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Purpose of ECHA examples:

« To address specifically the REACH registrants

« To try to translate the science into regulatory language
« To increase the transparency of a complex tool

« To re-iterate the Toolbox philosophy for a prediction

« To illustrate the Toolbox flexibility

« To facilitate the development of adaptations

« To promote the use of alternatives for REACH

echa.europa.eu



Outline of this presentation

On prediction of skin sensitisation

1) A straight-forward example
2) Example with activation:

transformations including skin
metabolism and auto-oxidation



"ECHA

EUROPEAN CHEMICALS AGENCY

Objectives of this presentation: Jv=-

Vv

To demonstrate the following:

Input and profiling the target chemical
Identifying analogues of the target chemical
Filling data gaps for target chemical by read-across

Profiling target chemical taking into account its (a)biotic
activation (by simulating skin metabolism and auto-
oxidation products)

Collect mechanistic analogues depending on the products

Filling data gaps by read across when (a)biotic activation
is taken into account (final structural refinement)

echa.europa.eu 4
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Recommended Category formation process

Phase I. “Structure-related” profilers
+ Organic functional group First grouping
e Structural similarity T
+ US EPA Categorization P P
+ OECD Categorization

+ Genotoxicity/carcinogenicity

Phase II. "Mechanism based” or
“endpoint specific” profilers
« Protein binding alerts Subcategorization
« Aquatic toxicity profilers

Phase III. Refine category —
+ Chemical refinement Subcategorization
+ Biological refinement (conditions) endpoint specific
« Data traceability and quality

echa.europa.eu 5
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The skin sensitisation endpoint

« In Annex VII of REACH (for more than 1 tpa)

« The information requirement can be adapted:
« According to column 2 of the Annex
« According to Annex XI

« The Murine Local Lymph Node Assay (LLNA) is
recommended

« Guinea Pig Maximisation Test (GPMT) is still sometimes
used

 No requirement for testing proposal in Annex VII, BUT
 New animal studies to be conducted only as a last resort

echa.europa.eu
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Relevant databases and profilers

Relevant databases:

« “SKkin sensitisation”, which includes more than 1 035 chemicals
(includes the OASIS skin sensitisation database)

« "“Skin sensitisation ECETOC"”, with 39 chemicals
« ECHA Chem currently brings more than 1 000 studies to the Toolbox

, the thresholds in the CLP
Regulation and the respective guidance should be checked.

Relevant profilers:
« Protein binding by OASIS (101 categories)
« Protein binding by OECD (102 categories)
* Protein binding potency (90 categories)
« Protein binding alerts for skin sensitisation by OASIS (100 categories)
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A straight-forward example

Step-by-step example on how to predict
the skin sensitisation potential approach
of a chemical by read-across based on
an analogue approach (for beginners)

pdf
video



http://www.qsartoolbox.org/documents/21638082/21638271/tutorial_1_en.pdf
http://oasis-lmc.org/products/software/toolbox/toolbox-support/demo1.aspx
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Input of chemical (CAS 122-04-3)
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Profiling for protein binding

QSAR TOOLBOX

Profiling Profiling Schemes

# ]

Apply !

Profiling methods

Select All Unselect Al

zation atpH =9
in binding by
n binding

n
Protein binding alerts for skin sensitiza’

» Profiling

Filter endpoint tree...

» Endpoint » Category Definition » Data Gap Filling

into Cats

Developx

1 [target] |

Structure

[HSubstance Identity

EHPhysical Chemical Properties
HEnvironmental Fate and Transport
FEcotoxicological Information
EHHuman Health Hazards

HPrafile

General Mechanistic

Protein binding by OECD

Tﬂdpoint Specific
Protein binding alerts for sk...

Protein binding by OASIS v1.2 Acylation > Direct acylation involving a leaving group

Acylation

Acylation == Direct acylation invelving a leaving group == (Thio)Acyl and (thio)jcarbamayl halides and cyanides
Acylation

Acylation == Direct Acylation Invalving a Leaving group

Acylation == Direct Acylation Involving a Leaving group == Acyl halides (including benzyl and carbamayl deriv.)

