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Abstract 
 
This Moksiskaan analysis describes the known relationships between the metastasis associated 

proteins and the other proteins and data sets associated to them. All HLA proteins are excluded from 

this report. Protein-protein interactions are filtered so that the network is formed between the genes 

with an expression correlation in The Cancer Genome Atlas breast cancer samples. The actual article 

hosting this supplementary document is titled: An optimized isolation of biotinylated cell surface 

proteins reveals novel players in cancer metastasis. 

This document is generated automatically by Anduril (Engine 1.2.5). Section 3 provides a detailed 

description of the analysis and the versions of the data sources in use. 
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1 Candidate report for the protein functions

1.1 Moksiskaan candidate pathway
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Figure 1: Known relationships between the candidate genes. Candidate genes are shown in red if they have only output
connections. The ratio of input and output connections determines how light they are. Completely white genes have only
input connections. The network of candidate genes is expanded by fetching genes 1 step(s) down stream. The down stream
genes are shown on gray. Nodes that share all their connections and properties are combined in order to reduce the complexity
of the graph. The joint nodes are labeled as group# and the participating entities are described in Table 1. Green and blue
borders are referring to up and down regulated genes, respectively. Light grey is used to emphasize stably expressed genes.
Known regulations are shown with bold borders whereas the predictions are kept thin.

You may use this Cytoscape session to browse the candidate pathway graph interactively.
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     You can add note for this session here.
     
         
             
             
                 
            
        
         
             
        
         
             
                 dock
                 0
                 
                     
                
            
             
                 hide
                 -1
                 
                     
                
            
             
                 hide
                 -1
                 
                     
                
            
        
    
     
         
             
        
         
             
             
        
    







