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Abstract A manganese peroxidase (MnP) isoenzyme
from Panus tigrinus CBS 577.79 was produced in a
benchtop stirred-tank reactor and purified to apparent
homogeneity. The purification scheme involving ultrafil-
tration, affinity chromatography on concanavalin—A
Sepharose, and gel filtration led to a purified MnP, termed
“MnP II,” with a specific activity of 288 TU mg™" protein
and a final yield of 22%. The enzyme turned out to be a
monomeric protein with molecular mass of 50.5 kDa, pI of
4.07, and an extent of N-glycosylation of about 5.3% of the
high-mannose type. The temperature and pH optima for the
formation of malonate manganic chelates were 45 °C and
5.5, respectively. MnP II proved to be poorly thermostable
at 50 and 60 °C, with half-lives of 11 min and 105 s,
respectively. K, values for H,O, and Mn>" were 16 and
124 pM, respectively. Although MnP II was able to oxidize
veratryl alcohol and to catalyze the Mn”"-independent
oxidation of several phenols, it cannot be assigned to the
versatile peroxidase family. As opposed to versatile per-
oxidase oxidation, veratryl alcohol oxidation required the
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simultaneous presence of H,O, and Mn*"; in addition, low
turnover numbers and K, values higher than 300 uM
characterized the Mn*"-independent oxidation of substi-
tuted phenols. Kinetic properties and the substrate speci-
ficity of the enzyme markedly differed from those reported
for MnP isoenzymes produced by the reference strain
P. tigrinus 8/18. To our knowledge, this study reports for
the first time a thorough electrochemical characterization
of a MnP from this fungus.
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Introduction

Among lignin-modifying extracellular enzymes, manga-
nese-dependent peroxidase [E.C. 1.11.1.13 Mn*": hydro-
gen peroxide oxidoreductase; manganese peroxidase
(MnP)] is gaining increasing attention owing to its possible
use in wastewater treatment [1] and biobleaching applica-
tions [2]. MnP is a glycosylated heme protein able to cat-
alyze the oxidation of Mn*" into reactive Mn®", which is,
in turn, stabilized by fungal chelators such as oxalate,
malonate, and tartrate [3, 4]. These manganic chelates are
highly diffusible mediators with redox potentials ranging
from 0.5 to 1.1 V [5] able to oxidize phenolic and some
nonphenolic lignin substructures [3, 6, 7]. It has been
suggested that the low molecular mass of these chelates
(less than 0.5 kDa) compared with those of peroxidases
(generally higher than 40 kDa) would allow higher pene-
tration within lignocellulosic substrates which are inac-
cessible to enzymes [3, 7].

Panus tigrinus CBS 577.79 was reported to be a
promising source for the production of MnP [8-10] and to
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