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Screening and characterization of flavin-dependent lactate dehydrogenase for lactate sensor
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Continuous monitoring of lactate in a sample using enzyme-based sensor is an important
method, for example, for the diagnosis and evaluating the treatment effect of sepsis. Lactate
oxidase (LOX), nicotinamide dinucleotide-dependent lactate dehydrogenase (NAD-LDH), and
flavin-dependent lactate dehydrogenase (F-LDH) are known as enzymes for lactate measurement.
However, the dissolved oxygen concentration in the sample may affect the measurements because
LOX reacts with oxygen. NAD-LDH easily releases a cofactor NAD and catalyzes the reverse
reaction from pyruvate to lactate, which interferes accurate measurement. On the other hand, F-
LDH is suitable for use in sensors because (i) it is cofactor-bound, (ii) it reacts irreversibly with
lactate, and (iii) the measurements are not affected by the dissolved oxygen concentration, however,
the reported F-LDH has a problem in low thermal stability.

To solve this problem, we searched for F-LDH from thermotolerant yeasts and found one from
Pichia kudriavzevii. This F-LDH 1s more thermostable than the reported one. The linear

relationship between lactate concentration and output current was observed up to 7 mM with F-
LDH-modified electrode.
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