CytoscapeSession-2011_11_14-11_47/session_vizmap.props

#This file specifies visual mappings for Cytoscape and has been automatically generated.
# WARNING: any changes you make to this file while Cytoscape is running may be overwritten.
# Any changes may make these visual mappings unreadable.
# Please make sure you know what you are doing before modifying this file by hand.
#
#Mon Nov 14 11:47:12 EET 2011
edgeAppearanceCalculator.Minimal.defaultEdgeColor=51,51,51
edgeAppearanceCalculator.Minimal.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Minimal.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Minimal.defaultEdgeLabel=
edgeAppearanceCalculator.Minimal.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Minimal.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Minimal.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Minimal.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Minimal.defaultEdgeLineWidth=4.0
edgeAppearanceCalculator.Minimal.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Minimal.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Minimal.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Minimal.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Minimal.defaultEdgeToolTip=
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeColor=0,0,255
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeFont=Default,plain,10
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabel=
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLineWidth=1.5
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeToolTip=
edgeAppearanceCalculator.MoksiskaanPathway.edgeColorCalculator=MoksiskaanEDGE_COLOR
edgeAppearanceCalculator.MoksiskaanPathway.edgeTargetArrowColorCalculator=MoksiskaanEDGE_TGTARROW_COLOR
edgeAppearanceCalculator.MoksiskaanPathway.edgeTargetArrowShapeCalculator=MoksiskaanEDGE_TGTARROW_SHAPE
edgeAppearanceCalculator.MoksiskaanPathway.nodeSizeLocked=true
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeColor=51,51,51
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabel=
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLineWidth=2.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeToolTip=
edgeAppearanceCalculator.Nested\ Network\ Style.nodeSizeLocked=true
edgeAppearanceCalculator.Sample1.defaultEdgeColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeFont=Default,plain,10
edgeAppearanceCalculator.Sample1.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Sample1.defaultEdgeLabel=
edgeAppearanceCalculator.Sample1.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Sample1.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Sample1.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Sample1.defaultEdgeLineWidth=1.0
edgeAppearanceCalculator.Sample1.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Sample1.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Sample1.defaultEdgeToolTip=
edgeAppearanceCalculator.Sample1.edgeColorCalculator=BasicDiscrete
edgeAppearanceCalculator.Sample1.edgeLabelCalculator=EdgeLabel
edgeAppearanceCalculator.Sample1.edgeLineStyleCalculator=Sample1-Edge Line Style-Discrete Mapper
edgeAppearanceCalculator.Sample1.nodeSizeLocked=true
edgeAppearanceCalculator.Solid.defaultEdgeColor=204,204,204
edgeAppearanceCalculator.Solid.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Solid.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Solid.defaultEdgeLabel=
edgeAppearanceCalculator.Solid.defaultEdgeLabelColor=102,102,102
edgeAppearanceCalculator.Solid.defaultEdgeLabelOpacity=190.0
edgeAppearanceCalculator.Solid.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Solid.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Solid.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Solid.defaultEdgeLineWidth=12.0
edgeAppearanceCalculator.Solid.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Solid.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Solid.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Solid.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Solid.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Solid.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Solid.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Solid.defaultEdgeToolTip=
edgeAppearanceCalculator.Solid.edgeLabelCalculator=Solid-Edge Label-Passthrough Mapper
edgeAppearanceCalculator.Solid.nodeSizeLocked=true
edgeAppearanceCalculator.Universe.defaultEdgeColor=255,255,255
edgeAppearanceCalculator.Universe.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Universe.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Universe.defaultEdgeLabel=
edgeAppearanceCalculator.Universe.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Universe.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Universe.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Universe.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Universe.defaultEdgeLineStyle=LONG_DASH
edgeAppearanceCalculator.Universe.defaultEdgeLineWidth=3.0
edgeAppearanceCalculator.Universe.defaultEdgeOpacity=100.0
edgeAppearanceCalculator.Universe.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Universe.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Universe.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Universe.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Universe.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Universe.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Universe.defaultEdgeToolTip=
edgeAppearanceCalculator.Universe.nodeSizeLocked=true
edgeAppearanceCalculator.default.defaultEdgeColor=0,0,255
edgeAppearanceCalculator.default.defaultEdgeFont=Default,plain,10
edgeAppearanceCalculator.default.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.default.defaultEdgeLabel=
edgeAppearanceCalculator.default.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.default.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.default.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.default.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.default.defaultEdgeLineWidth=1.5
edgeAppearanceCalculator.default.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.default.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.default.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.default.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.default.defaultEdgeToolTip=
edgeAppearanceCalculator.default.nodeSizeLocked=true
edgeColorCalculator.BasicDiscrete.mapping.controller=interaction
edgeColorCalculator.BasicDiscrete.mapping.controllerType=4
edgeColorCalculator.BasicDiscrete.mapping.map.pd=255,0,51
edgeColorCalculator.BasicDiscrete.mapping.map.pp=0,204,0
edgeColorCalculator.BasicDiscrete.mapping.type=DiscreteMapping
edgeColorCalculator.BasicDiscrete.visualPropertyType=EDGE_COLOR
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.controller=LinkTypeId
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.controllerType=3
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.200=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.210=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.220=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.230=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.240=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.300=0,0,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.310=0,0,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.400=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.410=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.420=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.430=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.440=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.500=0,255,255
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.600=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.700=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.710=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.720=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.730=0,255,255
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.740=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.800=128,128,128
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.810=128,128,128
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.850=128,128,128
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.860=192,192,192
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.type=DiscreteMapping
edgeColorCalculator.MoksiskaanEDGE_COLOR.visualPropertyType=EDGE_COLOR
edgeLabelCalculator.EdgeLabel.mapping.controller=interaction
edgeLabelCalculator.EdgeLabel.mapping.type=PassThroughMapping
edgeLabelCalculator.EdgeLabel.visualPropertyType=EDGE_LABEL
edgeLabelCalculator.Solid-Edge\ Label-Passthrough\ Mapper.mapping.controller=interaction
edgeLabelCalculator.Solid-Edge\ Label-Passthrough\ Mapper.mapping.type=PassThroughMapping
edgeLabelCalculator.Solid-Edge\ Label-Passthrough\ Mapper.visualPropertyType=EDGE_LABEL
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.controller=interaction
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.controllerType=4
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.map.pd=LONG_DASH
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.map.pp=SOLID
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.type=DiscreteMapping
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.visualPropertyType=EDGE_LINE_STYLE
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.controller=LinkTypeId
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.controllerType=3
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.200=255,200,0
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Table 1: This table describes the actual genes of each set of combined nodes in Figure 1.

ID Members

group1 ACTB, ACTG1
group2 cell-cell adhesion, phosphorylation
group3 cellular protein metabolic process, lipid storage, lipid transport, lipoprotein metabolic process, low-density lipoprotein particle receptor

biosynthetic process, macrophage derived foam cell differentiation
group4 cysteine-type endopeptidase activity, interleukin-12 production, macrophage activation, T cell mediated immune response to tumor cell
group5 DYNC1H1, DYNC1I1, DYNC1I2, DYNC1LI1, DYNC1LI2, DYNC2H1
group6 epidermal growth factor receptor signaling pathway, nerve growth factor receptor signaling pathway
group7 innate immune response, interferon-alpha production, interleukin-10 production
group8 interferon-gamma production, interleukin-6 production
group9 LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB2, LAMB3, LAMB4, LAMC2, LAMC3
group10 osteoblast proliferation, phagocytosis
group11 RP11-631M21.2, TUBB1, TUBB2A, TUBB2B, TUBB3, TUBB4, TUBB4Q, TUBB6
group12 TUBB, TUBB2C

Table 2: Descriptions of the intermediated genes between the candidate genes. Studies that have reported results about the
candidate genes are listed so that those with negative evidence have been prefixed with a hyphen. This table has 49 rows.