Acylation
Acylation == Direct acylation involving a leaving group
Acylation = Direct acylation involving a leaving group = (Thio)Acyl and (thio)carbamaoyl halides and cyanides

echa.europa.eu 10
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MoA Explanation: Acyl halides

Mechanistic Domain: Acylation
Mechanistic Alert: Direct acylation involving a leaving group

Structural Alert- Acyl halides
This category includes chemicals that potentially can cause skin sensitization effect as a result of protein conjugation via Nucleophilic substitution on acyl halides.

The possible structural alert acting by this mechanism is illustrated below:

0 0
[} Pr-NH, I
R—C._ ——>=  R—C_ + H-Hd
Hil NH—Tr
Hal =F, 1, Br. 1
E=alkyl, arvl

Acyl halides are compounds that have a halogen atom in place of OH group of acids. The nucleophile attacks the carbonyl carbon forming a tetrahedral intermediate. When the tetrahedral intermediate collapses, the wealkcer
base is eliminated. If the nucleophile is neutral, the mechanism has an additional step. A proton is lost from the tetrahedral intermediate formed in the first step, resulting in a tetrahedral intermediate equivalent to the one formed
by negatively charged nucleophiles. This tetrahedral intermediate expels the weaker of the two bases- the newly added group after it has lost a proton or the group that was attached to the acyl group in the reactant. Halogen
ions are weaker bases than the amino groups in proteins.

These reactions are called nucleophilic acyl substitution reactions because a nucleophile (protein molecule) has replaced the substituent that was attached to the acyl group in the reactant. It is also called an acyl transfer
reaction because an acyl group has been transferred from one group to another.

echa.europa.eu 11
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— o Y EN
QSAR TOOLBOX oh 10100 s (o

¥ Profiling » Endpoint » Category Definition P Data Gap Fi

The OECD QSAR Toolbox
for Groupi hemicals
into Categories

Developed by LMC, Bulgaria

Import Delete Tautomerize

Databases Filter endpoint tree...

[ seiectal Junseiectal] et ] about

[ Physical Chemical Properties
M Environmental Fate and Transport
Ecotoxicological Information
L log Structure O
Human Health Hazards
cterial mutagenidty

ESubstance Identity

EPhysical Chemical Properties Data @
FIEnvironmental Fate and Transport
EEcotoxicological Information Data is extracted from the selected databases only!
EHuman Health Hazards
— Acute Toxicity
HECarcinogenicity
HEIDevelopmental Toxicity / Teratogenicity [C] b not show this message
HEGenetic Toxicity

— Immunotoxicity
HAlritation / Corrosion

— Neurotoxicity
—Repeated Dose Toxicity

-1Sensitisation
H1Skin
(#lin Chemico

No data found

HE Toxicity to Reproduction
HToxicokinetics, Metabolism and Distribution

ventories

echa.europa.eu



CECHA Structure based grouping and
EUROPEAN CHEMICALS AGENCY profiling of the analogues

o Tgr 5 (@7o70) 588
QSAR TOOLBOX G T3 & 10100 T

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Profiling Profiling Schemes '_I'ht':_l_'JEC[_) QS}R Tc_ralbnx
for Grouping Chemicals
¥ [ ] into Categori

Apply New Jelete Developed by LMC, Bulgaria

Profiing methods Filter endpoint tree...

