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|éEATi6 || MechoA+ scheme
T ~——
MechoA+ T
&
- Collaborative work: KREATIS, LIMU, Unilever et

. Structure-Activity Relationships (SAR) model
] o Expert judgement

- Predict Molecular Initiating Events (MIE)

- For organic substances

- For many species ~
- Unify ecotoxicologists et human health toxicologists MechoA alerts

Mode Of Action

MechoA (MOA)
|
| v ¥ ! }
T I\i/lnci):;ctl;rl]agr Cellular Organ Organism Population
event (MIE) responses responses responses responses

[1] Adapted from Ankley, G. T. et al., 2010. Environ. Toxicol. Chem. 29, 730-741.
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|éEATi§ MechoA+ scheme

" MechoA+ scheme )
( MechoA+ 152 MIE alerts

* Merging of the most recent MIE schemes 6 classes
: 27 sub-classes
¢ Built on the advantages of both - -/
* Refine and improve ( MechoA schemel2! h
69 MIE alerts
6 classes
L 23 sub-classes )

( Sapounidou-Firman schemel3-4 A
183 MIE alerts

3 classes

25 sub-classes
N\ J

[2] Bauer FJ, et al., 2018. Comput. Toxicol. 7, 36-45.
[3] Sapounidou M, et al., 2021. Environ. Sci. Technol. 55, 1897-1907.
[4] Firman J.W., et al., 2022. Environ. Sci. Technol. 56,17805-17814.
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|éEATi6 MechoA+ scheme

C OTHER SPECIFIC INTERACTIONS )

( {under development®) ENDOCRINE MODALITY ) ‘

( INHIBITION OF MEMBRANE SYNTHESIS & ASSEMBLY @@@

( DISRUPTION OF GENE TRANSLATION & TRANSCRIPTION

q
C INHIBITION OF AMINO-ACID & NUCLEIC ACID SYNTHESIS @
d MEMBRANE

WITH ENDOGEN POLAR NARCOSIS
C PROTEIN-BOUND INORGANIC ION CHELATION @ e DESTABILISATION
@ NARCOSIS OF PERMANENTLY CATIONIC MOLECULES

SPECIFIC
INTERACTION

@ NON-POLAR NARCOSIS

{ INHIBITION OF ELECTRON TRANSPORT CHAIN OR ATP SYNTHESIS @ RICLEESLES

.
( ION CHANNEL MODULATION ¥ o

C NERVE SIGNAL TRANSMISSION DISRUPTION )

~
OTHER INDIRECT DISRUPTION @ INDIRECT @ HYDROLYSIS TO NON-POLAR NARCOTIC PRODUCTS )

BIOLOGICAL M h A ENZYMATIC WP
ACIDIFICATION OR ALKAUINISATION oF ceLLs () [FEiis @— ecnoA+ HVDROLYSIS @ HYDROLYSIS TO POLAR NARCOTIC PRODUCTS )

@ HYDROLYSIS TO NON-NARCOTIC PRODUCTS

OXIDATIVE PHOSPHORYLATION UNCOUPLING @ DISRUPTION

SPECIFIC PRO-DISRUPTION @ o e

INDIRECT PRO-DISRUPTION @
REDOX CYCLING @
PRO-REACTIVITY

{probably doesn’t exist) @

READY DETOXIFICATION @

@ HARD ELECTROPHILE REACTIVITY

SPONTANEOUS @ SOFT ELECTROPHILE REACTIVITY

REACTIVITY @ SPONTANEQUS ABIOTIC RADICAL GENERATION

PRO-ACTIVITY

@ SPONTANEOUS ABIOTIC REACTION WITH EXTERNAL MEDIUM

*The prediction of endocrine modality, apart from a few examples, is not available within this tool, but we provide it as an expert service. Contact us at contact@kreatis.eu

MechoA xx Y. Z : Brief description of MIE with an indication of the taxa of concern.
— o e

Taxa class sub-class
code

MechoA pl 6.3 : inhibition of Protein D-1 at photosystem Il (QB site), blocking the production of dioxygen and

energy, for plants.
Il slide_




‘éEATié || Ready R&D and regulatory tool

Posters

S < MeChOA M eCh OA+ 6.05.P-Tu440 - A Safe & Sustainable by Design

R&D pipeline using in silico methodology

( Desktop / Premium
1.08.P-Tu048 - The Many Pros and a Few Cons of
Mechanistic in silico NAMs
EASE OF USE / AVAILABILITY
. User-friendly APPLICATIONS REGULATORY RELEVANCE

