot L0 van Klaveren N il nute Haalth and the Environment (RIVIA) 2020 Framework Programme of the
MCRA i5 developed by Wageningen University & Researth, Blomesns for RIVIM (2007 - 2018 European Union



https://mcra-test.rivm.nl/
https://mcra-test.rivm.nl/

Login EuroMix toolbox %EuroMix

1. Log in: click on
2. Then log in

@‘ MCRA 9 - EuroMix toolbox

xpcwary, Hurwd & ek Acsessinent

> is
+5  Register

Welcome to MCRA 9 (beta), the EuroMix toolbox

Evesy sy, we are exposed 10 a miodure of multiple chemracals via lood smtake, inhalation snd dermal contact. The rsk 10 health
that may result fram this depends on how the effects of ddferent chemicals in the mixture combine, and whether there is any
synergEm or antagonism between them. The rumber of didferent combinations of chemucals i mixtures is infinite and an
efficient test strateqy for mixtures = fackng Furthemmare, there is a scaetal need to raduce animal testing, which is the currant
ey 1esting of chermicals

practice In &5

The EuroMix project will deliver & mixture 15t strategy and test Instruments using novel techniques ag recently proposed by the
entre (JRC) of the European Commussion. The 1ests will resull In data needed for refining future rigk asses
s, public health nstitutes, the European Food Safety Authorlty (EFSA], the
¢ bodies and other atakeholdess, Ullirmately, this will provide informaton
shermicals in mixtures 10 be taken by the Eurgpean Cammission and the

vl

Joim Researct:
turey refevant 10 national fTood safety authoelt
(ECHA), mdustry, requ

opean Chamical Agercy
for future nisk managerment decisions on the safety

Codex Aimentanus
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Insert username password

Jsemame *

- EuromixTraining01

Password *

h LR R R L L]

forgot password create an account

14

%> EuroMix

1. Login with the
username and
password provided
by the tutor

2. Login O

N
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Data folders % EuroMix
1. Click on Data Q

Welcome to MCRA 9 (beta), the EuroMix toolbox

Chemical exposure, hazard and risk assessment

Typical action types which this system can perform are: dietary exposure assessment, hazard dose assessment and risk
assessment. Actions are structured in a network of modular calculators [see Overview].

You have to organize your work in one or more workspaces. The work consists of specifying tasks of a specific action type.
Tasks may need subtasks of other action types.

After running a task, outputs are available. Outputs are in the form of screen reports and print reports, and may also include data
that may be useful as input in other tasks.

All tasks need input data, and some tasks produce output data. Data, but also saved tasks and outputs, are organised in a data
repository, which includes shared items from other users and user groups.

Start by clicking Workspaces or Data, or use wizard options

WORKSPACES

This project is funded by the Horizon
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Data folders % EuroMix
1. Click on data Q

2. The data folder will be unfolded (see second screenshot)
You will see EuroMix Training01 which is your own folder. You can
upload your own files on this folder. For the training you click on

EuroMix Training O

MCRA 9 - EuroMix toolbox

Exposure, Hazard & Risk Assessment

= Data/ EuromixTrainingO1

Name ~ Version

@" MCRA 9 - EuroMix toolbox

Exposure, Hazard & Risk Assessment

-Euronux‘rrammgm
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Data folders % EuroMix

The shared folder contains Excel files with:

1. Description of Effects
2. Description of Substances

3. Relative potency factors

4. Go to EuroMix toolbox main page by clicking on MCRA 9 - EuroMix toolbox

RS CRA 9 - EuroMix tDglbo
Expoaure. b ared B Pk Ansesanyf

poaure, Maxe

= Data/ EuroMixTraining @
Name Version Date
N (Data)
. HepaRG-AdipoRed-five-subst-for training xlsx 1 26:01-2019 1620
. Substances-five-for training.xlsx 1 26-01-2019 15:24
. TestSystems-Responses-EffectRepresentations-for tratning xlsx 1 26-01-2019 12.47
. AOPN-Effecis-EffectRedations-for training. xlsx 1 26-01-2019 12:47



Actions needs to be done in workspaces %EuroMix

1. Click on workspaces and create a new workspace O

Welcome to MCRA 9 (beta), the EuroMix toolbox

Chemical exposure, hazard and risk assessment

Typical action types which this system can perform are: dietary exposure assessment, hazard dose assessment and risk
assessment. Actions are structured in a network of modular calculators [see Overview].

