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Cloning and Expression of an ADP-ribosylation Factor Gene in Jatropha curcas L.
LIN Fan-Rong, QIN Xiao-Bo, ZHU Xun-Lu, YE Sheng-Liang, GAO Ji-Hai, XU Ying, CHEN Fang"

Key Laboratory of Bio-resources and Eco-environment, Ministry of Education, College of Life Sciences, Sichuan University,
Chengdu 610064, China

Abstract: An ADP-ribosylation factor gene, named Jc-arf, was cloned from Jatropha curcas. The cloned cDNA
included a 546 bp complete open reading frame, which encoded a 181 amino acids peptid. This putative peptid
contained three motifs: GLDAAGKT, DVGGQ and NKQDL, which involved in the feature of GTP-binding
proteins. The alignment results showed Jc-ARF was high identity with many ARFs in other plants, and it was
similar to Classl of human ARFs. The semi-quantitative PCR results showed that Jc-arf expression was the
highest in flowers. Further, the expression of Jec-arf could be induced in roots, stems and leaves by PEG, in

roots under cool stress. However, it seemed insensitive to the NaCl stress.
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Fig.1 Three-dimensional structure of Jc-ARF protein
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Fig.2 Alignment of the deduced amino acid sequence from Jc-ARF cDNA with the other ARF sequences
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Fig.5 Expression patterns of Jec-arf under different stresses
1: fbE 1 d; 2: 4bPE2 d; 3: 4bPE3 d.

S 2 3Lk
WRUE, JEG ), S ET, BRIK(2004). BRI R S RIFITREDL. Hh
WA R AR, 12 (3): 285~290

FESE, BRA s, 5K, 8=HE(2004). HRAE BT IR A Bl R LA T
K1 (arfl) (NS5 MBEE . B e By 3 s AL RIA 0 Fr. 38
124417, 31 (8): 850~857

T, FEE(2005). WY/ G B I REIOBETUE . AEA) AR,
22 (1): 1~10

Arnold K, Bordoli L, Kopp J, Schwede T (2006). The SWISS-
MODEL workspace: a web-based environment for protein
structure homology modelling. Bioinformatics, 22: 195~201

D’Souza-Schorey C, Chavrier P (2006). ARF proteins:roles in
membrane trafic and beyond. Nat Rev Mol Cell Biol, 7 (5):
347~358

Guex N, Peitsch MC (1997). SWISS-MODEL and the Swiss-Pdb
Viewer: an environment for comparative protein modeling.
Electrophoresis, 18: 2714~2723



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

Kirchhausen T (2000). Three ways to make a vesicle. Nat Rev Mol
Cell Biol, 1: 187~198

Lee FJ, Stevens LA, Kao YL, Moss J, Vaughan M (1994).
Characterization of a glucose-repressible ADP-ribosylation
factor 3 (ARF3) from Saccharomyces cerevisiae. J Biol
Chem, 269: 20931~20937

Pasqualato S, Menetrey J, Franco M, Cherfils J (2001). The
structural GDP/GTP cycle of human Arf6. EMBO Rep, 2 (3):
234~238

Pimpl P, Hanton SL, Taylor JP, Pinto-daSilva LL, Denecke J
(2003). The GTPase ARF1p controls the sequence-specific
vacuolar sorting route to the lytic vacuole. Plant Cell, 15:
1242~1256

Schwede T, Kopp J, Guex N, Peitsch MC (2003). SWISS-MODEL:
an automated protein homology-modeling server. Nucl Ac-
ids Res, 31: 3381~3385

Stearns T, Kahn RA, Botstein D, Hoyt MA (1990). ADP ribosylation

factor is an essential protein in Saccharomyces cerevisiae and

is encoded by two genes. Mol Cell Biol, 10: 6690~6699

Takeuchi M, Ueda T, Yahara N, Nakano A (2002). Arfl GTPase
plays roles in the protein traffic between the endoplasmic
reticulum and the Golgi apparatus in tobacco and Arabidopsis
cultured cells. Plant J, 31: 499~515

Vernoud V, Horton AC, Yang Z, Nielsen E (2003). Analysis of the
small GTPase gene superfamily of Arabidopsis. Plant Physiol,
131: 1191~1208

Yang Z (2002). Small GTPases: versatile signaling switches in
plants. Plant Cell, 14 (suppl): S375~S388

Zhuang X, Xu Y, Chong K, Lan L, Xue Y, Xu Z (2005). OsAGAP,
an ARF-GAP from rice, requlates root development medi-
ated by auxin in Arabidopsis. Plant Cell Environ, 28: 147~156

Zhuang X, Jiang JF, Li J, Ma Q, Xu Y, Xue Y, Xu Z, Chong K
(2006). Overexpression of OSAGAP, an ARF-GAP, inter-
feres with auxin influx, vesicle trafficking and root
development. Plant J, 48: 581~591




<<
  /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