Select Al Unselect All

HFr inding potency
M Superfragm I

R - R - . - .
Struct - h/—/_ﬂ —cr _HJJJJJ ff"ﬂj ,_/—/‘)‘ ‘ %_ﬁ .
ructure b c/_)ﬂ K -:—:C 5 P j T,

Il Ultimate
Endpoint Specific

HSubstance Identity _

FEPhysical Chemical Properties
EEnvirenmental Fate and Transport
EEcaotoxicological Information

FHuman Health Hazards (8/8) M- 0.23 % M: Strongly ... M: 1.8 % M: Strongly ... M: 8.8 % M:2.3 % M:2.7 % M: 2.7 %
EIProfile
HAGeneral Mechanistic
Acylation Acylation Acylation Acylation Acylation Acylation Acylation Acylation
Acylation =...  Acylation =...  Acylation == Acylation == Acylation => .. Acylation =... Acylation ... Acylation »__.
L Protein binding by OASIS v1.2 Acylation =__. g;‘i,élatmn = Acylation == Acylation == Acylation == __ Acylation = Acylation =_. Acylation =__.
SN2 == Nu._.
SN2 == Nu._.
Acylation Acylation Acylation Acylation Acylation Acylation Acylation Acylation
Acylation = Acylation =_.. Acylation ==__ Acylation == Acylation == . Acylation =... Acylation =._. Acylation »__.
L Protein binding by OECD Acylation = g;yglat|0|1 = Acylation == __ Acylation == Acylation => ___ Acylation = . Acylation = . Acylation =__.
SN2 == SM...
SN2 == SM...
—i Endpoint Specific
Metabuolis sformations
etabolsm/Transformation Acylation Acylation Acylation Acylation Acylation Acylation Acylation Acylation
Protein binding alerts for skin...  Acylation »...  Acylation »._.  Acylation > __ Acylation == Acylation »=> .. Acylation =...  Acylation =..  Acylation =__.
Documented - Acylation =._.  Acylation =... Acylation == Acylation ==.._ Acylation => .. Acylation =... Acylation >...  Acylation >__.
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QSAR TOOLBOX

Filling

Data Gap Filing Method
©® Read-across
@ Trend analysis
@ (Q)SAR models

Target Endpoint
Human Health Hazards Sensitisation Skin In Vive
LLNA EC3

Filter endpoint tree...

Tl
F Profiling

B

» Endpoint

Data gap filling
B

S

» Category Definition

o1
10100

» Data Gap Filling

s 8 x
About Update

into Categor
Developed by

[1 arget]

Structure

N=O &

O

[HSubstance Identity
[HPhysical Chemical Properties
[HEnvironmental Fate and Transport
[HEcotoxicological Information
[EHuman Health Hazards
HHAcute Toxicity
HHCarcinogenicity
HHDevelopmental Toxicity / Teratogenicity
HEGenetic Toxicity
— Immunaotoxicity
HHIrritation / Corrosion
— MNeurotoxicity
HHRepeated Dose Toxicity
[F1Sensitisation

HSkin
#Hin Chemico
Hin Vitro
Hlin Vivo
GPMT
HILLMNA
EC3
FlUndefined Assay
HHToxicity to Reproduction

Starting gap filling ...

o) I 155 %

HHToxicokinetics, Metabolism and Distribution

echa.europa.eu

o CHs
CH;
CH;

Possible data inconsistency

> - Scale/Unit

Gap filling scale funit
@ Skin sensitization EC3{ratic)
) 5kin sensitisation I (Qasis)
(' Skin sensitisation I (ECETOC)
(2 Skin Sensitization (Danish EPA)

Selected [6/8] points

W OK

CHs CH=

27 %

14



YECHA Structure based grouping
EUROPEAN CHEMICALS AGENCY (acyl halide) and prediction

2 |k I |5 |k | |k | :

Data Gap Filling Method

©® Read-across

@ Trend analysis

i
o= g ors “ ]
@ (Q)SAR models Structure b c/_)=o b/_/f :I C_=C—= :I_/_/_,J_,—/‘f :I—/_/I/_/_d-/‘f b/_/_)‘ ”‘CZ’(:’(:,‘?'