name description studies

ACTB actin, beta [Source:HGNC Symbol;Acc:132] locus=7:5566782-5603415 tcgaOvarianMethyl
ACTG1 actin, gamma 1 [Source:HGNC Symbol;Acc:144] locus=17:79476999-79479827 tcgaGliomaGE, tcgaOvarianMethyl,

tscapeMelanomaa, tscapeNSCLCa
ARHGEF2 Rho/Rac guanine nucleotide exchange factor (GEF) 2 [Source:HGNC Symbol;Acc:682] locus=1:155916645-155966129 tcgaBreastGE, tcgaColonMethyl,

tcgaOvarianMethyl, tscapeHCCa,
tscapeProstated

CAV1 caveolin 1, caveolae protein, 22kDa [Source:HGNC Symbol;Acc:1527] locus=7:116164839-116201233 snp3dLungC, tcgaBreastGE,
tcgaBreastMethyl, tcgaColonGE,
tcgaColonMethyl, tcgaGliomaGE,
tcgaOvarianMethyl,
tscapeMelanomaa, tscapeNSCLCa

CAV2 caveolin 2 [Source:HGNC Symbol;Acc:1528] locus=7:115927434-116148595 tcgaBreastGE, tcgaBreastMethyl,
tcgaOvarianMethyl,
tscapeMelanomaa, tscapeNSCLCa

CAV3 caveolin 3 [Source:HGNC Symbol;Acc:1529] locus=3:8775486-8883492 tcgaBreastGE, tcgaColonGE
CTNNB1 catenin (cadherin-associated protein), beta 1, 88kDa [Source:HGNC Symbol;Acc:2514] locus=3:41236328-41301587 cosmicPrimary, cosmicRecurrent,

snp3dCRC, snp3dLungC,
snp3dMetastasis, tcgaBreastMethyl,
tcgaColonMethyl, tcgaGliomaGE,
tcgaOvarianMethyl

DYNC1H1 dynein, cytoplasmic 1, heavy chain 1 [Source:HGNC Symbol;Acc:2961] locus=14:102430865-102517129 cosmicPrimary, tcgaBreastGE,
tcgaGliomaGE, tcgaOvarianMethyl,
tscapeMelanomad

DYNC1I1 dynein, cytoplasmic 1, intermediate chain 1 [Source:HGNC Symbol;Acc:2963] locus=7:95401866-95739634 tcgaBreastGE, tcgaBreastMethyl,
tcgaColonMethyl, tcgaGliomaGE,
tcgaOvarianMethyl, tscapeNSCLCa

DYNC1I2 dynein, cytoplasmic 1, intermediate chain 2 [Source:HGNC Symbol;Acc:2964] locus=2:172543919-172604930
DYNC1LI1 dynein, cytoplasmic 1, light intermediate chain 1 [Source:HGNC Symbol;Acc:18745] locus=3:32567463-32612366 tcgaBreastGE, tcgaGliomaGE,

tcgaOvarianMethyl
DYNC1LI2 dynein, cytoplasmic 1, light intermediate chain 2 [Source:HGNC Symbol;Acc:2966] locus=16:66754796-66785701 tcgaColonGE, tscapeOvariand
DYNC2H1 dynein, cytoplasmic 2, heavy chain 1 [Source:HGNC Symbol;Acc:2962] locus=11:102980160-103350591 tcgaBreastGE
GJA1 gap junction protein, alpha 1, 43kDa [Source:HGNC Symbol;Acc:4274] locus=6:121756791-121770873 fileBC2brain, tcgaBreastMethyl,

tcgaColonMethyl
HBEGF heparin-binding EGF-like growth factor [Source:HGNC Symbol;Acc:3059] locus=5:139712428-139726216 tcgaBreastGE, tcgaBreastMethyl,

tcgaColonMethyl, tcgaOvarianMethyl
ILK integrin-linked kinase [Source:HGNC Symbol;Acc:6040] locus=11:6624961-6632102 tcgaBreastMethyl, tcgaColonMethyl,

tcgaGliomaGE, tcgaOvarianMethyl,
tscapeBCd, tscapeNSCLCd

INSR insulin receptor [Source:HGNC Symbol;Acc:6091] locus=19:7112266-7294011 snp3dDiabetes, snp3dObesity,
tcgaColonGE, tcgaColonMethyl

IRS1 insulin receptor substrate 1 [Source:HGNC Symbol;Acc:6125] locus=2:227599757-227664475 snp3dBC, snp3dDiabetes,
snp3dObesity, tcgaBreastGE,
tcgaColonMethyl, tcgaOvarianMethyl,
tscapeNSCLCd, tscapeRCCd

IRS2 insulin receptor substrate 2 [Source:HGNC Symbol;Acc:6126] locus=13:110406184-110438915 snp3dDiabetes, snp3dObesity,
tcgaBreastGE, tcgaBreastMethyl,
tcgaColonGE, tcgaOvarianMethyl,
tscapeBCd, tscapeCRCa,
tscapeNSCLCa, tscapeSCLCa

