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Investigation of Genetic Polymorphism of Matsutake (Tricholoma matsutake ) of North Korea

and Its Neighboring Countries

Kenji TAKEMOTO*, Hiroyuki WATANABE* and Tomoki SAEGUSA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

For imported matsutake (Tricholoma matsutake), analyzing its genetic polymorphism is an effective way to determine

which of North Korea and its neighboring nations is its country of origin. We amplified chromosomal regions sandwiched

between long terminal reiterated sequences (Gmary1) of retrotransposons found abundantly in matsutake DNAs, and examined

the genetic polymorphism of matsutake of North Korea and its neighboring countries on the basis of differences in number

and length of fragments. As a result, it was confirmed that in a genealogical tree, matsutake tended to form one cluster for

each area of production. This procedure could be used to distinguish the country of origin after collecting a large number of

matsutake of known origin to substantiate the genealogical tree and conducting verification tests.
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Fig. 1 Polymorphisms of strains of Trichloma matsutake generated by PCR with
primers pS48/pL281.

3. 2 DNAY—Y I HY—IZkBTZT A2 Mg

WAL T T A ~— & T84 D PCR FEM)IZOU T, DNA
=PI R T T T A MENTERAT o T2, 24 BIKD 5 B
FE - ERFEEORIK (CNOD &, MFTTNOA— —THEAL
7R EE LT DR (reCN04) OFEFR % Fig2 1287, CNO1
& reCNO4 Z L35 & CNO1 TIE#I 220bp~550bp DFEPHIZFS
WTCT7 T 7 A2 MR ENZ2 03> 7228, 1eCN04 (2B W TR
220bp~550bp DFFAICNIT THEE DT Z 7 2 v M E N
Too TSR, BRIKEIEICL D 7T 7 A Mk L —
15, Flo, BRUKBNEC LA L b LT, KvZ<nrZ
T AV N 1bp AL TRIHTHZ &N TE T,

WIZ, ERIKRO T F 7 A v MR A LI, 7 — 2 T 217
VN, FEHICHIRI A BRI T2, FEHOFIBT L TV D 1T iR T — & & Sk
V2O T RARFENT 24T\, VERR LT IR RHiE & Fig3 1Ry, &
TRFEMRATOFER, PEE DT —F »ORK (CNO1~03, BHO1)
I, =0T N—T %M LTz, £72. AAROHEE P01, 02)
b, OO N—THGR LT, ALiliE (NK01~06) & OMEE D
ik (KRO1~05) X, —##I4+ (NKO1) (ZdboTcbDd, 0D
ORI HONTIE, Kx —2D T N—T%2 LT,

HI, 17 RIEOT—212, TP CHEA Ldesifte: & 79 D1k
RO ERE &R 2K (1eNKO1~03, 1eCNO1~04) DT — X
452 N2 ThHr 1 RFMRNT 24T o T 4R % Figd~10 \IRd, £
DR, T CHEA L7 ILEAEERE L R DR (reNKO1~03) M
OHEE & T DK (reCNO1~04) (X, 2 TALFIREED 7 L —
TEbo bk bEWEREEZR LTz, /o, iR CEA LZHE
PELFRT DRI (reCNO1~04) 1, AEFHEEFED £ o721 ) % PEEE
& LT - TIRGE STV ATREMEDS RIS STz,



BB SR BT T

0 200 400 600 800 1000 1200 (bp)
210bp

6300 7
s 7 214bp CNO1
4500 553hp
3600
2700
1800
900 [ il

;- LGOI IGO0
3600

reCN04
3000 213bp
2400 [2100p \
1800
1200 i
I |

600 I (i | |

g NI NN |

Fig. 2 Comparison of the result of fragment analysis between CNO1 and reCN04.
The vertical axis indicates signal intensity, and the horizontal axis the length
of DNA fragment. The blue signal is derived from each sample, and the
orange signal from the size standard.
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Fig. 3 Phylogenetic relationships among 17 standard Trichloma matsutake based
on polymorphisms generated by PCR with pS48/pL281.

0.05

KRO03

Fig. 4 Phylogenetic relationships among reNKO1 with 17 standard Trichloma
matsutake based on polymorphisms generated by PCR with pS48/pL281.

NK02

NK0e NKO4

KRO4 KRO5 KRO01

0.05

A KR03

Fig. 5 Phylogenetic relationships among reNKO02 with 17 standard Trichloma
matsutake based on polymorphisms generated by PCR with pS48/pL281.
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Fig. 6 Phylogenetic relationships among reNKO03 with 17 standard Trichloma

matsutake based on polymorphisms generated by PCR with pS48/pL281.
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Fig. 7 Phylogenetic relationships among reCNO1 with 17 standard Trichloma
matsutake based on polymorphisms generated by PCR with pS48/pL281.

Fig. 8 Phylogenetic relationships among reCNO2 with 17 standard Trichloma
matsutake based on polymorphisms generated by PCR with pS48/pL281.
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Fig. 9 Phylogenetic relationships among reCNO3 with 17 standard Trichloma
matsutake based on polymorphisms generated by PCR with pS48/pL281.
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Fig. 10 Phylogenetic relationships among reCN04 with 17 standard Trichloma
matsutake based on polymorphisms generated by PCR with pS48/pL281.
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Fig. 11 Production area of Trichloma matsutake in China.
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Fig. 12 Main production area of Trichloma matsutake in the Korean Peninsula
and its neighborhood.
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1) H.Murata, K.Babasaki, A.Yamada: Mycorrhiza, 15, 179 (2005).




<<
  /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


