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Aquifex aeolicus, a hyperthermophilic bacterium, grows at 
85°C under a H2/CO2/O2 atmosphere in a medium containing 
only inorganic compounds. It gains energy for growth from an 
uncommon electron transfer, from hydrogen to oxygen. In Aquifex 
aeolicus, two [Ni-Fe] hydrogenases are membrane-bound (hydro-
genases I and II) and one is cytoplasmic (hydrogenase III). Two of 
them (hydrogenases I and III) have been purified in the group and 
a model for the metabolic roles of the three enzymes has been 
proposed.
Hydrogenase I is composed of 3 subunits, two of them carrying 
the enzymatic activity, and the third one, a transmembrane 
dihemic cytochrome b, anchoring the enzyme to the membrane, 
allows the electrons transfer to the quinone in the membrane. This 
b-type cytochrome has been only scarcely studied in bacteria. 
We have characterized the hydrogenase I of Aquifex aeolicus, 
including the cytochrome b subunit, using electrochemistry and 
EPR spectroscopy. The quinone present in the membrane has 
been purified and its structure determined using NMR and mass 
spectrometry. Moreover, isolated hydrogenase I has been incorpo-
rated into liposomes containing the quinone of Aquifex.