IRS4 insulin receptor substrate 4 [Source:HGNC Symbol;Acc:6128] locus=X:107975712-107979651 tcgaBreastMethyl, tcgaColonMethyl
LAMA1 laminin, alpha 1 [Source:HGNC Symbol;Acc:6481] locus=18:6941743-7117813 cosmicMetastasis, cosmicPrimary,

tcgaBreastMethyl, tcgaColonMethyl,
tcgaGliomaGE, tcgaOvarianGE,
tscapeCRCd

LAMA2 laminin, alpha 2 [Source:HGNC Symbol;Acc:6482] locus=6:129204286-129837714 tcgaBreastGE, tcgaBreastMethyl,
tcgaGliomaGE

LAMA3 laminin, alpha 3 [Source:HGNC Symbol;Acc:6483] locus=18:21269562-21535030 tcgaBreastGE, tcgaColonMethyl,
tcgaOvarianMethyl, tscapeNSCLCa,
tscapeOvariana

LAMA4 laminin, alpha 4 [Source:HGNC Symbol;Acc:6484] locus=6:112429963-112576141 fileBC2brain, tcgaBreastGE,
tcgaBreastMethyl, tcgaColonMethyl,
tcgaGliomaGE, tscapeCRCd

LAMA5 laminin, alpha 5 [Source:HGNC Symbol;Acc:6485] locus=20:60883011-60942368 tcgaBreastGE, tcgaBreastMethyl,
tcgaColonGE, tcgaColonMethyl,
tcgaGliomaGE, tcgaOvarianCGHa,
tscapeBCa

LAMB1 laminin, beta 1 [Source:HGNC Symbol;Acc:6486] locus=7:107564244-107643700 tcgaBreastGE, tcgaBreastMethyl,
tcgaColonMethyl, tcgaGliomaGE,
tcgaOvarianMethyl

LAMB2 laminin, beta 2 (laminin S) [Source:HGNC Symbol;Acc:6487] locus=3:49158547-49170551 tcgaGliomaGE
LAMB3 laminin, beta 3 [Source:HGNC Symbol;Acc:6490] locus=1:209788220-209825811 tcgaBreastGE, tcgaBreastGESurv,

tcgaBreastMethyl, tcgaColonMethyl,
tcgaOvarianMethyl

LAMB4 laminin, beta 4 [Source:HGNC Symbol;Acc:6491] locus=7:107663993-107770801
LAMC1 laminin, gamma 1 (formerly LAMB2) [Source:HGNC Symbol;Acc:6492] locus=1:182992597-183114727 tcgaBreastGE, tcgaColonMethyl,

tcgaGliomaGE, tcgaOvarianMethyl
LAMC2 laminin, gamma 2 [Source:HGNC Symbol;Acc:6493] locus=1:183155373-183214035 tcgaBreastGE, tcgaBreastMethyl,

tcgaColonMethyl, tcgaOvarianMethyl
LAMC3 laminin, gamma 3 [Source:HGNC Symbol;Acc:6494] locus=9:133884469-133969860 tcgaGliomaGE
PRKCA protein kinase C, alpha [Source:HGNC Symbol;Acc:9393] locus=17:64298944-64801114 cosmicRecurrent, snp3dGlioma,

snp3dLungC, snp3dProstateC,
tcgaBreastMethyl, tcgaColonMethyl,
tcgaGliomaGE, tcgaOvarianMethyl

PRKCB protein kinase C, beta [Source:HGNC Symbol;Acc:9395] locus=16:23847322-24231932 tcgaColonGE, tcgaGliomaGE
PRKCG protein kinase C, gamma [Source:HGNC Symbol;Acc:9402] locus=19:54382444-54410906 tcgaBreastGE, tcgaBreastMethyl,

tcgaColonGE, tcgaGliomaGE,
tscapeBCa, tscapeNSCLCa,
tscapeOvariana

PTK2 PTK2 protein tyrosine kinase 2 [Source:HGNC Symbol;Acc:9611] locus=8:141667999-142012315 snp3dBC, tcgaBreastGE,
tcgaBreastMethyl, tcgaColonMethyl,
tcgaGliomaGE, tcgaOvarianCGHa,
tcgaOvarianGE, tcgaOvarianMethyl,
tscapeBCd, tscapeNSCLCa,
tscapeOvariana, tscapeOvariand

RP11-
631M21.2

Tubulin beta-8 chain [Source:UniProtKB/Swiss-Prot;Acc:Q3ZCM7] locus=10:92828-96053

SLC8A1 solute carrier family 8 (sodium/calcium exchanger), member 1 [Source:HGNC Symbol;Acc:11068]
locus=2:40339286-40838193

tcgaBreastMethyl, tcgaColonMethyl,
tcgaGliomaGE

Continued on next page. . .