Target Endpoint

Human Health Hazards S sati In Vivo
LLNA

[ o 5 M023% 0 [T VTSSKI WIS MES 60 N2 6] MERTo6 NE7oen -
[ r

Descriptors | I Prediction | Accept prediction

Return to matrix

Read across prediction of EC3,
taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals, Select/filter data
Observed target value: "Strongly positive', Predicted target value: "Strongly positive'
Selection navigation
N g g g g g g g Gap filling approach
Strongly positive +- -~ --- _fpeood Jescos fpoosoases L FoosesEesoos fomesoossases Jomesconsases dpoed]_peosood fposc o 4 Descriptors/data
: : : : E E ; Model/(Q)SAR
E E i E E E E Calculation options
' ' ' : : : : Visual options
H H H H f &
Miscellaneous

‘Weakly positive |

EC3 {obs.)

Predicted value strongly positive

Megative

log Kow

Descriptor X:  |log Kow v]
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An example with (bio)activation

Step-by-step example for
predicting skin sensitization
accounting for skin metabolism

pdf


http://www.qsartoolbox.org/documents/21638082/21638271/Tutorial_1_Prediction_of_SSaccounting_for_metabolism_en.pdf
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Input of chemical (CAS 97-53-0)

Search by CAS #
57530 »  [C] Tautomeric sets Search
| Selectall | Clear all || InvertSelection | Selected 1of1
Selected CAS Smiles Depiction
CH
B 3
0 OH
1 a7-33-0 COcloo{CC=
Yes
CH,
o

Mames

: eugenol (4
: eugenol

: 4-allyl-2-m
¢ 1-allyl-3-m
: phenol, 2-r
: phenal, 4-
: 2-methoxy-
: 2-methoxy-
: 4-allyl-2-m
10: p-allylgua

[F=J - EECU . (T B SR Y N I

CAS/Mame

14:
15:
16:
17:
18:
14:
20:
21:

=N [HCR (=5

[ W OK ] [x::ancel]

Micro
Micro
Phys-
REAC
Skin ¢
Skin ¢
s HF
USER

3: Low Qualil
1: Experi
2: USER I
4: Low Qualil
1: Genotc
2: USER I

5: High Quali 5: High Quali

20 Mame CASf2D
14: Cherr 6: Ce
15: Dend 7: Ch
16 Kerat 8: D3
17 Carcil 9: De
18: Cell T 10: &
19: Micro & 111 E
20: Skin « ® Ef
21: ECHA 13: E
3: Low Qualil 14: E
1: USER [ 15: E
2 Experil 16:G
4: Low Qualil 17: K
1: USER [ 18: M
2: Genotc 13: M
20: M
e ) 21 M

-
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QSAR TOOLBOX

Profiling
and data L
gathering

I Physical Chemical Properties

B Environmental Fate and Transport
Il Ecotoxicological Information
Human Health Hazards

= rial mutagenicity I

0 1
10100

» Profiling » Endpoint } Category Definition » Data Gap Filling

Delete Tautomerize

Inventory

.Filter endpoint tree. ..

Structure

[HSubstance Identity

HPhysical Chemical Properties
[FEnvironmental Fate and Transport
HEcotoxicological Information

MHuman Health Hazards ‘(1;2] M: 13 %, Moderate sensitizer

Profile
General Mechanistic
Protein binding by OASIS v1.2
Protein binding by OECD
Endpoint Specific
Protein binding alerts for skin sensitization by DASI...

echa.europa.eu

|1 [target]

CHa
’

Mo alert found
Mo alert found

Mo alert found
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Grouping by organ
functional groups (OFG)
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e e ||e |

I

&

L@

|1 [target]

v

CHa

Chz
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1
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Structure

GEIEMB%  M37%  MAs%  MM% Mm%

©® Read-across

@ Trend analysis
@ (Q)SAR models

Target Endpoint

Skin In Vivo

sation

Human Health Hazards Sensitis

Accept prediction

Return to matrix

Select/filter data

Gap filling approach

Descriptors/data

Model/(Q)SAR

[+ Information

[+ Miscellaneous

[+ Visual options

Descriptors ||Predid:ion |

Read across prediction of EC3,

taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: 'Positive’, Predicted target value: ‘Positive