You have to organize your work in one or more workspaces. The work consists of specifying tasks of a specific action type.
Tasks may need subtasks of other action types.

After running a task, outputs are available. Outputs are in the form of screen reports and print reports, and may also include data
that may be useful as input in other tasks.

All tasks need input data, and some tasks produce output data. Data, but also saved tasks and outputs, are organised in a data
repository, which includes shared items from other users and user groups.

Start by clicking Workspaces or Data, or use wizard options

WORKSPACES DATA
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Create a new workspace (1)

%> EuroMix

1. Click on + and a new window pops up O

MCRA 9 - EuroMix toolbox

Exposure, Hazard & Risk Assessment

Workspaces

Name ~

Tags
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Create a new workspace (2) % EuroMix

1. Insert a name for the new workspace O

2. Click on ok O

Create new workspace

Create a new workspace, please provide a descriptive name.

W ame *
@elative potency factors @

Cancel

2020 Framework Programme of the
European Union




Create an action in the workspace (1) %EuroMix

1. Click on + and a new window pops up O

MCRA 9 - EuroMix toolbox / ERGEEINEN [ Clale A i
Exposure, Hazard & Risk Assessment workspace

B Actions o= Data M8 Resuits =) Properties

Workspace actions

This workspace does not contain actions.
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Create an action in the workspace (2) %EuroMix

1. Create a new action Hazard O

Create new action X

= Action types

BB Primary entities <
BB Consumption 4
B8 Occurrence <
BB Exposure <
@azard ) <
B Risk <
Name Cancel
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Create an action in the workspace (3) %EuroMix

1. Create a new action type Relative potency factors O

Create new action X

= Action types

Q Hazard characterisations

B Primary entities <
Bl Consumption ¢ == Inter-species conversions
B Occurrence < == Intra species factors
B Exposure < == Kinetic models
i Hazard < = Molecular docking models
B Risk < = Points of departure

= QSAR membership models

@elative potency faD

Name Cancel
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Create an action in the workspace (4) %EuroMix

1. Insert a name for the action

2. Click on create

Create new action X

= Action type: Relative potency factors

2 A General Calculation Uncertainty sources
B Primary entities < ¥

I Consumption ¢ Relative potency factors module

BB Occurrence <

e (D) D
BB Exposure <

Selection inputs:

Hazard <
- Data or calculation module. Relative potency factors (RPFs) can be given as data or computed from target hazard doses. If

B Risk < possible, computation from target hazard doses will be used (overruling RPF data). The index substance for the RPFs Is chosen
when specifying the Assessment group memberships. Uncertainty about RPFs can be specified by providing or calculating
multiple values for each RPF

Mama
@Dotemy factors-exercise l> Cancel
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Action settings %EuroMix

1. You entered the summary overview.
2. Go to action settings

N

9 - EuraMix toolbox / s Relative potency f. / [N REETVEETCT T S

— Relative potency factors-exercise 1

Fialative posensy 1Rctors action B o £ > c

Summary

General
/s
Name Relative potency factors-exercse |
Description no descnphion
Tags N 1898
Scope
Effects No dats source selected
Substances No dats source selacted
Data
Relative potency factors Nop data source selected

This project is funded by the Horizon
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Specify Substances (1) %Eu#

1. Since you will use data for Relative potency factors in the first
exercise, click on Use data O

2. A indicates that something needs to be done

3. If you are using the toolbox for the first time, we advise you to work
from top of the screen.

4. Start with inserting data for Substances. Click on Substances. O

@” MCRA 9 - EuroMix toolbox / 5 Relative potency I / M LREEIG UGS A
Exg nr asatd A R A wedimey Wi U ton

