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The research module “The role of the endoplasmic reticulum in the metabolism of xenobiotics” is part of
the ProDoc Education Module “Predictive Toxicology”.

The uptake, distribution, metabolism and excretion of nutrients and drugs are essentially regulated in
the intestine, liver and kidneys by a coordinated action of receptors, transport proteins and metabolizing
enzymes. This allows living organisms to cope with toxic chemicals taken up by food (adaptation to food
availability and quality), metabolites of drugs, and toxic endogenous chemicals (hormone metabolites,
oxidized fat). To improve the toxicity prediction, the function of the enzymes, receptors and transporters
involved in detoxification reactions need to be understood in the context of the situation of these proteins
inside a given cell. Thus, the exact intracellular localization of these proteins and the impact of the
conditions in a specific compartment inside a cell need to be elucidated, and appropriate assay systems
have to be developed for safety assessment of chemicals.a

This research module addresses the role of the endoplasmic reticulum (ER) in the metabolism of exoge-
nous and endogenous chemicals, and the role of altered ER function for the metabolism and toxicity of
chemicals. The ER plays an important role in the detoxification of xenobiotics and endogenous metabo-
lites. Therefore, elucidation of the consequences of impaired ER function for the metabolism and toxicity
of xenobiotics is important regarding the development of safer drugs.

We propose to 1) identify and characterize transporters in the ER for drug metabolites, 2) study the
impact of the membrane topology of microsomal epoxide hydroxylase and its allelic variants on sub-
strate turnover/detoxification efficacy, and 3) identify xenobiotic metabolizing short-chain dehydroge-
nase/reductases in the ER and investigate the impact of impaired ER function on xenobiotics metabolism.

To achieve our goal, we will use a range of different in vitro assays, cell- and animal models to study the
functions of transporters and enzymes in the ER and to assess the impact of altered ER function on the
metabolism and toxicity of xenobiotics.

The proposed research is relevant for uncovering basic mechanisms of the metabolism of endogenous
and exogenous compounds in health and disease states. The knowledge gained from the proposed
research is relevant for safety considerations for drugs and industrial chemicals. The proposed projects
provide a unique opportunity for the establishment of collaborations and provide a multidisciplinary train-
ing opportunity across multiple areas of the Predictive Toxicology program.
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