Positive -

’sqe) £23

Megative -

100 110 120

7o &0 40

G0

a0

20

10

<10 aa

50 50 40 30 -20

-ro

log Kow

Descriptor ¥: [Iog Kow
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ing by OFG (nested)

ping

gECHA Grou
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|l

|

|1 [target]

3

Structure

torr0) KRN EOSERENNN ETEECEN PRI SR FCSTI T -

| L ec3

Accept prediction

Return to matrix

Select/filter data
ion naviga

Descriptors [data
Model/(Q)SAR

Gap filling appreoach

(+ Visual options
1+ Information
[+ Miscellaneous

Descriptors ||Predir:h'on |

Read across prediction of EC3,
taking the highest mode from the nearest 5 neighbours, based on 7 values from 7 neighbour chemicals,

Observed target value: "Negative', Predicted target value: 'Positive

soods

EREEEE EEREE
'
'
'
'
'
'
'
'
'
'
|
0
'
'
'
'
'

P

T T T T T T T T T T T T T T T T T T T T
285 270 275 280 285 280 295 300 305 310 345 320 325 330 335 340 345 350 355 360 365

Positive | - i

’s010) £23

Megative +--

log Kow

Descriptor X: [Iog Kaw

Data Gap Filing Method

©® Read-across

@ Trend analysis

Target Endpoint

@ (Q)SAR models

20
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Filter endpoint tree...

Auto-oxidation products

Structure

ESubstance Identity
—CAS Number
F—Chemical IDs

—Chemical Name

— Structural Formula

EHPhysical Chemical Properties
FHEnvironmental Fate and Transport
FHEcotoxicological Information
ElHuman Health Hazards

EIProfile

General Mechanistic

Protein binding by OASIS v1.2

Protein binding by OECD

—L|:_|Empiric

(2196)

Tﬂdpnint Specific
Protein binding alerts for skin sensitization by OASI. ..

|1 ftarget]

| |2 [target,transf. product] | |3 [target,transf. product] | |4 [target,transf. product]

aH

R

0

97-53-0

Einecs Number:2025891
eugenol (4-allyl-2-methoxyph...
eugenol
4-allyl-2-methoxy-phenal
1-allyl-3-methosxy-4-hydroxy. ..
phenol, 2-methoxy-4-(2-prop
phenaol, 4-allyl-2-methoxy-
2-methoxy-4-{prop-2-en-1-yl)
2-methoxy-4-(2-propenyl)pheno
4-allyl-2-methoxyphenal
p-allylguaiacol
COclec(CC=Clccc10

M: Megative, Negative, Nega...

Mo alert found

Mo alert found

Mo alert found

£
] o
% fi
&
kFy

MIA
NA

COC1=CC(=CC=C)...

Michael Addition

Michael Addition =
Michael Addition =___

Michael addition

Michael addition =
Michael addition =...
Michael addition =
Michael addition =...

Michael Addition

Michael Addition =. .
Michael Addition =

echa.europa.eu

o,
Fr
9 oH
o=
-
=}
Z

MAA
NA

COclee(C{C=C)0...

Radical reactions

Radical reactions =
Radical reactions =

Mo alert found

Radical reactions

Radical reactions =...
Radical reactions >

A
HE—g "
HO

MN/A
MNA

COc1lee(CC2C02)cce1C

M: Positive, Positive, .

SN2
SM2 == Ring opening ...
SN2 == Ring opening ...
SN2
SM2 == Epoxides and...
SN2 == Epoxides and...

SN2
SN2 == Ring opening ...
SN2 == Ring opening ...

