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A protein network of one’s 
own proteins
Network biology has taken off with 
the advent of high-throughput, par-
allel data collection and analysis. The 
term interactome has been coined 
to describe an organism’s total set 
of protein–protein interactions, 
and interactome maps have been 
created for many model organisms. 
Knowing all protein–protein interac-
tions is seen as a crucial prerequisite 
to understanding how cells func-
tion and the general principles that 
govern this function. Importantly, 
such information should also help 
us to understand disease processes. 
Two recent reports provide the 
first description of a human pro-
tein–protein interaction network. 
The network, although preliminary, 
is a useful resource and provides 
interesting insights into the nature 
of protein–protein interactions on a 
global scale.

Two groups led by Erich Wanker 
and by Marc Vidal used similar 
high-throughput, stringent yeast 
two-hybrid strategies and identi-
fied 3,186 and ~2,800, mostly novel, 
protein–protein interactions, respec-
tively. The data sets were each evalu-
ated for technical and biological false 
positives. Whereas the former were 
dealt with rigorously, using co-
affinity purification and pull-down 
assays, the authors admit that the 
latter are more difficult to deal with. 
To this end, Vidal’s group compared 
their interactions with other known 
biological relationships such as 

expression correlation, shared gene 
ontology or phenotype annotation. 
Wanker’s group used orthologous 
interactions as well as topological 
and gene ontology criteria to develop 
a confidence-scoring system to 
evaluate the biological relevance of 
the interactions. They also compared 
the human interaction network with 
22 human regulatory pathways from 
the Kyoto Encyclopedia of Genes 
and Genome, KEGG. The authors 
mapped 150 human proteins to 
KEGG pathways and using more 
stringent criteria mapped 66 of those 
to specific pathways. 

The human interaction network 
seems to have scale-free properties. 
Most proteins are separated by only a 
few links, indicating that the network 
has ‘the small world property’. The 
network is also hierarchical, showing 
local clusters that are coordinated by 
hubs. Similar organization has been 
observed in model organisms, in 
which hubs are likely to correspond 
to essential proteins.

Vidal’s group also provided an 
insight into how the interactome 
might evolve. Because interac-
tions between proteins of the same 
evolutionary class are more frequent, 
the network seems to evolve by 
preferentially adding interactions 
between lineage-specific proteins. 

The human protein–protein 
interaction network is an invaluable 
resource to build on (Vidal’s group 

estimate that their data set reveals 
1% of the human interactome). 
Perhaps the most exciting aspect of 
an interactome map in humans is 
that it provides direct information 
about molecular processes that are 
related to disease.

The interaction network is a 
template onto which other informa-
tion will need to be superimposed. 
Determining the location and the 
timing of the interactions, and their 
regulation, are just some of the chal-
lenges that lie ahead.

Magdalena Skipper, Chief Editor,
Nature Reviews Genetics

 References and links
ORIGINAL RESEARCH PAPERS Stelzl, U. et al. 
A human protein–protein interaction network. Cell 
1 Sept 2005 (doi:10.1016/S0092867405008664) | 
Rual, J.-F. & Venkatesan, K. et al. Towards a 
proteome-scale map of the human protein–protein 
interaction network. Nature 28 Sept 2005 
(doi:10.1038/nature04209)
FUTHER READING Barabasi, A. L. & Oltavi, Z. N. 
Network biology: understanding cell’s functional 
organization. Nature Rev. Genet. 5, 101–113 
(2004)
WEB SITE
Human protein–protein interaction network 
database: 
http://www.mdc-berlin.de/neuroprot/database.
htm

NATURE REVIEWS | MOLECULAR CELL BIOLOGY  VOLUME 6 | NOVEMBER 2005 | 1

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


	A protein network of one's own proteins
	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
  /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


