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The building blocks of the secretory pathway

Understanding how an organelle 
functions is helped enormously if 
you know all the proteins from which 
it is composed. Reporting in Cell, 
Gilchrist et al. provide a proteomic 
analysis of the endoplasmic reticu-
lum (ER) and Golgi apparatus from 
liver cells, providing new insights 
into the roles of these organelles in 
the secretory pathway.

Gilchrist et al. studied the pro-
teome of both the rough and smooth 
ER, and in doing so expanded the 
number of different proteins associ-
ated with the ER from 500 to over 
1,200. Of the ER proteins with a 
known function, most are associated 
with protein synthesis, folding and 

modification, as would be expected 
of an organelle that forms an early 
compartment in the secretory path-
way. Other significant groups include 
proteins that interact with the actin 
cytoskeleton, such as myosins, and 
proteins that function in metabolism 
and detoxification, such as the cyto-
chrome P450 enzymes.

The proteomics approach the 
researchers used provides a quantita-
tive readout of protein expression 
that helps to identify possible 
contaminants in the sample from 
true organelle-resident proteins. This 
approach has been validated with 
other cellular targets, such as the 
nuclear pore complex, and, therefore, 
the authors are confident that this 
represents the almost complete set of 
ER proteins. 

As a comprehensive proteomics 
analysis of the Golgi apparatus has 
previously been reported, the authors 
focused their efforts on understand-
ing the importance of small transport 
vesicles — coatomer complex pro-
tein-I (COPI) vesicles — that form 
in the Golgi. The function of these 
vesicles is controversial and two roles 
have been proposed; COPI vesicles 
could mediate the forward transport 
of cargo proteins through the Golgi, 
or the retrograde retrieval of Golgi-
resident proteins back through the 
apparatus. 

Cargo proteins were found to be 
largely excluded from COPI vesicles, 

whereas the vesicles were enriched 
with Golgi-resident proteins, sup-
porting a function for COPI vesicles 
in retrograde transport. Interestingly, 
several Golgi-resident proteins were 
separated between the COPI vesicles 
and Golgi fractions to different 
extents, indicating that perhaps a 
regulated sorting mechanism, rather 
than a random process, controls the 
delivery of proteins into nascent 
COPI vesicles. 

Analysis of the data set shows that 
a large proportion of ER proteins are 
also found in the Golgi, as might be 
expected considering that the two 
organelles lie next to each other in 
the secretory pathway. It also reveals 
that the architecture and function of 
the secretory pathway is maintained 
by 1,430 proteins, including 345 pro-
teins that have no known function. 
Understanding how these proteins 
cooperate will keep cell biologists 
busy for a long time.   

James Pickett

ORIGINAL RESEARCH PAPER Gilchrist, A. et al. 

Quantitative proteomics analysis of the secretory 

pathway. Cell 127, 1265–1281 (2006)

FURTHER READING Yates, J. R. 3rd et al. 

Proteomics of organelles and large cellular 

structures. Nature Rev. Mol. Cell Biol. 6, 702–714 

(2005)

WEB SITES

John Bergeron’s laboratory: 
http://people.mcgill.ca/john.bergeron 

Tommy Nilsson’s laboratory: 
http://www.medkem.gu.se/~tn

Human Liver Proteome Project: 
http://www.hlpp.org

…the 
architecture 
and function of 
the secretory 
pathway is 
maintained 
by 1,430 
proteins…

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 | FEBRUARY 2007

Nature Reviews Molecular Cell Biology | AOP, published online 10 January 2007; doi:10.1038/nrm2103

© 2007 Nature Publishing Group 


	The building blocks of the secretory pathway
	References



<<
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness 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
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /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