21
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Skin metabolism products

Profiing methods :Filter endpaint tree... |1 [target] | |2 | |3 | |4

Select Al Unselect Al [6] [M]

B Ionization atpH = 9

B Protein binding by OA

Protein binding by ¢

B Protein binding potency
Superfragments

B Toxic hazard d

B Toxic hazard d

B Ultimate biodeg

ification by Cramer (
cation by Cramer (

Endpoint Specific

B Acute aguatic

B Acute aquatic to:
B Aquatic toxidity d
M Bicaccum

ty dassification by

] E‘|c-d\:ur.:d.:hc-n fragmen
B Carcinogenicity (genotox

DA alerts for AMES, MM and CA by O
I Eye irritation/corrosion Exdusion rule
M Eye irritation/corrosion Indusion rules
W in vitro mutagenicity (Ames test) o
B in vive mutagenicity (Micronudeus) ale]

I Keratinocyte gen

tion corrosion Ex
in irritation/corrosion Indusion rules

Metabolism,Transformations

Select All Unselect All

B Documented

I Observed Mammalian metabolism
erved Microbial metabolism
erved Rat In vivo metabolis

I Observed Rat Liver 59 metabolism

B Simulated

B Autoxidation simulator

B Autoxidation simulator (zlkaline mediu
M Dissodiation simulation

B Hydrolysis simulator (acidic)

I Hydrol imulator (basic)

I Hydrol imulator (neutral)

Structure

[HEnvironmental Fate and Transport
FEcotoxicological Information
EHHuman Health Hazards

HProfile

H=1General Mechanistic

—Protein binding by OASIS v1.2

—Protein binding by OECD

Endpoint Specific

Protein binding alerts for skin sensitization by OASI...

(121191 M: Negative, Megative, Nega...

Michael Addition

Michael Addition == Quinoid...
Michael Addition == Quinoid...

Mo alert found
Nucleophilic addition

Nucleophilic addition == Add...
Nucleophilic addition == Add...

Schiff base formation

Schiff base formation == Dir...
Schiff base formation == Dir...
Schiff base formation => Sc...
Schiff base formation => Sc...

Michael addition

Michael addition == Polarise. .
Michael addition == Polarise. .
Michael addition == Quinone. ..
Michael addition == Quinone. ..
Michael addition == Quinone. ..

No alert found
Schiff Base Formers

Schiff Base Formers == Dire._.
Schiff Base Formers == Dire._.
Schiff Base Formers == Dire._.

Michael Addition

Michael Addition => Quinoid._.
Michael Addition => Quinoid._.

Mo alert found
Schiff base formation

Schiff base formation == Sc. .

echa.europa.eu

M: Equivocal, Nega...

Michael Addition

Michael Addition =...
Michael Addition =...

Michael addition

Michael addition =__.
Michael addition =__.
Michael addition =__.
Michael addition =__.

Michael Addition

Michael Addition =__.
Michael Addition =__.

CHz o
/

/;j /}

o CHz

M: MNegative, Negat. ..

Michael Addition

Michael Addition =...
Michael Addition =...
Nucleophilic addition

Nucleophilic additio...
Nucleophilic additio...

Michael addition

Michael addition =__.
Michael addition =__.
Michael addition =__.
Michael addition =__.

Michael Addition
Michael Addition =__.
Michael Addition =__.

-

M: MNegative, Negative,...

Michael Addition
Michael Addition == Q...
Michael Addition == Q...
MNucleophilic addition

MNucleophilic addition ...
MNucleophilic addition ...

Michael addition

Michael addition == P__
Michael addition == P__
Michael addition == Q..
Michael addition == Q..