4

http://www.ensembl.org/id/ENSG00000075624
http://www.ensembl.org/id/ENSG00000184009
http://www.ensembl.org/id/ENSG00000116584
http://www.ensembl.org/id/ENSG00000105974
http://www.ensembl.org/id/ENSG00000105971
http://www.ensembl.org/id/ENSG00000182533
http://www.ensembl.org/id/ENSG00000168036
http://www.ensembl.org/id/ENSG00000197102
http://www.ensembl.org/id/ENSG00000158560
http://www.ensembl.org/id/ENSG00000077380
http://www.ensembl.org/id/ENSG00000144635
http://www.ensembl.org/id/ENSG00000135720
http://www.ensembl.org/id/ENSG00000187240
http://www.ensembl.org/id/ENSG00000152661
http://www.ensembl.org/id/ENSG00000113070
http://www.ensembl.org/id/ENSG00000166333
http://www.ensembl.org/id/ENSG00000171105
http://www.ensembl.org/id/ENSG00000169047
http://www.ensembl.org/id/ENSG00000185950
http://www.ensembl.org/id/ENSG00000133124
http://www.ensembl.org/id/ENSG00000101680
http://www.ensembl.org/id/ENSG00000196569
http://www.ensembl.org/id/ENSG00000053747
http://www.ensembl.org/id/ENSG00000112769
http://www.ensembl.org/id/ENSG00000130702
http://www.ensembl.org/id/ENSG00000091136
http://www.ensembl.org/id/ENSG00000172037
http://www.ensembl.org/id/ENSG00000196878
http://www.ensembl.org/id/ENSG00000091128
http://www.ensembl.org/id/ENSG00000135862
http://www.ensembl.org/id/ENSG00000058085
http://www.ensembl.org/id/ENSG00000050555
http://www.ensembl.org/id/ENSG00000154229
http://www.ensembl.org/id/ENSG00000166501
http://www.ensembl.org/id/ENSG00000126583
http://www.ensembl.org/id/ENSG00000169398
http://www.ensembl.org/id/ENSG00000173876
http://www.ensembl.org/id/ENSG00000173876
http://www.ensembl.org/id/ENSG00000183023


name description studies

SRC v-src sarcoma (Schmidt-Ruppin A-2) viral oncogene homolog (avian) [Source:HGNC Symbol;Acc:11283]
locus=20:35973088-36034453

tcgaBreastGE

TLR4 toll-like receptor 4 [Source:HGNC Symbol;Acc:11850] locus=9:120466610-120479149 fileBC2brain, tcgaBreastGE,
tcgaColonMethyl

TUBB tubulin, beta [Source:HGNC Symbol;Acc:20778] locus=6:30687978-30693203 tcgaBreastGE, tcgaColonGE,
tcgaColonMethyl, tcgaOvarianGE,
tcgaOvarianMethyl

TUBB1 tubulin, beta 1 [Source:HGNC Symbol;Acc:16257] locus=20:57594309-57601709 tcgaColonMethyl, tcgaOvarianCGHa
TUBB2A tubulin, beta 2A [Source:HGNC Symbol;Acc:12412] locus=6:3153903-3157809 snp3dLungC, tcgaBreastGE,

tcgaColonGE, tcgaColonMethyl,
tcgaOvarianMethyl, tscapeOvariana,
tscapeSCLCd

TUBB2B tubulin, beta 2B [Source:HGNC Symbol;Acc:30829] locus=6:3224517-3231964 tcgaBreastGE, tcgaBreastMethyl,
tcgaColonGE, tcgaGliomaGE,
tcgaOvarianMethyl, tscapeOvariana,
tscapeSCLCd

TUBB2C tubulin, beta 2C [Source:HGNC Symbol;Acc:20771] locus=9:140135665-140138159 tcgaBreastGE, tcgaBreastMethyl,
tcgaColonMethyl, tcgaOvarianMethyl,
tscapeCRCa

TUBB3 tubulin, beta 3 [Source:HGNC Symbol;Acc:20772] locus=16:89987800-90005169 tcgaColonGE, tcgaColonMethyl,
tcgaGliomaGE, tcgaOvarianMethyl,
tscapeCRCd, tscapeNSCLCd,
tscapeProstated

TUBB4 tubulin, beta 4 [Source:HGNC Symbol;Acc:20774] locus=19:6494331-6502330 tcgaBreastMethyl, tcgaColonGE,
tcgaGliomaGE, tscapeHCCd,
tscapeRCCd

TUBB4Q tubulin, beta polypeptide 4, member Q, pseudogene [Source:HGNC Symbol;Acc:12413] locus=4:190903678-190906026 tcgaBreastGE, tscapeBCd,
tscapeHCCd, tscapeMelanomad,
tscapeNSCLCd, tscapeProstated,
tscapeRCCd