— Relative potency factors-exercise 1

— )
== Relwwwe potancy Mecton schon E ° S “
Relative potency factora i e
Scope
Substances A
Effects A

Relative potency factors
o Comu"c
Relative potency factors data source

o 4 j




Specify Substances (2) % FuroMix

1. A / indicates that you can insert data

2. Click on pencil O

3. After you clicked on pencil a window pop-up, select Browse O
and you will be connected to your data folders

{;}" MCRA 9 - EuroMix toothox / mm Relative potency f.. / [FRGELAE LGS A
fng e M A Hive Y WOIrR PG e wrton

— Relative potency factors-exercise 1 -
= w:.-p«nmgfm- nx.hm E ° '-7-: ’ "

Refative potency factors / Substances } : ‘S

Substances data source

Not specified @

Substance settings - P —

S

X  Clear
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Specify Substances (3) % FuroMix

1. Click on EuroMixTraining O

2. A second window will open. Click on Substances-five-for-training.xIsx.
The file contains information on Substances.

~ Browse datasources X

= Data

Name Version Date

BB EuroMixTraining

.Eurom:xTraunlngD3

Browse datasources X
= Data/ EuroMixTraining ©
Name Version Date “
N (Data)

@starwes-ﬁve-for training.xlsx > 1 26-01-2019 15:24
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Specify Substances (4) % FuroMix

1. The file Substances-five-for-training.xlsx contains information on
Substances.

2. Check that Substances is selected and blue. O

3. Click on Select. O

Browse datasources X
= Data/ EuroMixTraining (i)

Name Version Date “

N (Data)

. Substances-five-for traiming. xtsx

26:01-2019 15:24

. Secondary input data exposure.mdb 1 21012019 14:36

. Concentrations-klein.mdb 1 21012019 13:5¢9

Selected: Substances-five-for training xlsx
Data groups:  Toggle single Toggle all

. the

European Union




Specify Substances (5) % FuroMix

1. Substances data Sfrce: The green tick means that the data

connection is ok

2. Substances selection: Substances: 5 in scope means that your file
contains 5 Substances.

3. Optional: You can click on the pencil to see the code and name of the
Substances.

4. Substance settings: Click on Index substance to choose FIusiIazoIeO

[l Relative potency f..

tien

= Relative potency factors-exercise 1 E O 3 ’ ¢

Relative potancy faciors actico

Relative potency factors / Substances 240, ¢

Substances data source

>  Substances-five-for travung xisx w1 @’

Substances selection

Substances: 5 in scope ra

Substance settings B Save Cinege

-0

£ZUZU Framework Frograrmnme or e
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Specify Substances (6) % EuroMix

1. Substance settings: Index substance is Flusilazole O

2. Click on Save changeso

3. Go back to action settings in the navigationo

A 9 - EuroMix toolbox / s Refative potency 1. / [N GEEINCE LGRS AR
. §IM oD achon

— Relative potency factors-exercise 1
= Reltive potency factors action )

Relative potency factors / Substunces

Substances data source

> Substances-five-for fraining xfsx vl v 7
Substances selection
Substances: 5 In scope /s
Substance settings
s

-0
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Specify Effects (1) % EuroMix

1. Substances: The green tick means that the data connection is ok.Q

2. Now the specific Effect must be selected. O

3. Click on Effects.O

@’ MCRA @ - EuroMix toolbox / = Relative potency 1. / [T JaGEEIGTE el (lle ) o8
A N 3 sk 4 n - i aoson

— Relative potency factors-exercise 1 E O = > ¢

== Nduthe potency facions action

Relative potency factors itedsa [

Scope

Substances (5 in scope)

Relative potency factors

= Usedata LB Compute

Relative potency factors data source

Nat specified ra

This project is funded by the Horizon
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Specify Effects (2) % EuroMix

