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Infroduction

The EPAA Designathon challenged us to propose a methodology that would be capable of classifying substances as potential systemic toxicants in humans. Our
proposal is to use MechoA (Mechanisms of toxic Action) Premium structural alert scheme dividing organic substances into 6 Mechanism of toxic Action classes and
divided into a total of 28 subclasses as a starting point. A MechoA is similar to an MIE in that it is based on the first event in an AOP chain, but it often informs more
than just the MIE and can be used to replace the term MoA, which is often based on a final outcome rather than on the initial molecular interaction of a xenobiotic
material with biological material. Although certain subgroups are still being elucidated in this MechoA classification (such as endocrine disruptor mechanisms), the
general MechoAs are considered to cover much of the chemical universe for both mammalian and environmental toxicology thereby creating the basis for a single
classification approach based on molecular interaction for toxicologists and environmental scientists alike.

A structural alert scheme to predict toxic mechanisms
for environment and human health

The Mechanisms of toxic Action (MechoA),

structural alert scheme originally designed by Bauer - MechoA = Most recent and complete tool in the identification of Mechanism of Toxic Action
et al., (2018), recently updated by KREATIiS with data - Defines structural alerts from literature and (eco)toxicology data observed for many species
from a collaborative project (Firman et al 2022) to - MechoA Premium (>160 alerts) or MechoA+ scheme (150 alerts)
provide a more complete version is an in silico tool y Wide mechanistic domain
that is reliable and fast enough to improve the . Gl siruetyse ) etz
. Wide species domain (mammals, fish, daphnids, algae, some bacteria, fungi, others...)

decision-making process.
The MechoAs are similar to Molecular Initiating C OTHER SPECIFIC INTERACTIONS )

. | *
Events (MIEs) but more complete, referring to the ( onder development?) ENDOCRINEMODALTY ) |

( INHIBITION OF MEMBRANE SYNTHESIS & ASSEMBLY @@@
MIE, where relevant, and further key events).

( DISRUPTION OF GENE TRANSLATION & TRANSCRIPTION @
i ) ¢ INHIBITION OF AMINO-ACID & NUCLEIC ACID SYNTHESIS @ .NTs::EICFTIFON EMBRANE @ NON-POLAR NARCOSE
Typically, the MechoA sub-Classes are linked to % PROTEIN-B0UND INORGANIC N CrELATon (@) el S POLAR NARCOSIS
QSAR models. At this stage we have high accuracy (INHIBITION OF ELECTRON TRANSPORT CHAIN OR ATP SYNTHESIS (). i @  NARCOSIS OF PERMANENTLY CATIONIC MOLECULES
QSARs for fish, daphnids, algae and microorganisms ( ION CHANNEL MODULATION @@
for the environment, and for skin sensitization C NERVE SIGNAL TRANSMISSION DISRUPTION )
(based on LLNA) for human health. We are working / \
OTHER INDIRECT DISRUPTION @ HYDROLYSIS TO NON-POLAR NARCOTIC PRODUCTS

on systemic models (repeated dose study) using this
approach. Our approach is:

ENZYMATIC
ACIDIFICATION OR ALKALINISATION OF CELLS @- M e C h OA+ —@ HYDROLYSIS @ HYDROLYSIS TO POLAR NARCOTIC PRODUCTS

OXIDATIVE PHOSPHORYLATION UNCOUPLING \ / @ HYDROLYSIS TO NON-NARCOTIC PRODUCTS
1) SMARTS were related to specific MechoAs
(sub-classes) according to the scheme (see figure). secrc rro oA @y d \@D
2) Narcosis (reversible or « baseline » tOXiCity) or INDIRECT PRO-DISRUPTION HARD ELECTROPHILE REACTIVITY
enzymatic hydrolysis-based toxicity were considered reox cveune (@) SOFT ELECTROPHILE REACTIVITY

PRO-ACTIVITY

Ieast WO rrying (Low); Reactive/P roa Ctive toxicity PRO-REACTIVITY SPONTANEOUS ABIOTIC RADICAL GENERATION

(e.g., aldehydes; acrylates) and indirect biological probaply dogsnt e @®
5 5 o 5 . READY DETOXIFICATION
interaction (e.g., acids) were considered as Vledium;

Specific interaction toxicity was considered as most
hazardous (e.g., biocides, pesticides,