TUBB6 tubulin, beta 6 [Source:HGNC Symbol;Acc:20776] locus=18:12308070-12326568 tcgaBreastGE, tcgaBreastMethyl,
tcgaColonMethyl, tcgaGliomaGE

Table 3: List of KEGG [8] pathways supporting the relationships between the genes shown in Figure 1. Number of edges
taken from each pathway is shown on edges column.

name edges genes

Toxoplasmosis 48 ITGA6, ITGB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMB2, LAMB3, LAMB4,
LAMC1, LAMC2, LAMC3, TLR4

Phagosome 32 ACTB, ACTG1, DYNC1H1, DYNC1I1, DYNC1I2, DYNC1LI1, DYNC1LI2, DYNC2H1, ITGAV, ITGB1,
RP11-631M21.2, TLR4, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4,
TUBB4Q, TUBB6

Gap junction 22 GJA1, PRKCA, PRKCB, PRKCG, RP11-631M21.2, SRC, TUBA1C, TUBB, TUBB1, TUBB2A,
TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB4Q, TUBB6

Focal adhesion 21 ACTB, ACTG1, CAV1, CAV2, CAV3, CTNNB1, ILK, ITGA6, ITGAV, ITGB1, LAMA1, LAMA2,
LAMA3, LAMA4, LAMA5, LAMB1, LAMB2, LAMB3, LAMB4, LAMC1, LAMC2, LAMC3, PRKCA,
PRKCB, PRKCG, PTK2, SRC

Insulin signaling pathway 14 FASN, INSR, IRS1, IRS2, IRS4, PTPRF
Vibrio cholerae infection 12 ACTB, ACTG1, PRKCA, PRKCB, PRKCG
Pathogenic Escherichia coli infection 11 ACTB, ACTG1, ARHGEF2, CTNNB1, ITGB1, PRKCA, RP11-631M21.2, TLR4, TUBA1C, TUBB,

TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB4Q, TUBB6
Tight junction 6 ACTB, ACTG1, CTNNB1, PRKCA, PRKCB, PRKCG, SRC
Hypertrophic cardiomyopathy (HCM) 4 ACTB, ACTG1, ITGA6, ITGAV, ITGB1, LAMA2, SLC8A1
Adherens junction 4 ACTB, ACTG1, CTNNB1, INSR, PTPRF, SRC
Aldosterone-regulated sodium reabsorption 3 ATP1B3, INSR, IRS1, IRS2, IRS4, PRKCA, PRKCB, PRKCG
Type II diabetes mellitus 3 INSR, IRS1, IRS2, IRS4
Regulation of actin cytoskeleton 3 ACTB, ACTG1, ITGA6, ITGAV, ITGB1, PTK2, SRC
Bacterial invasion of epithelial cells 2 ACTB, ACTG1, CAV1, CAV2, CAV3, CTNNB1, ILK, ITGB1, PTK2, SRC
Chemokine signaling pathway 2 PRKCB, PTK2, SRC
ErbB signaling pathway 2 HBEGF, PRKCA, PRKCB, PRKCG, PTK2, SRC
Tuberculosis 1 HSPD1, SRC, TLR4
Epithelial cell signaling in Helicobacter pylori infection 1 ADAM10, HBEGF, SRC
Endocrine and other factor-regulated calcium
reabsorption

1 ATP1B3, PRKCA, PRKCB, PRKCG, SLC8A1
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1.1.1 GO enrichment of the candidate pathway

Table 4: Enriched Gene Ontology terms [1] (FDR corrected p ≤ 0.01). Ratio is the proportion of the annotated genes among
the whole gene set. List is sorted based on the FDR corrected p-values. Green and blue borders are referring to up and down
regulated genes, respectively.

Ratio Type Description Genes

0.525 BP cellular component assembly at cellular
level

ACTB, ACTG1, CAV1, CAV2, CAV3, CTNNB1, DYNC1H1, DYNC2H1, GJA1, HSPD1, ILK, ITGA6,
ITGB1, LAMA3, LAMA5, LAMB3, LAMC1, LAMC2, PRKCA, PTK2, RP11-631M21.2, SRC, TUBA1C,
TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6

0.750 CC protein complex ACTB, ACTG1, ARHGEF2, ATP1B3, CAV1, CAV2, CAV3, CTNNB1, DYNC1H1, DYNC1I1, DYNC1I2,
DYNC1LI1, DYNC1LI2, DYNC2H1, GJA1, HSPD1, ILK, INSR, IRS1, ITGA6, ITGAV, ITGB1, LAMA1,
LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMB2, LAMC1, LAMC2, NME1, PRKCA, RP11-631M21.2,
SLC8A1, TLR4, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6

