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Figure 1 Morphology and comparison of anatomical struc-
tures and leaf rolling index between the nr/7 mutant and wild
type C275 of Oryza sativa

(A) Plant architecture at joint stage; (B) Flag leaf at heading
stage (natural state); (C) Cross section of flag leaf (bc: Bulli-
form cells (arrows), Bar=50 um); (D) Leaf rolling index of joint
and mature stage (n=15)
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22 HEEM

HER I B A= T C275 D A #3519 11.96 umol
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Table 1 Agronomic traits of wild type C275 and mutant nrl7
of Oryza sativa

Traits Wild type nrl7
(C275)

Plant height (cm) 90.3742.36  79.94+2.99**

Tillers 22.92+4.23 24.75+3.39

Panicle length (cm) 17.68+0.72 17.12+0.10*

Panicle weight (g) 2.01+0.20 1.44+0.03*

Number of spikelets per panicle 115.01+£10.88 90.52+12.00**
Number of filled grains per panicle 95.58+14.09 66.69+10.40**

Weight of filled grains per panicle (g) 1.87+0.30 1.29+0.20*
Number of primary branches 11.69+1.90 10.19+0.66*
Number of secondary branches 15.74+2.11  10.54+2.27**
1000-grain weight (g) 20.06+0.83 19.20+0.86

* FRIRTEQ.05/K PR B, * FIRTL0.01KFER B .
* Significant difference at P<0.05 ; ** Significant difference at
P<0.01.
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Figure 2 Leaf physiological parameters of the mutant nrl/7
and wild type C275 of Oryza sativa

(A) Photosynthetic traits (P,); (B) Stomatal conductance (Gs);
(C) Intercellular CO, concentration (C;); (D) Transpiration rate
(Ty). Value=means+SD; n=10; ** Represents significant dif-
ference at P<0.01.
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Figure 3 Mapping of the NRL7 gene in Oryza sativa
(A) Primary molecular mapping result; (B) Fine mapping and
physical distance
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Table 2 Molecular markers for fine mapping

Marker Forward primer (5'-3") Reverse primer (5'-3'")
RM523 AAGGCATTGCAGCTAGAAGC GCACTTGGGAGGTTTGCTAG
RM5480 AAGAAGAGGATTTCCTCGCC GTCCAAGATTTCGCAACGG
RM5444 AGTCGCTGGTTCGCTTCATCG ACTCACTGCACCCGTGATTTCC
RM14462 TCTGTATTCAAGGAGGGCTAGATGC GCTGGAGAGATGCATTGACTGG
MM1300 TTTCTGCAGTACATGCTGGC GCGATCGAGATTCGAGAGAG
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ROLLED LEAF1 encodes a putative glycosyl phosphati- Zhang GH, Xu Q, Zhu XD, Qian Q, Xue HW (2009).
dylinositol-anchored protein and modulates rice leaf roll- SHALLOTLIKE1 is a KANADI transcription factor that
ing by regulating the formation of bulliform cells. Plant modulates rice leaf rolling by regulating leaf abaxial cell
Physiol 159, 1488-1500. development. Plant Cell 21, 719-735.

Xu Y, Wang YH, Long QZ, Wang YL, Wan JM (2013). Zhang ZH, Deng YJ, Tan J, Hu SN, Yu J, Xue QZ (2007). A
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Identification and Gene Mapping of the nri7 Mutant in Rice

Wei Wang, Jiayu Wang*, Shenglong Yang, Jin Liu, Xiaoyan Dong, Guojiao Wang, Wenfu Chen

Collaborative Innovation Center for Genetic Improvement and Quality and Efficient Production of Japonica Rice in the North-
east of China, Rice Research Institute, Shenyang Agricultural University, Shenyang 110866, China

Abstract Leaf morphology is an important trait of ideotype breeding; moderate rolling of leaves can enhance light-use
efficiency. Study of genes that control leaf morphology can enrich the theory of ideal plant architecture in rice. We found a
novel spontaneous mutant nri7 with narrow rolled leaves in the japonica C275 population that can be stably inherited.
Compared to the wild type, the leaves of nr/7 narrowed and rolled inward, the number of vascular bundles between the
leaf midrib and the adjacent vein was reduced to one, and the bulliform cells showed significant morphological change.
Nevertheless, the plant height, filled grains per panicle, and filled grain weight per panicle in the mutant were 88.46%,
69.77%, 68.98%, respectively, of that in the wild type. Photosynthetic rate was significantly higher in the mutant than the
wild type and accounted for 17% of that in C275. Transpiration rate did not differ. Map-based cloning revealed NRL7 on
chromosome 3 between markers RM5444 and MM1300, delimited to a 185.14 kb region. These results will lay a good
foundation for molecular cloning and functional analysis of NRL7.

Key words rice, narrow rolled leaf mutant, gene mapping

Wang W, Wang JY, Yang SL, Liu J, Dong XY, Wang GJ, Chen WF (2016). Identification and gene mapping of the nrl7
mutant in rice. Chin Bull Bot 51, 290-295.

* Author for correspondence. E-mail: ricewjy@126.com

(DTS R ILYE)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.3
  /CompressObjects /Off
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 [3000 3000]
  /PageSize [595.276 841.890]
>> setpagedevice


