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THE STATES OF A SENSOR

The most common sensory pathways in prokaryotes use His–Asp 
phosphorelays, which have at least two components — a sensor 
histidine kinase (HK) and a response regulator. Most HKs are 
transmembrane proteins and their cytoplasmic regions have 
autokinase, phosphotransfer and phosphatase activities. 
Previous structural studies have focused on single cytoplasmic 
domains of HKs, so our understanding of the various signalling 
states has been lacking. However, Hendrickson and colleagues 
now describe the first structure of the complete cytoplasmic 
region of a sensor HK — a 1.9-Å-resolution crystal structure of 
the cytoplasmic region of an HK from Thermotoga maritima in 
complex with ADPβN. 

The structure highlights new functions for several conserved 
residues, and provides insights into a state that seems ready for 
phosphotransfer. The cytoplasmic region contains an N-terminal 
dimerization and histidine phosphotransfer (DHp) domain and a 
C-terminal catalytic and ATP-binding (CA) domain, and this work 
provides the first view of a substantial interface between these 
domains. The authors propose that regulatory signals received by 
the external sensor domain are transduced to this interface to 
control its stability. A destabilized interface, which allows the CA 
domain to move and trans-phosphorylate the DHp domain, 
might be required for autokinase function, whereas a stabilized 
interface might be needed for phosphatase function.

REFERENCE Marina, A., Waldburger, C. D. & Hendrickson, W. A. Structure of the 
entire cytoplasmic portion of a sensor histidine-kinase protein. EMBO J. 24, 
4247–4259 (2005)

A MINIMAL COAT CAGE

In intracellular membrane trafficking, coat protein complex II 
(COPII) mediates cargo export from the endoplasmic reticulum. 
COPII is composed of Sec23 and Sec24 (Sec23/24), Sec13 and 
Sec31 (Sec13/31), and the GTPase Sar1. Sec23 is a GTPase-
activating protein for Sar1, Sec24 functions in cargo selection, 
and Sec13/31 has a structural role. Recent work showed that 
Sec23/24 and Sec13/31 can self-assemble to form COPII-cage-
like particles. However, Balch and colleagues now show that 
Sec13/31 can self-assemble to form minimal cages in the 
absence of Sec23/24, and they describe a 30-Å-resolution cryo-
electron-microscopy structure of these Sec13/31 cages.

The structure shows a novel cuboctahedron shape. In the 
authors’ model, it is formed by 24 Sec13/31 heterotetramers, and 
they believe that each heterotetramer is arranged in the manner 
Sec13/31–Sec31/13. This cage structure has the potential to form 
flexible polyhedrons of increasingly larger geometries that can 
contain large, oddly shaped cargo. So, although the Sec13/31 cage 
is different to the cages formed by clathrin, this work shows that 
the function of Sec13/31 is analogous to that of clathrin. In the 
authors’ model, Sec23/24 (similar to the clathrin adaptor proteins) 
coordinates the selection of cargo with the self-assembly of 
Sec13/31 cages (similar to clathrin-cage self-assembly).

REFERENCE Stagg, S. M. et al. Structure of the Sec13/31 COPII coat cage. Nature 
439, 234–238 (2006)

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

2 | FEBRUARY 2006 | VOLUME 7  www.nature.com/reviews/molcellbio


	Research Highlights
	The states of a sensor
	A minimal coat cage



<<
  /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