1. A / indicates that you can insert data

2. Click on pencil O

3. After you clicked on pencil a window pop-up, select Browse O
and you will be connected to your data folders

@':’ MCRA 9 - EuroMix taolbox / = Relative potency f.. / [CIREEHTERIERTSTE B
Huzaed & Rk 4 actian

— Relative potency factors-exercise 1 ’ o
== ua(m-pmmg!mrn zhnn ° :E > e

Relative potency fectars / Effects i 0
Effects data source
Not specified @
Effect settings B Save Cranpe
Focal offoct v o
[ Inchude key avants {effocts) of AOP netwark (5]
! B ( Browse

X  Clear L. _
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Specify Effects (3) % FuroMix

1. Click on EuroMixTrainingO

2. A second window will open. Click on AOPN-Effects-EffectRelations-for-
training.xlsx. The file contains Effects data.

Browse datasources X

= Data

Name Version Date

BB EuroMixTraining

.Eurom:xTralnlngD3
Browse datasources

= Data/ EuroMixTraining

Name

N (Data)

@Nfﬁects.EffectReIations-for training.xlsx >

This project is funded by the Horizon
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Specify Effects (4) % EuroMix

1. The file AOPN-Effects-EffectRelations-for-training.xlsx contains Effects
data.

2. Check that Effects is selected and blue. O

3. Click on SeIect.O

| Browse datasources X
= Data/ EuroMixTraining @
Name Version Date
N (Data)

. AOPN-Effects-EffectRelations-for training asx 2601.2010 1247

. Secendary Input data exposure. mdb 1 21-01-2019 14:36

Selected: AOPN-Effects-EffectRelations-for training.xlsx
Toggle single Toggle all

Select Cancel

This project is funded by the Horizon
2020 Framework Programme of the
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Specify Effects (5) % FuroMix

1. Effects data source: The green tick means that the data connection is
ok.

2. Effects selection: Effects: 2 in scope means that your file contains 2
Effect.

3. Optional: You can click on the pencil to see the code and name of the
Effects

4. Effect settings: Click to select the Focal effect steatosis-liver O

5. Click on Save changes

6. Go back to action settings in the navigation

@" MCRA 9 - EuraMix toolbox / m Relative potency f / [MLGEILCE LS Al
Lt I LB d&d ' D =mn

= Relative potency factors-exercise 1 E g = > o

Retatrer patency factors acton

Refative potency factors / Effects e e

Effects data source

>  AOPN-Effects-EffectRelations-for fraimmg xlsx vl @

I ‘ i

“ ,.
S S

G‘. ver I'mlnns-lxﬂ'l) - L o

[0 include key events (effacts) of ADE network .

2U20 Framework Frogramme of the
European Union




Specify Relative potency factors data (1) % FEuroMix

1. A * dicates that you can insert data

2. Click on pencil O

3. After you clicked on pencil a window pop-up, select Browse O
and you will be connected to your data folders

MCRA 9 - EuroMix 1oolbox / m Relative potency f., / [N LU R S e R
sl & Witzh Agze v " ANTED awvon

= Relative potency faclors-exercise 1 B S = - @

== Falative poteocy factors action

Redutive potency factors \ G

Scope
Substances (S n scope)

Effects {2 in scape)

Relative potency factors

= Use data ° Compute

Relative potency factors data source

Not specified @
] Browse 1
This project is funded by the Horizon

X Clear 2020 Framework Programme of the
European Union




Specify Relative potency factors data (2& FEuroMix

1. Click on EuroMixTrainingO

2. A second window will open. Click on RPF-five-subst-for-training.xIsx.
The file contains Relative potency factor data. O

Browse datasources X

= Data

Name Version Date

BB EuroMixTraining

.Eurom:xTraunlngD3

Browse datasources

= Data/ EuroMixTraining

-
Name

N (Data)

. RPF-five-subst-for-training.xisx >

This project is funded by the Horizon
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Specify Relative potency factors data (3) % FEuroMix