0.424 MF structural molecule activity ACTB, ACTG1, CAV1, CAV3, CTNNB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMB2,
LAMB3, LAMC1, LAMC3, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C,
TUBB3, TUBB4, TUBB6

0.233 CC basement membrane ITGA6, ITGB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMB2, LAMB3, LAMB4, LAMC1,
LAMC2, LAMC3

0.458 BP cellular component movement ACTB, ACTG1, ADAM10, ATP1B3, CAV1, GJA1, HBEGF, ILK, INSR, IRS1, IRS2, ITGA6, ITGAV,
ITGB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMC1, PRKCA, PTK2, SRC, TUBB,
TUBB2B, TUBB2C

0.150 CC laminin complex LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMB2, LAMC1, LAMC2
0.339 BP microtubule-based process ARHGEF2, CAV1, CAV3, CTNNB1, DYNC1H1, DYNC1I1, DYNC1I2, DYNC1LI1, DYNC2H1, PTK2,

RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.300 CC microtubule ARHGEF2, DYNC1H1, DYNC1I1, DYNC1I2, DYNC1LI1, DYNC1LI2, DYNC2H1, RP11-631M21.2, SLC8A1,

TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.237 BP microtubule-based movement DYNC1H1, DYNC1I1, DYNC1I2, DYNC2H1, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A,

TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.390 BP cell migration ADAM10, ATP1B3, CAV1, GJA1, HBEGF, ILK, INSR, IRS1, IRS2, ITGA6, ITGAV, ITGB1, LAMA1,

LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMC1, PRKCA, PTK2, SRC, TUBB2B
0.271 MF protein complex binding ADAM10, CAV3, ILK, INSR, IRS1, IRS2, IRS4, ITGA6, ITGB1, LAMA5, LAMB1, LAMB2, LAMB3,

PTPRF, SRC, TUBB
0.424 MF receptor binding ADAM10, CAV1, CAV2, CTNNB1, GJA1, HBEGF, ILK, INSR, IRS1, IRS2, IRS4, ITGA6, ITGB1, LAMA1,

LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMB2, PRKCB, PTPRF, SRC, TUBB, TUBB2C
0.117 CC laminin-1 complex LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMC1
0.356 BP protein complex assembly CAV1, CAV2, CAV3, GJA1, HSPD1, ILK, INSR, IRS1, LAMC1, PTK2, RP11-631M21.2, SRC, TUBA1C,

TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.678 BP system development ACTB, ACTG1, ARHGEF2, CAV1, CAV2, CAV3, CTNNB1, DYNC2H1, GJA1, HBEGF, HSPD1, ILK, INSR,

IRS1, IRS2, ITGA6, ITGAV, ITGB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1, LAMB2,
LAMB3, LAMC1, LAMC2, LAMC3, NME1, PRKCA, PTK2, PTPRF, SLC8A1, SRC, TLR4, TUBB,
TUBB2A, TUBB2B, TUBB3

0.220 BP cell junction assembly ACTB, ACTG1, CTNNB1, GJA1, ILK, ITGA6, ITGB1, LAMA3, LAMA5, LAMB3, LAMC1, LAMC2, SRC
0.169 BP ’de novo’ protein folding ACTB, HSPD1, TUBA1C, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.254 BP cellular protein complex assembly CAV1, CAV3, HSPD1, PTK2, RP11-631M21.2, SRC, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B,

TUBB2C, TUBB3, TUBB4, TUBB6
0.203 BP protein polymerization CAV1, CAV3, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4,

TUBB6
0.254 BP regulation of cell migration ADAM10, HBEGF, ILK, INSR, IRS1, IRS2, ITGAV, ITGB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5,

LAMB1, PRKCA
0.153 BP ’de novo’ posttranslational protein folding ACTB, TUBA1C, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.356 BP cellular component morphogenesis ACTB, ACTG1, ARHGEF2, CAV3, CTNNB1, DYNC2H1, GJA1, ILK, ITGAV, ITGB1, LAMA1, LAMA5,

LAMB1, LAMB2, LAMC1, LAMC3, PRKCA, PTK2, PTPRF, SRC, TUBB3
0.339 BP cell morphogenesis ACTB, ACTG1, ARHGEF2, CTNNB1, DYNC2H1, GJA1, ILK, ITGAV, ITGB1, LAMA1, LAMA5, LAMB1,

LAMB2, LAMC1, LAMC3, PRKCA, PTK2, PTPRF, SRC, TUBB3
0.183 CC membrane raft ATP1B3, CAV1, CAV2, CAV3, GJA1, INSR, IRS1, ITGB1, PRKCA, SRC, TLR4
0.339 BP cell adhesion ADAM10, CTNNB1, ILK, ITGA6, ITGAV, ITGB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, LAMB1,

