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UNMAKE A MARK

The Research Highlight ‘Fine-tuning tools’ in this issue discusses 
the identification of histone demethylases, one of which — the 
JmjC-domain-containing protein JMJD2A — is predominantly a 
Lys trimethyl-specific demethylase. In Cell, Zhang and 
colleagues provide insights into how this protein functions by 
describing crystal structures of the catalytic core of JMJD2A in 
the presence of Fe2+, with and without α-ketoglutarate.

Several unique structural features of the catalytic core 
indicated that JMJD2A and possibly other JmjC-domain-
containing proteins form a new subfamily within the large Fe2+- 
and α-ketoglutarate-dependent oxygenase family. The features 
include a C-terminal domain that has a novel fold and an 
unexpected zinc-finger motif that is formed by a Cys and His 
residue from the JmjC domain and two Cys residues from the 
C-terminal domain. This unique zinc-finger structure ensures a 
tight association between these two domains and seems to 
create a rigid conformation around the catalytic centre. 
Structural data combined with mutagenesis studies enabled the 
authors to identify two potential binding pockets in JMJD2A — 
one for binding the peptide substrate and another for methyl-
group recognition. They also identified structural features that 
contribute to the differential specificity of individual JMJD2-
family members for different methyl groups.

REFERENCE Chen, Z. et al. Structural insights into histone demethylation by JMJD2 
family members. Cell 125, 691–702 (2006)

CAGE CONTROL

The GroEL–GroES chaperonin cage has an important role in 
folding proteins of up to ~60 kDa, but its role was thought to be 
passive, with the cage purely providing an environment that 
allows folding to occur unimpaired by aggregation. However, 
recent studies have indicated that the cage can alter the 
folding-energy landscape for some proteins, thereby 
accelerating their folding rate. Hayer-Hartl and colleagues 
therefore investigated the structural features of the cage that 
are essential for the rapid folding of encapsulated substrates.

Reporting in Cell, the authors describe how they analysed 
the effect of varying the volume of the chaperonin cage. Their 
results were consistent with theoretical confinement models, in 
that the proteins tested showed an increased folding rate with 
increasing confinement up to a point where further decreases in 
space would have limited essential reconfiguration steps. They 
further showed that interactions with the C-terminal, mildly 
hydrophobic Gly-Gly-Met repeats of GroEL, which protrude into 
the cage cavity, were required for the folding of some proteins. 
Several conserved negatively charged residues on the cavity 
wall were also essential for the folding of certain proteins. 
As the authors conclude, “…by combining these features, the 
chaperonin cage provides a physical environment optimized to 
catalyze the structural annealing of proteins with kinetically 
complex folding pathways.”

REFERENCE Tang, Y.-C. et al. Structural features of the GroEL-GroES nano-cage 
required for rapid folding of encapsulated protein. Cell 125, 903–914 (2006)

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

NATURE REVIEWS | MOLECULAR CELL BIOLOGY  VOLUME 7 | JULY 2006 | 1


	Research Highlights
	Unmake a mark
	Cage control



<<
  /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


