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Steroid C-25 dehydrogenase (S25DH) is an oxygen sensitive, afpy EBDH-like molybdenum
enzyme isolated from cholesterol-degrading, denitrifying bacterium Sterolibacterium
denitrificans Chol-1ST [1]. The enzyme catalyzes regioselective hydroxylation at the C-25
tertiary carbon atom of the aliphatic side chain in cholest-4-en-3-one and its derivatives Fig. 1

2].
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Fig. 1. Scheme of cholest-4-en-3-on oxidation to 25-hydroxycholet-4-en-3-on catalyzed by
S25DH. The enzyme in its oxidized form (S25DH%) activates C-25 carbon atom by
introduction of OH group and gets reduced (S25DH™). The oxidized enzyme is re-
constituted by external electron acceptor ([Fe(cp).]’ - ferrocenium (lll) or Fe(CN)¢* -

ferricyanide) and a water molecule.

The enzymatic reaction catalyzed by S25DH is an alternative to a complex organic synthesis
of  25-hydroxylated steroids (such as 25-hydroxylated cholesterol or 25-
hydroxycholecalciferol) that shows regulatory and drug potential.

S25DH purified under aerobic conditions was used to convert substrates under optimized
conditions using homogenous and immobilized system. The reaction was conducted with
cholest-4-en-3-one, cholest-1,4-dien-3-one, cholest-4,6-dien-3-one, cholesterol and
cholesterol succinate showing that enzyme is able to regioselectively hydroxylate a range of
structural analogues of its native substrate.

As the crystal structure of the enzyme is still unknown we have developed the homology
model of a catalytic subunit S25DH. MD simulations and docking experiments followed by

QM studies enabled probing of enzyme catalytic characteristics which is a first step in



understand the catalytic mechanism of this novel enzyme.
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