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Genetic and Epigenetic Variations of Taxus media L. cv. Hicksii during Pro-

cess of Dedifferentiation
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School of Biological Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China

Abstract: The amplified fragment-length polymorphism (AFLP) and methylation-sensitive amplified polymor-
phism (MSAP) techniques were used to assess genetic and epigenetic variations of Taxus media during process
of dedifferentiation. 1 834 bands were amplified from Taxus media plant and its callus with 32 pairs of AFLP
primers, and no polymorphism fragments were detected. These indicated DNA genome of Taxus media kept
highly genetic stability during the process of dedifferentiation. At the same time, 1 197 bands were amplified
from Taxus media plant and its callus with 32 pairs of MSAP primers, methylation level rose from 12.4% to 16.2%,
and epigenetic changes due to methylation were detected. What’s more, methylation patterns experienced mark-
edly variation, which meant DNA methylation would play role during the process of dedifferentiation.
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Table 1 Adapters used for AFLP and MSAP amplification

ek FP31(57-37)
Ad-I EcoRI CTCGTAGACTGCGTACC
Ad-1I EcoRI1 AATTGG TACGCAGTC
Ad-I Msel GACGATGAGTCCTGAG
Ad-II Msel TACTCAGGACTCAT
Ad-I HM GATCATGAGTCCTGCT
Ad-II HM CGAGCAGGACTCATGA

72 AFLP 1 MSAP ({754 4741
Table 2 Pre-amplification primers used for AFLP and MSAP

Ty 1514 FP3I(5°-3)
E+A GACTGCGTACCAATTCA
M+C GATGAGTCCTGAGTAAC
HM+T ATCATGAGTCCTGCTCGGT
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Table 3 Selective amplification primers used for AFLP and MSAP amplification

HPEVEY 19519 FEB(5°-37) HPEVEY 8519 JPAI(5°-37)
E+AAG GACTGCGTACCAATTCAAG M+CAA GATGAGTCCTGAGTAACAA
E+ACA GACTGCGTACCAATTCACA M+CAG GATGAGTCCTGAGTAACAG
E+ACT GACTGCGTACCAATTCACT M+CAT GATGAGTCCTGAGTAACAT
E+AAC GACTGCGTACCAATTCAAC M+CAC GATGAGTCCTGAGTAACAC
E+AGG GACTGCGTACCAATTCAGG HM+TAA ATCATGAGTCCTGCTCGGTAA
E+AGT GACTGCGTACCAATTCAGT HM+TCA ATCATGAGTCCTGCTCGGTCA
E+AGC GACTGCGTACCAATTCAGC HM+TCC ATCATGAGTCCTGCTCGGTCC
E+ACC GACTGCGTACCAATTCACC HM+TTC ATCATGAGTCCTGCTCGGTTC
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Fig.1 AFLP patterns of 7. media during
process of dedifferentiation
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AL IR 5000 50 111 F1143, 4 IR 23 )
$59.3% A1 11.9%. 2GRN AT JE Toie et
FHIEAL K38 2 4 T A SRR B 2 T e o
2 ARLALRRL AT FE  DNA R E LAY ZEEY

FEAR AT AR RIS S L i 2 DNA H
SRS IR B 7 BY (04 T tH IR 14K 47 385 5 7Y (1)
ZER(E LY, 14 Fhaly B3B3 AR, T8

K4 AER BRI i K H

Table 4 Methylation patterns and number of sites in 7" media during process of dedifferentiation

LIES TR FEAL AR
F (27 g H

H M H I TR

17 I-1 + + + CCGG GGCC 923
CCGG GGCC

I-2 - + - CCGG GGCC 32
CCGG GGCC

I-3 + - + CCGG GGCC 7
CCGG GGCC

g Al + + - CCGG GGCC 41
CCGG GGCC

A2 + + + CCGG GGCC 38
CCGG GGCC

A3 + + - CCGG GGCC 46
CCGG GGCC

A4 + - - CCGG GGCC 3
CCGG GGCC

Bl - - + CCGG GGCC 34
CCGG GGCC

B2 - + + CCGG GGCC 26
CCGG GGCC

B3 + - + CCGG GGCC 20
CCGG GGCC

B4 - - + CCGG GGCC 6
CCGG GGCC

Cl + - - CCGG GGCC 8
CCGG GGCC

Cc2 - - - CCGG GGCC 8
CCGG GGCC

C3 - + - CCGG GGCC 5
CCGG GGCC

H: EcoRU/Hpall [WEY]. 3477 8); M: EcoRUMspl [WEGYI. 887785 +: B 8774, - LI 8715 * LR~ R4 meng &

AT AL .
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Fig.2 MSAP patterns of 7. media during
process of dedifferentiation
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VFRE, SRAT5(1996). TR AN M 20 AL (KIBE TS BEE. AR 27l
], 13: 20~24

gkidh, Beakuk, R, sk4EUK, sk, R, 5Kk E45(2006). Ak
L GH e KA A SR ) A2 BE (1) HPLC-ESI-MS/MS
IIHTRTIL. 2524, 41: 863~886

Chakrabarty D, Yu KW, Paek KY (2003). Detection of DNA
methylation changes during somatic embryogenesis of siberian
ginseng (Eleuterococcus senticosus). Plant Sci, 165: 61~68

Dhar MS, Pethe VV, Gupta VS, Ranjekar PK (1990). Predominance
and tissue specificity of adenine methylation in rice. Theor
Appl Genet, 80: 402~408

Lu Y, Rong T, Cao M (2008). Analysis of DNA methylation in
different maize tissues. Journal of Genetics and Genomics,
35:41~48

Lund G, Messing J, Viotti A (1995). Endosperm specific

demethylation and activation of specific alleles of alpha-



5438 TP BT 5545 45 3R 6 3, 20094E6 H

tubulin genes of Zea may. Mol Gen Genet, 246: 716~722

Messeguer R, Ganal MW, Steffens JC (1991). Characterization of
the level, target sites and inheritance of cytosine methylation
in tomato nuclear DNA. Plant Mol Boil, 16: 753~770

Peraza-Echeverria S, Herrera-Valencia VA, James-Kay A (2001).
Detection of DNA methylation changes in micropropagated
banana plants using methylation-sensitive amplification
polymorphism (MSAP). Plant Sci, 161: 359~367

Portis E, Acquadro A, Comino C, Lanteri S (2004). Analysis of
DNA methylation during germination of pepper (Capsicum
annuum L.) seeds using methylation-sensitive amplification
polymorphism (MSAP). Plant Sci, 166: 169~178

Smykal P, Valledor L, Rodriguez R, Griga M (2007). Assessment
of genetic and epigenetic stability in long-term in vitro shoot
culture of pea (Pisum sativum L.). Plant Cell Rep, 11:
1985~1998

Vos PR, Hogers M, Bleeker M, van de Lee Reijans T, Hornes M,
Fritjers A, Peleman J, Kuiper M, Zabeau M (1995). AFLP: a
new technique ‘or DNA fingerprinting. Nucleic Acids Res, 23:
4407~4414

Zhao X, Chai Y, Liu B (2007). Epigenetic inheritance and variation
of DNA methylation level and pattern in maize intra-spe-

cific hybrids. Plant Sci, 172: 930~938




<<
  /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


