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Abstract:
Human kidney diamine oxidase has been overexpressed as a secreted protein in Drosophila S2 cell
culture. This represents the first heterologous overexpression and purification of a catalytically active,
recombinant, mammalian copper-containing amine oxidase. To date, the direct examination of
mammalian copper-containing amine oxidases has been difficult and limited, especially true for the
human enzyme. The availability of large quantities of highly purified enzyme makes it now possible to
investigate the spectroscopic, mechanistic, functional and structural properties of this human enzyme at
the molecular level. Visible absorption, circular dichroism, electron paramagnetic resonance and
resonance Raman spectroscopic results are presented. The recombinant enzyme contains the cofactors
2,4,5-trihydroxyphenylalanine quinone (TPQ) and copper at stoichiometries around 1.1 and 1.5 mol per
mol homodimer, respectively. In addition, tightly bound and stoichiometric calcium ions were
identified and are proposed to occupy the second metal binding site. Detailed kinetic studies indicate
the preferred substrates are, in order, histamine, 1-methylhistamine, agmatine and putrescine. Inhibition
by pharmaceutical compounds has been examined, and most notably, pentamidine has been
demonstrated to be a competitive inhibitor with an inhibition constant in low nanomolar range. Azide is
shown to be a competitive inhibitor against both substrate amine and dioxygen. Equine plasma
copper-containing amine oxidase has also been purified from the natural source and characterized. 
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