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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 IU mg-1 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. Km values for H2O2 and Mn2? were 16 and

124 lM, respectively. Although MnP II was able to oxidize

veratryl alcohol and to catalyze the Mn2?-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

simultaneous presence of H2O2 and Mn2?; in addition, low

turnover numbers and Km values higher than 300 lM

characterized the Mn2?-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 Mn2?: 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 Mn2? into reactive Mn3?, 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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Università La Sapienza,

Rome, Italy

D. Quaratino

Consorzio Interuniversitario della Chimica per l’Ambiente,

Venice, Italy

123

J Biol Inorg Chem (2009) 14:1153–1163

DOI 10.1007/s00775-009-0559-8


	Kinetic and redox properties of MnP II, a major manganese peroxidase isoenzyme from Panus tigrinus CBS 577.79
	Abstract
	Introduction
	Materials and methods
	Organism and inoculum preparation
	Enzyme production
	Enzyme purification
	Physicochemical characterization
	Lectin assay
	Effect of pH and temperature on enzyme activity �and stability
	MnP assay and steady-state kinetic measurements
	Electrochemical experiments

	Results
	MnP production
	MnP purification
	Physicochemical properties of P. tigrinus MnP II
	Effect of pH and temperature on activity �and stability of MnP
	Kinetic properties of P. tigrinus MnP II
	Redox properties of MnP II
	Electrocatalyic properties of the MnP/pyrolytic graphite modified electrode

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice




