
Figure 1. A schematic to illustrate the complex network of interconnections in the cell 

between gene space, protein space and metabolic space. In gene space numbers represent 

distinct genes with arrows representing connections to other genes or transcription to 

proteins. In protein space the currency symbols represent unique proteins with arrows 

representing reactions catalyzed or protein-protein interactions. In metabolic space letters 

represent molecules which are substrates or metabolites with arrows representing 

reactions or effects on proteins. 
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Figure 2. The utility of high throughput data for providing information on the functional 

blocks and use for systems level analysis. Nine levels of regulation of protein activity in a 

human cell can be summarized:  1. Gene transcription, 2. mRNA processing and editing, 

3. mRNA transport from nucleus, 4. mRNA stabilization, 5. protein translation, 6. protein 

transport, 7. folding and protein stabilization. 8. allosteric modulation, 9. covalent 

modification 
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 Figure 3. An interactive map for human purine metabolism from MetaCore™. Metabolic 

pathways are shown as rectangular icons; the enzymes are tagged with EC numbers. The 

differentially expressed genes are uploaded directly from a microarray experiment and 

are marked next to the pathways as thermometer objects. 
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Figure. 4. Some possible causes of initial insult to the optic nerve head in different 

glaucoma patients [1]. While increased intraocular pressure (IOP) is the most significant 

risk factor for glaucoma, RGCs cell death caused by optic nerve deformation may 

provide an explanation for a mechanical cause of glaucoma. While elevated IOP 

definitely plays role in structural displacement of the ONH causing cytosceletal 

alteration, loss of microtubules in RGC axons and impedes retrograde axonal transport 

[2-4], it is conceivable that it also provides indirect insults via reduced blood flow and 

reactivation of microglia [5]. The role of vascular factors also is thought to be of 

significance to optic nerve and RGCs injury [6-9]. 
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Figure. 5. A functional network for differential gene expression in glaucoma. Pathways 

marked in blue are down-regulated; pathways in red up-regulated. Blue and red circles on 

the nodes mark the differentially expressed genes. The expression ratios and the page 

with gene/protein/interaction annotations are hyperlinked with nodes. 
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Figure. 6. Smaller networks for glaucoma microarray data. A. The APP protein node and 

its immediate interaction space. B. iNOS cross-activation network in glaucomatous 

astrocytes, C. Potential role of clusterin in glaucoma pathology of astrocytes. The arrows 

indicate direction of protein interactions. 
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Figure 7. Clusters of highly responsive genes for the treatment of MC-7 breast cancer 

cells with 4-hydroxytamoxifen (A) and estrogen (B) after 24hr. Both treatments induce 

similar sets of cell-cycle related genes, but the topology of the networks is different, 

correlating with the unique impact of these treatments on cell proliferation. Gene towards 

the exterior possess fewer interactions than those located centrally. 
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Figure 8. MetaDrug interaction map of key proteins and ligands linked to theophylline 

(red circle) The network of cell signaling interactions built from the list of genes. This 

network has been automatically reconstructed, based on the interactions contained in the 

database. The genes from the original list are encircled. 
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Figure 9. A proposed future database model. Borders enclose the database entities related 

to core functional entities: dotted border – entities related to the component; dashed line – 

entities related to the transformation; solid border – entities related to the functional 

block.
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Figure 10. A schematic to demonstrate two graphs with identical topology but different 

directionality of edges. Graph A is more likely to represent a functional module as it 

contains longer directed paths than graph B. 
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Figure 11. A schematic to illustrate how two network modules sharing 83% molecular 

composition can have significant topological differences. On network A the shortest 

distance between nodes A and E is 2, while on network B it is 4. The global connectivity 

of network A is also higher. 
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Figure 12. A schematic to show the identification of tight clusters from differentially 

expressed genes. Filled circles represent differentially expressed genes from the original 

set; open circles represent nearest neighbors; bold lines and circles represent genes and 

edges connecting genes into cluster. 

 

 

 

 

 12



 

 13



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [4032.000 2592.000]
>> setpagedevice


