Abstract

Cytochromes P450 are heme enzymes with very broad substrate specificity, they can
oxidize tens to hundreds of different substrates including both eobiotics and xenobiotics, but
with varying efficiencies and kinetics. They are responsible for the metabolic activation of
many carcinogens resulting in formation of reactive intermediates, these reactive species
participate in the formation of DNA adducts and also increase of oxidative stress. Eukaryotic
cytochromes P450 are membrane bound enzymes found mostly in the endoplasmic reticulum.
In vertebrates, they are expressed in a variety of tissues mostly in the liver, but also in kidney,
lung, skin and others. The cytochrome P450 1B1 is an inducible enzyme which occurs mainly
in the lung and skin. Its expression is induced predominantly by the presence of polycyclic
aromatic hydrocarbons, dioxins and heterocyclic amines. The human cytochromes P450 are
typically obtained using heterologous expression and isolated as a C-terminally modified
hexa-histaq constructs using immobilized metal affinity chromatography.

This thesis focuses on effect of C-terminal modifications on activity of human
cytochrome P450 1B1. First, the two expression vectors encoding the human form of
cytochrome P450 1B1 were prepared, one contained a classical C-terminal hexa-histaq
modification and second vector histaq that can be removed by a TEV protease. Both forms
were produced by the heterologous expression, subsequently isolated and cleaved. Activity of
both enzymes was finally evaluated in the reconstituted system in the presence of rat
NADPH:cytochrome P450 oxidoreductase and facultative presence of a human cytochrome
bs.
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