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
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harmaceuticals are typically in this class) (High).
P YP Y ) ( & ) Identification of the Classify >
3) The substance SMILES were run as Batch Batch calculation of chemical feature(s) toxicity using
. oo SMILES in MechoA associated with the iSafeRat®
calculations in iSafeRat® Desktop v4.2.21. E R QSARS > LOW
4) The results were classified as High, Medium or S

Low toxicity or out of domain (N/D) and added to
Example:

the table with a colour code. .
@ HARD ELECTROPHILE REACTIVITY Low deflned GS
® MechoA Classes 1 & 2
—_— P4 Medium as MechoA
—_— Classes 3, 4 & 5
A D High defined as
SMART MechoA Class 6
The results were collected in the table (see sample):
25 /150 N/D (all inorganics and metals are out of domain = 12/25) o 5 g 2 p 3 E
38 /150 LOW 3 523 5 E
/ 150 9004-65-3 Hydroxypropyl methylcellulose ((é((:((:((:g;((::];:)(c(}:((:():g;(g;:IC.}]S(QSEC(C)O]OCC(C]O)OCZC{C{C{C{OZ)COC]OC3C{C NA: Some chemical grqN/D
44/ 150 HIGH 335-67-1 perfluorooctanoic acid C(=0)(C(C(C(C(C(C(C(F)(F)F)(F)F)(F)F)(F)F)(F)F)(F)F)(F)F)O MechoA 5.2: release o|Medium
88-12-0 1-vinyl-2-pyrrolidone C=CN1CCCC1=0 MechoA 1.1: non-pola|Low
. " ” . 119-36-8 methyl salicylate COC(=0)C1=CC=CC=C10 MechoA vr6.9 & 1.2: C
A substance in a “LOW” category does not automatically mean very 65-85-0 benzoic acid C1=CC=C(C=C1)C(=0)0 MechoA 5.2: release o|Medium
. . . . . . 87-69-4 L-Tartaric acid [C@@H]([C@H](C(=0)0)0)(C(=0)0)0 MechoA 6.9: Inhibitio
low toxicity per se but of less concern as typically it will be reversible 108-91-8 cyclohexylamine c1ccC(cCIN MechoA 1.2 & 5.2: pol|Medium
o . 10222-01-2 2,2-dibromo-2-cyanoacetamide; [DBNPA] C(#N)C(C(=0)N)(Br)Br MechoA 1.1: non-pola|Low
and nOt SpeC|f|Ca”y attaCk|ng a target (as the HIGH Category WOUld)' 375-85-9 Perfluoroheptanoic acid; tridecafluoroheptanoic acid C(=0)(C(C(C(C(C(C(F)(F)F)(F)F)(F)F)(F)F)(F)F)(F)F)O MechoA 5.2: release o|Medium
. . . L. ) . oa. pirimicarb (1SO); 2-(dimethylamino)-5,6-dimethylpyrimidin- _ _ _ _ echoA 6.1 Acetvlc
MEDIUM contains reactive (potentially sensitising or carcinogenic) 23103552 layidimethylcarbamate coreEeiRelocFOMAaEn” viechoh ©.1: Acetvien
. . 111-62-6 Ethyl oleate CCCCCCCC/Cc=C\Cccceceeccece(=0)occ MechoA 2.1: combinatlLow
compounds like aldehydes. As an alert scheme, ADME is accounted rifluralin (10} (sontaining < 0.5 ppm NPDA) n
. . trifluoro-2,6-dinitro-N,N-dipropyl-p-toluidine (containing <
for and would be a complement to assess hazard more quantitatively. lsgzoss  |03PPTNPDAL 26O NNdpronY . caccc)ca-cie-cie-CNs-ONO-ICIRINA-O)(0- Viechon 6.3/ pl6.7- i
dioropvl-2.6-dinitro-4-trifluocromethvlaniline (containing <
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This poster describes a rapid Mechanistic and structural alert scheme for the screening of potential 1. Bauer, FJ et al. (2018). High-accuracy prediction of
environmental and human health systemic toxicants using the iSafeRat® MechoA profiler refined to predict the Mechanisms 07 ction using structural alerts. Comput

degree of toxic hazard from parent substances or substances that may undergo metabolism 2. MechoApedia: https://www.kreatis.eu/MechoA/.
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