1. The file RPF-five-subst-for-training.xlsx contains Relative potency
factor data

2. Check that Relative potency factors is selected and blue. O
3. Click on Select. d

Browse datasources X
= Data/ EuroMixTraining (i ]
Name ~ Version Date
M (Data)

. RPF-five-gubst-for-training xlsx

06-02-2019 14:35

Selected: RPF-five-subst-for-training xlsx
Data gro

:  Toggle single Toggle all

Relative potency factors

Cancel
2020' Frémewor P rogrémme of the

European Union




Specify Relative potency factors data (4) % FEuroMix

1. Relative potency factors data source: The green tick means that the

data connection is ok O

2. Now all settings are done, Click on Summary in the navigation m

q” MCRA 9 - EuroMix toolbox / s Relative potency |

il Relative potency 1.
ncton

= Belative potency factors-exercise 1 ¢
Harive potency fooiors 20200
Rolative potency lactors [ 3
Scope
Substances (5 In scope)
Effects {2 m scope) v

Relative potency factors

= Usedota LB Comoute

Relative potency factors data source

> ROFfive-subsr-for-training xisy  vf @

This project is funded by the Horizon
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Summary overview % EuroMix

1. In the summary overview you can see the settings.

2. If all settings are ok, click on run to start the run. O

@” MCRA 9 - EuroMix toolbox / m Relative potency f. / [N LEENECHS AR

acton

= Relative potency factors-exercise 1

== Refaive polency factors pchon

Sumimary

General a
7’
Name fislateve potancy factors-asercise 1
Description o descaption
Tags no tags
Scope
Effects AOPN-Effects-EffectRelatians-for training.xlsx v1 v’
Substances Substances-live-for training xisx v1 v
Data
Relative potency factars RPFfive-subst fortraining xlsx w1 v

This project is funded by the Horizon
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Run the calculation of relative potency % FuroMix
factors

1. After you start running the calculation, y()d)see a screen with waiting
for activation. This takes 10-20 seconds.

2. Then waiting for activation changes into running. This might take 3-4
minutes. If it takes longer than 10 minutes abort the job.

3. After 3-4 minutes you see Run to completion.

4. To see the result, click on Relative potency factors training. O

Results
Output Sheres Message Date Running time
> % Job scheduled for axecution (wailing for available
O Relative potency factors trainng , resources) 0
Results
Output Message Date Runmning timo
O Relative potency factors traning ,' Computing dose responsa models 0
Results
Output Status Message Date Running time

27-01-201%9103% 00:0003

O Relative potency factors frainm
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View the output (1) %EuroMix

Action settings shows the settings for the run.

Sub-action results shows intermediary results of the run. O
Relative potency factors shows the final result of the run.O
Click on Relative potency factors to view the results.

Hwn =

rq'/ MCRA 9 - EuroMix toolbox / == Relative potency .. /[N RGEICE L R A

— Relative potency factors-exercise 1 -
= Mabvepdef-ghdursa!nm E * 25 | 3 .=

Results / Relative potency fastnresgercise 1

Sub-action results

v Action settings

Relative potency factor

> Data sources
> Relative potency factors
> Run settings

> Uncertainty settings

> Output settings
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View the output (2) %EuroMix

1. Results are shown in a graph and a table
2. The relative potency factors are used for the dose addition approach

Results / Relative potency factors-exercise 1

Action settings Sub-action results Relative potency factors

v Relative potency factors

Relative Potency Factors
002 003 006 01 02 03 06 1
L 1 1 L 1 1 1 1
Flusilazole o
Thiacloprid [
Imazalil (aka enilconazole) D
Difenoconazole - (<}
Clothianidin | @
il®e
Substance name Substance code RPF (nominal) scaled to reference
Clothianidin RF-0101-001-PPP 0.0196
Difenoconazole RF-0133-001-PPP 0113
Flusilazole RF-0218-001-PPP 1

Imazalil (aka eniiconazole) RF-0246-001-PPP 0133
Thiacloprid RF-0417-001-PPP 0,442
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