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Introduction

In vivo systems provide a better model for understanding the toxic
potential of xenobiotics compared with in vitro systems since they
account for substrate channelling effect which together with highly
pronounced Phase |l reactions hinder the generated metabolites from
damaging DNA in target cells.

Aim

The aim of this work is to build mechanistically based in vivo
genotoxicity models which accounts for metabolic activation and
detoxification of chemicals.

Background

Three components are implemented in the in vivo genotoxicity models
namely:

> a reactivity component: which accounts for interactions of
chemicals with macromolecules;

» an in vivo metabolic simulator: which represents an electronically
designed set of structurally generalized, hierarchically arranged in
vivo biotransformation reactions;

» in vivo detoxification pathways: which consist of expertly defined

sequences of metabolic transformations assumed to be involved in
the detoxification of in vitro positive compounds.

Reactivity component

» Based on structural alerts (molecular fragments ), which account for
DNA and/or protein interactions.

» The predicted positive outcome is supported by an expertly
assigned mechanistic justification.

Parent chemical

. . . CHs
Parent chemical and invivo /S
: . /N
simulated metabolites \
CHs N=—
h Tlssue MEtabelite Simulata\— in vive liver clastogenicity v.01.01 | ==l -33—11
n Q| ® R M| T G HE | e v =R &ad e 8 Q)E" | & 5
Forecast data  Training data| Obkerved Maps| Selected Step Transformation usage

Legend Depiction Wiew3D

MC[=0)c1cocnecl MapR=0.7152 Liver_Muta=in vivo Liver Clastogen negative in vivo Liver predicted Clastogens=in viv @ E}[ﬂl%l
cleeo[CeZocolM]oe2)de] MapRi=0.303E Liver_Muta=in viva Liver Clastogen negative in wivo Liver predicted Clastog
cloccocc1M MapR=0.4W9 Liver_Muta=in vivo Liver Clagtogen negative in viva Liver predicted Claztogen=in wiva Live
=C1CCCCCMT MapFi=0.§665 Liver_Muta=in vivo Liver Clastogen negative in vivo Liver predicted Clastogen=in wiva L
1

clcZeccoc2e(Cledoocdodeoodol2 MapR=0.12313 Liver_Muta=in vivo Liver Clastogen negative in wivo Liver predicte N - n i t r‘o SO St r‘ u Ct u ra |

M1c2ccc3ccoond]e2M=CT% MapR=04375 Liver_Muta=in viva Liver Clastogen pozitive in vivo Liver predicted Clastc
|- alertinthe

Fal
A "
e

cloco[-cdecoMic(Cle2)oc1l MapR=0.2963 Liver_Muta=in vivo Liver Claztogen positive in vivo Liver predicted Clas!

1C[c2cooee 21071 MapR=0. Liver_Muta=in viva Liver Clastogen positive in vivo Liver predicted Clastogen=in vivo O H
CCOCCCICOC=0]c1 coooc C=0)0CC[CCICCCT MapR=0.4813 Liver_Muta=sin wivo Liver Clagtogen negative in vivo
U CCMICCIM=0" Maph=0.0000 Lrver_Muta=in viva Liver Claztogen positive in viva Liver predicted Claztogen=in wiva Liv

O =ZO000 =

bes 1
his 2
bes 2
nes 4
0ES 5
bis ©
i
g
i
OBS 1

e

B 21, CM=MOw=0.930
f 2.2 CCC=0'w=01920
@ 1.2, CCH[CIC)OIN=0 w=0.930
B 2.1, CN=MOw=0.930
W 2.2 CCC=0'w=0330

Mo Transformation Source g pecify  Souce

N-Nitroso Compounds

Principal structural fragments:

N,
NV —N{V31=0
/{3) {V3)

Characteristic active structur al fragments:
OH D=N{Vs)
0 {ar)— N— N{V, =0 Y N—¥,

—J|I—+—OH, —%—(ﬁ— ; Yocance G orH)
8]

(-0H or C=0 groupeattached

at bete-position towards N-N=0
Mechanistic Domain: S\:l
Mechanistic Alert: Nucleophilic attack after carbenium ion formation

Mechanistic Domain: S1
Mechanistic Alert: Nucleophilic attack after nitrosonium cation formation

activated metabolite

ey <— Mechanisticjustification of the predicted outcome

Figure 1. In vivo simulated metabolism of N-nitrosodiethylamine.

This poster could be downloaded from : http://oasis-Imc.org/news/events/qsar2014.aspx

In vivo detoxification logic

In vivo, enzymes are aggregated in multi-enzyme complexes which
protect cells from reactive metabolites by shuttling intermediates
between consecutive enzymes.
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Figure 2. In vivo simulated metabolic activation and detoxification of Trichloroethylene. The activated
metabolites (highlighted in yellow) are detoxified in the liver.

Conclusions

Three in vivo genotoxicity models are built within the TIMES platform.

» In vivo Liver Clastogenicity model

e |dentifies chemicals that could cause structural and numerical
chromosomal aberrations in liver;

* Training set consists of chemicals with integrated clastogenicity
outcomes from the liver CA assay and liver micronucleus test.

» In vivo Liver Genotoxicity model

* |dentifies chemicals that could cause single- and double-strand
breaks;

 Based on an indicator test for genotoxicity (Comet assay), which
detects long length DNA damage (20-30 nucleobases).

> In vivo Micronucleus formation model

e |dentifies chemicals that could cause structural and numerical
chromosomal aberrations in bone marrow;

e Based on data from the Mammalian Erythrocyte Micronucleus Test
(OECD 474).
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