* For QSAR modelling

* Visual: MechoA wheel * Helpsin 3Rs (reduce, refine,

* Automated QSARs (iSafeRat Desktop®)

. Toxicologists and * Mechanistic insight:

toxi gl i<t sh For Read-Across OECD 5% principle of QSAR validity;

€COLOXICOIOEISLS Share a > justification for regulatory —— jmportant in the RAAF (e.g., AE 2.2)
common language registration

. MechoA+ Profiler soon in , e Useful for many endpoints, such as:
OECD QSAR Toolbox (free to * Foreco-conception acute and chronic fish and daphnid
sl > Devel_Opment of new toxicity, skin sensitisation, in vitro

chemicals mutagenicity, etc.
¢ MechoA Premium in iSafeRat® > Analogues search

Desktop (under licence)
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Comparison of coverage

MechoA+ VS MechoA VS Sapounidou-Firman

t-SNE analysis® of the training set (2091 substances)

t-SNE-2
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t-SNE-1 t-SNE-1 t-SNE-1
MechoA+ scheme MechoA scheme Sapounidou-Firman scheme

green: predicted substances
red: not predicted substances

[5] van der Maaten L. & Hinton G., 2008. JMLR. 9, 2579-2605.
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|éEATi§ || Prediction coverage

Percentage of substances predicted in several databases

1005
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* Large spectrum of chemical compounds predicted and variety of uses
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‘éEATié || Predictivity for each chemical uses

v

* Percentage of substances predicted in each class

Comment: several MIEs can be detected for each substance, e.g. depending on the target species

v w
T 4s00% T 5000%
3 4000m 3 4500%
E a500m £ 10,00%
(5]
©  3000% - 3500%
£ 2s500% . 5 3000
25,000
2 ooon Pesticides (941 substances) 2 e
5 ., 5 2000%
{ u B e
= ) 70 - 0/
5 b Majority are assigned in class 6 £ oo -3
o 500% ©  500%
< o00% & 00
CLASS1  CLASS2  CLASS3  CLASS4  CLASS5S  CLASSG CLASS1  ClASS2  CIASS3  CLASS4  CLASS5  CLASSG

General chemistry W Cosmetic products ‘ Phammceuticals

) £ so00m Based on Drug bank mostly (10547 substances)
General chemicals (66,831 substances) and 2 asoon

cosmetics (4,299 substances) 2 oo * Majority assigned class 1 - additional

S oo mechanism ? formulation ingredients in the
Majority are assigned to be narcotics £ oo database ?
“ wioo; ‘l .I .I * Many class 4 (pro-active substance) and 5.2
g (acids and bases)
Pesticides  Identify a knowledge gap for class 6 in
MechoA+
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* Refine alerts for pharmaceutical substances: Involved in PharmERA project
(P4.14.P-Tu374)

* Inclusion of endocrine modality alerts (MechoA 6.8) soon to come
(Cronin et al., P1.07.P-Mo005)

* MechoA+ publication in preparation
* Involved in EPAA designathon to help classify human systemic toxicity

* Ecotoxicology and human health QSARs developed using MechoA+/Premium
scheme
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‘éEATié || MechoA+ as part of SSbD approach

Integrating MechoA+ in SSbD approach can contribute to:
€. Mechanistic insight to guide safer alternatives
Early hazard identification to avoid substances of concern (through MIE)
. Reduction of animal testing: read-across and mechanistic QSARs
Regulatory relevance to anticipate compliance and reduce late-stage redesign
&s Support for eco-design and innovation

€ Unify them all: human and environmental toxicology
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Thank you for your attention
Find us: booth 65

Re-Thinking Experimentation m

KREATIS, 23 rue du Creuzat, 38080 LIsle d’Abeau, France | Email: contact@kreatis.eu

W LIVERPOOL
JOHN MOORES ( MechoA+ { MechoA

UNIVERSITY

Premium

Z2x< DY

N

o Y
RS
Unlener

Visit us at www.kreatis.eu



	Slide 1
	Slide 2: MechoA+ scheme
	Slide 3: MechoA+ scheme
	Slide 4: What does MechoA+ include?
	Slide 5: Ready R&D and regulatory tool
	Slide 6: Comparison of coverage  MechoA+ VS MechoA VS Sapounidou-Firman 
	Slide 7: Prediction coverage 
	Slide 8: Predictivity for each chemical uses
	Slide 9: Perspective
	Slide 10: MechoA+ as part of SSbD approach 
	Slide 11