Michael Addition
Michael Addition == Q__
Michael Addition == Q__
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Combining transformation products

- E ]

Protein binding alerts for skin sensitization by OASIS v1.2

Target(s) profiles
Michael Addition == Quinoide type compounds > Quinone methide(s)imines; Quinoide oxime structure; Nitroguinones, Naphthoguinone(s) /imines

Mo alert found
Radical reactions == Free radical formation = Hydroperoxides

Schiff base formation == Schiff base formation with carbonyl compounds == Aldehydes
5M2 == Ring opening 5M2 reaction == Epoxides, Aziridines and Sulfuranes

Combining compounds with the same mechanisms as the target
products from skin metabolism and auto-oxidation resulted in:

e More than 900 structures, and

e More than 1 000 data points

echa.europa.eu 23



" ECHA  After chemical refinement OFG
EUROPEAN CHEMICALS AGENCY (allyI, phenoI’ ether)’ ECETOC

5o &6
QSAR TODOLBOX 6 E b 10100 E .

» Profiling » Endpoint } Category Definition » Data Gap Filling

Filling The OECD QSAR Toolbox
. for Grouping Chemicals
# into Categor
/ Developed by

Data Gap Filling Method 1 ftarget] ‘ |2 | |3 | |4 | |5 ‘ |B 1

© Read-across
CHy

@ Trend analysis

o
@ (Q)SAR models ta
Structure O cfc :
Target Endpoint
i o
[

Human Health Hazards

cy

EHuman Health H... (10/16) [INERITEECCER IS NS B SO SN -
<« G
Descriptors | I Prediction | Accept prediction

Return to matrix

Read across prediction of EC3, 5 M W N, Skin sensitisation,
taking the highest mode from the nearest 5 neighbours, based on 9 values from 7 neighbour chemicals, +| Select filter data
Observed target values: ‘Positive (x3), Predicted target value: "'Positive” = !/ &
Selection navigation

Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

Positive

EC3. S MW N, Skin sensitisation {obs.)

Megative

log Kow

Descriptor X: | log Kow ']
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After chemical refinement OFG

"ECHA

EUROPEAN CHEMICALS AGENCY

QSAR TOOLBOX

Filing

¥

®

L

» Profiling

(allyl, phenol, ether), EC3 (%)
5

} Endpoint

rh i &6 * N\
10100 About Update

¥ Category Definition » Data Gap Filling
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Data Gap Filing Method

After chemical refinement OFG
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Summary

Too many or

CHs ;
/ ' Structural ‘ too little — Positive read-
? OH analogues analogues, no across prediction
mechanistic
explanation
Protein . .
g ow to
Vi binding select Is prediction
CH; — alerts: — ~ _ mmmmmmm) possible as stand-
No alert mechanistic alone result?
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found
l Grouping with
(bio)transformation
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of the target taking Positive read-
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Step-by-step example for how to use the
Toolbox AOP workflow for Skin Sensitization(pdf)

QSAR TOOLBOX

Overview of implemented AOP scheme

Key node Key event
@ Protein binding alerts

in chemico Peptide depletion assay DPRA (Cys)
in chemico Peptide depletion assay DPRA (Lys)

@ in chemico Glutathione depletion assay G5H (RC50)

Protein binding —in
- silico/theoretical

L'

Protein binding
potency in chemico

in chemico Adduct formation assay LC-MS

@ in vitro Keratinocyte ARE (ECL.5, EC2, EC3)

in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CD86) - Cellular response

@ in vitro Dendritic cell activity assay MUSST (expression of CD86)

@ in vive Organ response (LLNA) Organ response

@ in vive Organism response (GPMT) > Organism response
The OECD QSAR Toolbax for Grouping Chemicals into Categories
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Some learnings:

« The prediction could be relatively simple, sometimes is more
difficult, and sometimes looks impossible.

« Check for experimental data (all data principle) first, EC3?

« Source of data should be traceable, data of good quality

« Select analogues by broad structural similarity first

« Consider further (sub)categorisation for consistent mechanism
« If the prediction seems negative, try transformation to check
« Check for data for the predicted transformation products

« Make a conservative estimation - toxicological hazard should
not be underestimated and the prediction should be useful for
C&L and/or risk assessment (consider cut-offs!)
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Thank youl

tatiana.netzeva@echa.europa.eu

Subscribe to our news at
echa.europa.eu/subscribe

Follow us on Twitter
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