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MODELS INCLUDED IN TIMES

Predicting toxicity of chemicais resulting from their
metabolic activation

Human Health Endpoinis
Metlabolic simulalors

TIMES (tissue metabolism simulator) is a heuristic algorithm used 1o generate
plausinie metatolic maps from a comprenensive library of bioiransformations and
abiolic reactions. It allows priorilization of chemicals according lo the toxicity of thelr
metabolites, The iist of transformations is prioritized on the basis of estimated sysiem-
specific probabilities of occurrence of these transformations. Additionally, the reliability
of generated pathways, melaboliles and maps was assessed according 1o the extent
they had been supporled by observed melabolism data. Hence, besides melabolites,
one could also prionitize competing metabolic pathways according o their probability of
occurrence and reliability. The reliability estimales could facililate the stralegic
selection of chemicals for testing In order to expand the domain of the simulator most
effectively. The ability of TIMES to predict in the same interface the metabolism of
chemicals and loxicity resulting from thelr metabolic aclivation is an important
advantage of the method. Presently, the TIMES platform |s used (o predict skin
sensitization, mutagenicity, chromosomal aberrations and micronucleus formation
taking into account the metabolic activation of chemicals. Apart from genotoxicity the
systems allows prediction of hormonal toxicity. Presently it Includes models for
predicting ER/AR and AhR binding affinities.
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MATABOLISM

In vitro Rat 59 Metabolism

Endpoint

The 7 vitro rodent microsomad’Sd - metabolic - simuiator (transformation  table)
reproduces and predicts the melsbolic patiweays of xenobiotic chemécais for in vitm
experimental systams such as rodend (mosthy ral) fver microsomes and 30 fraction

Data

The metabolism fraining set conlains expesimentaly observed (documented) i vilre
metabolic patiways for 261 parent chemicats of a wide stnuclural diversity, and 1070
chbzerved metabolites compiled into 8 searchable electronic database. Published data
on the metabolism of these chemicals in rodent (mostly rat) iiver micrasomes and S9
fraction, collected mainty from research publications in sclentific joumals and, aiso,
from some websiles were exiracted and introduced into an electronic database [1]

Maodel

The simutation of melabalism ks focused on 1he comect reproduction of axpedmeantally
observed metabodites 2, 3] The caarent in vilro rat ver metabolic simukator represents
elacironicaly designed set of 500 stuclirally gonerallzed, herarchicaly amangad
biotransformation reactions. These mofecular fransformalions are characlerislic for he
metabofism in the presence of in vitro experimental systems such as rodent (mostly
rat} Iver mécrosomas and SO frackon. Each transformation in the simulstor consists of
source and producl stiuclural fragments, and inhibiling "masks”. A probabilily of
occurrence i ascribed to each transformation, which defermines its hierarchy in the
transformiation (st Thus the modeling @& based on the set of principal molecutar
fransformations, and the in vitro "Togic” of the commonly obsenved metabalism wilh he
comesponding axpemnelﬂar systems

The following types of molecular ransformations are includad into in vitro simulator;

v 25 - 30 abiotic (non-enzymalic) and, also, @ few enzyme-confrolied regclions
baliaved to occur &t a very high rate ag compared o the duration of the tesiz. The
Mighest pricrity (probability of ‘occurrence) ks assigned lo these reactions. This
subbsel of reactions inchudes aso transfomations. of eghly-reactve funclional groups
and infermediates such as tautomerzations, arene opoxide rearangoements o
phenols, elc. which occur sponlansously.
450 - 470 enzymalic phase | (mostly CYP450-catalyzed) transformabions - such
a3 aliphatc C-ooddation, aromatic C-hydroegtation, cadative N- and O-gealkykation,
epodidation, aster and amide Fypdrolesis, earbonyl group reduction, nitro and 220
group reduction, N-hydrosylaton, efc

5 - 20 enzymatic phaze || transformations, s0ch a3 glucuronidation, suifation,
ghitathiona cenjugation, M-acalylation, ele. Significanlly lower priotities e assigned
fothese transformalions as- compared to phase | ones in accordance with
the: obsenvad in vitro metabolism patiam.
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Domain

The denvation of he- stuctural domasn of simulator s based on atom-centerad
fragmenis:

Statistics

Average sensitivity (probability that the melabofle & predicled, given that the
medabodite s truly observed) is B0 %,

Average predictability (probability that the mefabolite is iy observed, given that the
medaboiite is predicted) i= 36 %,



TIMESD &£ 4E Bl

P W e — -
E G e Nm'.': Bie= b ﬂﬁitllh.':tﬁ T TN =
] b | el | i et | s |
3 » o Tt e a——— - e
Parent chemical and by
list of generated o]
metabolites J
HaC
EE .. ..
Hierarchically . dlatiisil
ordered |ist of S ey, i’
transformations By, W ;:':_ -
o i o] —m— e —
(35 +l-) Al OE WLEAlT el - a— ! o
i_ﬂ “'!"‘T"‘ITEI,E""-"'-"_: |-:-::|..u. 1 et
| — T IF St —1 [ st
e LU ] i D] s pads s
i ST TR LY

[T o s L]

&)

Options

g ‘ [ Metabolites Filter ]

CLOsSE X



