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The wide application of omics research approaches caused
a burst of biological data in the past decade, and also
promoted the growth of systems biology, a research field
that studies biological questions from a genome-wide point
of view. One feature of systems biology study is to
integrate and identify. Not only experiments are carried out
at whole-genome scales, but also data from various
resources, such as genomics, transcriptomics, proteomics,
and metabolics data, need to be integrated to identify
correlations among targeted entities. Therefore, plenty
amounts of experimental data, robust statistical methods,
and reliable network construction models are indispensable
for systems biology study. Among the available network
construction models, Bayesian network is considered as
one of the most effective methods available so far for
biological network predictions (Pe’er, 2005).
Bayesian networks are constructed based on the

Bayes’ theorem. The Bayes’ theorem (often called
Bayes’ law or Bayes’ rule) is well-known in probability
analysis. It is named for Rev. Thomas Bayes, a British
mathematician. The basis of Bayes’ theorem is to show
the relation between one conditional probability and its
reverse. That is, given that event B happened, the
occurrence probability of event A depends not only on
the relationship between A and B, but also on the absolute
probability of A independent of B as well as the absolute
probability of B independent of A.
Bayesian networks can be considered as a mechanism to

automatically apply Bayes’ theorem to complex problems.
A Bayesian network is a probabilistic graphic model that
represents a set of random variables and their conditional
independencies. In Bayesian networks, random variables
are presented by nodes, and the conditional dependencies
of variables are shown by directed lines. Therefore,

Bayesian networks are directional, and are also named as
“directed acyclic graphical model”. Bayesian network is
very robust to identify relationships among variables, and
to find out hidden dependencies among a subset of
variables when the dependencies of other variables are
given. Thus, it is ideal for relationship identification among
large-scale datasets and has been widely applied in systems
biology studies (Campos et al., 2004).
As an outstanding molecular systems biologist,

Jing-Dong Jackie Han at the Institute of Genetics &
Developmental Biology, Chinese Academy of Sciences,
Beijing, China, and her research group have accomplished
many pioneer works using Bayesian networks to decipher
protein interactomes in various species (Xia et al., 2006;
Xue et al., 2007; Xia et al., 2008; Yu et al., 2008). To
generalize the application of Bayesian networks, in a
review of this issue’s Frontiers in Biology, Liu and Han
(Liu and Han, 2010) introduced some basic concepts of
probabilistic models and Bayesian networks, explained the
structures of Bayesian networks and their building
algorithms, and summarized the appropriate applications
of Bayesian networks on biological data. The review
provides readers a general picture about Bayesian net-
works along concise and clear written lines. It is
undoubtful that with the increment of omics data of various
types, the application of Bayesian networks in systems
biology analysis will bring more striking discoveries.

References

Campos L M, Fernández-Luna J M, Huete J F (2004). Bayesian

networks and information retrieval: an introduction to the special

issue. Information Processing & Management, 40: 727–733

Liu Y, Han J D J (2010). Application of Bayesian networks on large-

scale biological data. Front Biol. DOI 10.1007/s11515-010-0023-8

Pe’er D (2005). Bayesian network analysis of signaling networks: A

Received March 18, 2010; accepted March 22, 2010

E-mail: xjwang@genetics.ac.cn

Front. Biol. 2010, 5(2): 95–96
DOI 10.1007/s11515-010-0045-2



primer. Sci STKE, 281: l4

Xia K, Fu Z, Hou L, Han J D J (2008). Impacts of protein-protein

interaction domains on organism and network complexity. Genome

Res, 18: 1500–1508

Xia K, Xue H, Dong D, Zhu S, Wang J, Zhang Q, Hou L, Chen H, Tao R,

Huang Z, Fu Z, Chen Y G, Han J D J (2006). Identification of the

proliferation/differentiation switch in the cellular network of

multicellular organisms. PLoS Comput Biol, 2: e145

Xue H, Xian B, Dong D, Xia K, Zhu S, Zhang Z, Hou L, Zhang Q,

Zhang Y, Han J D J (2007). A modular network model of aging. Mol

Syst Biol, 3: 147

Yu H, Zhu S, Zhou S, Xue H, Han J D J (2008). Inferring causal

relationships among different histone modifications and gene

expression. Genome Res, 18: 1314–1324

96 Front. Biol. 2010, 5(2): 95–96


	Outline placeholder
	bmkcit1
	bmkcit2
	bmkcit3
	bmkcit4
	bmkcit5
	bmkcit6
	bmkcit7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1.50000
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


