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SELF-REPLICATING RIBOZYME

Following the discovery of catalytic RNAs (or ribozymes) in 
the 1980s, it was postulated that life originated from self-
replicating ribozymes that catalyse the synthesis of copies of 
themselves. RNA synthesis by RNA polymerases is mediated 
by the formation of a 5′→3′-phosphodiester bond between 
the 5′-triphosphate and the 3′-hydroxyl termini of two RNA 
fragments. Although no known ribozyme has this enzymatic 
activity, artificial ribozymes that catalyse a template-
dependent 5′→3′-phosphodiester bond ligation reaction 
have been created by in vitro evolution, which provides a 
proof of principle that RNAs can catalyse their own 
replication. L1 RNA ligase is one such in vitro evolved 
ribozyme. Robertson and Scott crystallized the product of 
an autoligation reaction in which L1 RNA ligase was 
configured to join its own 3′-hydroxyl to its own 
5′-triphosphate. The L1 RNA ligase reaction product appears 
in two conformational states in the crystal — a relaxed, 
undocked conformation and a docked conformation, which 
the authors interpreted as the catalytically active form. In 
the crystal of the docked enzyme, two ligase molecules form 
an asymmetrical unit, each consisting of stems A, B and C 
that form a three-helix junction. The ionic interactions 
between a single Mg2+ ion and three phosphate groups as 
well as tertiary contacts that involve certain invariant 
residues stabilize the docking of stems A and C in the 
enzyme. These findings represent the first glimpse of what 
an RNA replicase might have looked like.

ORIGINAL RESEARCH PAPER Robertson, M. P. & Scott, W. G. The structural basis of 
ribozyme-catalyzed RNA assembly. Science 315, 1549–1553 (2007)

SLIDE AND EXPAND

Nucleoporins are the building blocks of the nuclear pore 
complex (NPC). The central channel of the NPC is lined by the 
Nup62 complex, which consists of Nup62, Nup58, Nup54 and 
Nup45. The minimal core domains of Nup58 and Nup45 are 
identical α-helical regions (referred to as Nup58/45) and are 
sufficient for Nup62 complex assembly. Crystallization of 
Nup58/45 yielded tetramers in two independent crystal 
forms: each tetramer consists of two antiparallel hairpin 
dimers. Analysis of the different crystal forms revealed 
different tetramer conformations. Superposition of the 
different tetramer configuration states indicated lateral 
displacement of up to 11 Å between different tetramer 
conformations. This intermolecular sliding mechanism is 
thought to result from alternative hydrogen-bond networks 
between interaction residues in the tetramerization 
interface. Given that the central channel can change its 
diameter and the α-helices of the Nup62 complex are 
thought to form the perimeter of the channel, the authors 
propose that circumferential sliding of Nup58/45 might 
adjust the diameter of the central transport channel.

ORIGINAL RESEARCH PAPER Melc̆ák, I. et al. Structure of Nup58/45 suggests 
flexible nuclear pore diameter by intermolecular sliding. Science 315, 1729–1732 

R E S E A R C H  H I G H L I G H T S

NATURE REVIEWS | MOLECULAR CELL BIOLOGY  VOLUME 8 | MAY 2007

© 2007 Nature Publishing Group 


	Research Highlights
	Self-replicating ribozyme
	Slide and expand



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


