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(54) Titlee OXIDOREDUCTASES AND PROCESSES UTILISING SUCH ENZYMES

(57) Abstract: In Cu-containing nitrite reductase from Alcaligenes faecalis S-6 the axial methionine ligand of the typel site was
replaced (M 150G) to make the copper atom accessible to external ligands that might affect the enzyme's catalytic activity. The type-1
site optical spectrum of M150G (A460/A600 = 0.71) differs significantly from that of the native nitrite reductase (A460/A600 = 1.3).
The reduction potential of the type-1 site of nitrite reductase M150G (EM =312 - 5 mV versus hydrogen) is higher than that of the
native enzyme (EM = 213 - 5mV). M 150G has alower catalytic activity (kcat = 133 - 6 s-1) than the wild-type nitrite reductase (kcat
=416 - 10 - s 1). The binding of external ligands to M150G restores spectral properties, reduction potential (EM < 225 mV), and
catalytic activity (kcat = 374 - 28 s-1). Also the M150H (A460/A600 = 7.7, EM = 104 - 5mV, kcat = 0.099 - 0.006 s-1) and M150T
(A460/A600 = 0.085, EM =340 - 5 mV, kcat = 126 - 2 s-1) variants were characterized to compare their properties with those of
M150G. Crystal structures show that the ligands act as all osteric effectors by displacing Met62 which moves to bind to the Cuin the
position emptied by the M150G mutation. The reconstituted type-1 site has an otherwise unaltered geometry. The observation that
arearranged ligand can introduce allosteric control in aredox enzyme suggests potential for structural and functional flexibility of
copper-containing redox sites.
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23. A sensor according to claim 22 in which the separate aliquots each
contain the same sample suspected of containing a solute molecule, whereby a profile
of enzyme activity is determined to identify the solute.

24, A sensor according to any of claims 18 to 23 in which the or each

5 electron transfer protein is as defined in any of claims 5 to 8.

25. A sensor according to any of claims 18 to 24 in which the substrate is
nitrite.

26. A sensor according to any of claims 18 to 24 in which the solute
molecule is selected from metabolites, such as creatinine, cholesterol, drugs,

10 hormones, sugars, fatty acids and peptides, alcohols, imidazoles, a cetamide and
dialkylsulphides.

27. Apparatus comprising a sensor according to any of claims 18 to 26, a
counter electrode an electrical circuit connected to the electrodes and current voltage
or resistance measuring device in the circuit.
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AMENDED SHEET (ARTICLE 19)
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