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Recently, importance of immunosuppression is increasing as internal organ transplant becomes more prevalent with
development of medical technology. Mycophenolic acid (MPA) is a selective inhibitor of guanine synthesis and it therefore
has antibacterial, antiviral, antitumor and selective immunosuppressive activities. The objective of this study was to maximize
MPA productivity through utilizing the MPA generating strain of Penicillium brevicompactum ATCC 16024, by inducing UV
mutation and NTG mutation. The highest MPA obtained was 1.146 g/L, 2.051 g/L, and 1.390 g/L from P. brevicompactum
UB-3, UB-9, UC-4 respectively mutants derived from UV treatment. P. brevicompactum NC-3 and NA-9 induced from NTG
treatment vyielded. 575 g/L, 2.238 g/L of MPA production respectively. Mutants capable of the highest observed production of
MPA were P. brevicompactum UB-9 and P. brevicompactum NC-3 obtained using the UV and NTG treatments respectively.
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(immunosuppressive), 3FH}O]#]2 (antiviral), 37141 (antipsoriasis),
G2 (antifungal) B33 22 AESH JA L Z=th4-6).
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Figure 1. Chemical structure of mycophenolic acid and mycophenolate
motefil.
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Figure 2. Flow diagram for the mutation of P. brevicompactum with
UV irradiation and NTG.
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Table 1. Comparison of antimicrobial activity of MPA against various
microorganisms

) . Culture conditions Antimicrobia
Microorganism - — - .
Temp (C) Media” Time (hr)  activity

Escherichia coli 37 24
. Sfaphylococcus aureus 37 24
Backer® g monella enfarifidis 37 NA 1
Bacillus cereus 30 12

Verticillium lecanji 25 120 +

Fungi  Aspergillus fumigefas 28 PDA 120 -

Candidaalbicans 30 24 +

Y Type of media; NA : Nutrient Agar, PDA : Potato Dextrose Agar.
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i
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o] ¥57} Sl wel Asige] Ao HdFoz FII8IA
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Figure 3. HPLC chromatograms of standard MPA (a) and MPA in
culture broth (b).
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Figure 4. Relation of MPA concentration to diameter of inhibition halo.
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Figure 5. MPA production in cell, filtrate, and broth treatment with
homogenization and sonification; analyzed with bioassay (left) and
HPLC (right).

Note - P: untreated, H: Homogenization, and P.S: Sonification.
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Figure 6. Survival ratio of selected strain treated with UV irradiation
(12 uJ/cmz) at various distances.
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Figure 7. Inhibition zone of MPA produced by P. brevicompactum
and its mutants. (a) UC-4, (b) UD-1, (c) UB-9, (d) Control.
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Figure 8. MPA production by mutants after UV irradiation (1.2 uJ/cmZ).
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Figure 10. MPA production by mutants with NTG mutation (0.02%).
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Ho A P. brevicompactum UB-93} P. brevicompactum NC-3
9] HolF-5 dlon, AlujeA UB-92 2.051 g, 18|11
NC3& 2238 g/le] MPAZ AAFaFA, 7z} 2.71M), 18]
2,968 A4Hde] FrketATh

REFERENCES

1. Jekkel, A. et al. (2001), Microbiological transformation of mycophenolic
acid, J of Molecular Catalysis B: Enzymatic 11, 423-426.

2. Allison, A. C. and Eugui, E. M. (2000), Mycophenolate mofetil
and its mechanisms of action, Immunopharmacology 47, 85-118.

3. Sollinger, H. W. (1995), Mycophenolate Mofetil for the Prevention
of Acute Rejection in Primary Cadaveric Renal Allograft Recipients,
Transplantation 60, 225-232.

. Hattori, K. and T. Suzuki (1974), Large scale production of erythritol

and its conversion to D-mannitol production by n-alkane grown,
Agri. Biol. Chem. 38, 1203-1208.

. Aoki, M. A. Y. et al. (2000), Microbial transformation of sucrose

and glucose to erythritol, Biotechnology Letters 15, 383-362.

. Noh, B. S. et al. (2000), Optimization of Culture Conditions for

Erythritol Production by Torula sp., J. of Microbiology and
Biotechnology 10, 69-74.

. Choi, D. B, K. A. Cho, W. S. Cha, and S. R. Ryu (2004), Effect

of Triton X-100 on Compactin Production from Penicillium citrinum,
Biotechnol. Bioprocess Eng. 9, 171-178.

. Park, M. H,, H. J. Ryu, and K. K. Oh (2004), Isolation of Lipase

Producing Yeast and Optimization of Cultivation Condition, Korean
J. Biotechnol. Bioeng. 19(2), 148-153.

. Yoon, S. H,, M. S. Ko, K. A. Park, K. H. Jung,Y. C. Shin, Y.

M. Lee, S. H. Lee, and S. W. Kim (2006), Enhabnced Lycopene
Production in Recombinant Escherichia coli by Random Transposon
and NTG Mutagenesis, Korean J. Biotechnol. Bioeng. 21(2), 90-95.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


