Deciphering the quantitative relationship

Universiteit

*. between chemical kinetics and Nrf2 pathway
#M* The Netherlands dynamiCS

de51

Raju Prasad Sharma?, Liesanne Wolters?, Bas Ter Braak®, Marije Niemeijer?!, Chris Sparham?, Beate
Nicol?, Andrew White2, Bob van de Water?!, Alistair M Middleton? & Joost B Beltman?
IDivision of Drug Discovery and Safety, Leiden Academic Centre for Drug Research, Leiden University,

Einsteinweg 55, 2333 CC, Leiden, The Netherlands.
’Safety & Environmental Assurance Centre, Unilever R&D, Colworth Science Park, Bedford, United I @ D I 2
Kingdom MK441LQ

Contact: r.p.sharma@Ilacdr.leidenuniv.nl

Introduction

Oxidative stress resulting from exposure to certain xenobiotics plays an essential role in the development of drug-induced liver injury (DILI). Nrf2
(Nuclear factor erythroid 2-related factor 2) is an important regulator of the oxidative stress response (OSR) as it regulates various target genes
that help to maintain cellular homeostasis, such as Srxnl (Sulfiredoxin-1). It is not yet well understood what is the quantitative link between
chemical kinetics, Nrf2 activation dynamics and that of Nrf2 downstream targets. Here, we developed a quantitative dynamic model based on
detailed time course measurements with HepG2 reporter cell lines. Our model integrates in vitro chemical kinetics data with dynamics data of
Nrf2 and Srxnl, following single exposure to individual chemicals i.e., Sulforaphane (Sul) and CDDO-me (CDDO) and repeated exposure to various
concentrations of these chemicals.

Modeling Strategy

Hierarchical Modeling
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hierarchical parameters to calibrate model Fig 1: Modeling strategy to describe chemical kinetics and Nrf2 dynamics (A), and
parameters to the data with a Bayesian approach (Fig. Srxnl dynamics (B). C) Fitting strategy with non-linear mixed-effects modelling.
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Modeling results
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Fig. 2: Simulations and data of in vitro concentrations Fig. 3: Simulations and data of Srxn1 levels in HepG2 cells Fig. 4: Model-predicted fraction of
over time. in vitro. modified Nrf2 over time.
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