LAMB2, LAMB3, LAMB4, LAMC1, LAMC2, LAMC3, PTK2, PTPRF
0.288 BP cell projection morphogenesis ACTB, ACTG1, DYNC2H1, GJA1, ILK, ITGAV, ITGB1, LAMA1, LAMA5, LAMB1, LAMB2, LAMC1,

PRKCA, PTK2, PTPRF, SRC, TUBB3
0.305 MF nucleoside-triphosphatase activity ATP1B3, DYNC1H1, DYNC1I1, DYNC1I2, DYNC1LI1, DYNC1LI2, DYNC2H1, HSPD1, RP11-631M21.2,

TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.356 BP neurogenesis ACTB, ACTG1, ARHGEF2, CTNNB1, GJA1, ILK, ITGAV, ITGB1, LAMA1, LAMB1, LAMB2, LAMC1,

LAMC3, PRKCA, PTK2, PTPRF, SRC, TUBB, TUBB2A, TUBB2B, TUBB3
0.288 BP cell morphogenesis involved in

differentiation
ACTB, ACTG1, CTNNB1, ILK, ITGAV, ITGB1, LAMA1, LAMA5, LAMB1, LAMB2, LAMC1, LAMC3,
PRKCA, PTK2, PTPRF, SRC, TUBB3

0.186 BP regulation of cell adhesion ADAM10, ILK, ITGA6, ITGAV, ITGB1, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5, PTK2
0.339 BP generation of neurons ACTB, ACTG1, ARHGEF2, CTNNB1, GJA1, ILK, ITGAV, ITGB1, LAMA1, LAMB1, LAMB2, LAMC1,

PRKCA, PTK2, PTPRF, SRC, TUBB, TUBB2A, TUBB2B, TUBB3
0.136 MF integrin binding ADAM10, ILK, ITGA6, ITGB1, LAMA5, LAMB1, LAMB2, SRC
0.424 MF purine ribonucleoside triphosphate binding ACTB, ACTG1, DYNC1H1, DYNC1LI1, DYNC1LI2, DYNC2H1, HSPD1, ILK, INSR, NME1, PRKCA,

PRKCB, PRKCG, PTK2, RP11-631M21.2, SRC, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C,
TUBB3, TUBB4, TUBB6

0.339 BP regulation of cell proliferation ADAM10, ARHGEF2, CAV1, CAV2, CTNNB1, GJA1, HBEGF, ILK, INSR, IRS1, IRS2, ITGAV, ITGB1,
LAMA5, LAMB1, LAMC1, NME1, PRKCA, PTPRF, TLR4

0.271 BP wound healing ACTB, ACTG1, ATP1B3, CAV1, GJA1, HBEGF, ITGA6, ITGAV, ITGB1, PRKCA, PRKCB, PRKCG,
PTK2, SLC8A1, SRC, TLR4

0.203 MF kinase binding ACTB, ACTG1, ADAM10, CAV1, CTNNB1, INSR, IRS1, IRS2, ITGB1, PRKCB, PTK2, TLR4
0.117 CC caveola ATP1B3, CAV1, CAV2, CAV3, INSR, IRS1, SRC
0.169 BP positive regulation of cell migration ADAM10, HBEGF, ILK, INSR, IRS1, IRS2, ITGAV, ITGB1, LAMB1, PRKCA
0.119 BP regulation of embryonic development CTNNB1, INSR, LAMA1, LAMA2, LAMA3, LAMA4, LAMA5
0.254 BP neuron projection morphogenesis ACTB, ACTG1, GJA1, ILK, ITGAV, ITGB1, LAMA1, LAMB1, LAMB2, LAMC1, PRKCA, PTK2, PTPRF,

SRC, TUBB3
0.085 BP hemidesmosome assembly ITGA6, LAMA3, LAMB3, LAMC1, LAMC2
0.100 CC dynein complex DYNC1H1, DYNC1I1, DYNC1I2, DYNC1LI1, DYNC1LI2, DYNC2H1
0.203 MF GTP binding INSR, NME1, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4,

TUBB6
0.237 BP blood coagulation ACTB, ACTG1, ATP1B3, CAV1, ITGA6, ITGAV, ITGB1, PRKCA, PRKCB, PRKCG, PTK2, SLC8A1, SRC,

TLR4
0.119 BP integrin-mediated signaling pathway ADAM10, ILK, ITGA6, ITGAV, ITGB1, LAMA5, PTK2
0.237 BP cell morphogenesis involved in neuron

differentiation
ACTB, ACTG1, ILK, ITGAV, ITGB1, LAMA1, LAMB1, LAMB2, LAMC1, PRKCA, PTK2, PTPRF, SRC,
TUBB3

0.237 BP positive regulation of cell proliferation ADAM10, CTNNB1, HBEGF, ILK, INSR, IRS1, IRS2, ITGAV, ITGB1, LAMB1, LAMC1, NME1, PRKCA,
TLR4

0.203 BP muscle structure development ACTG1, CAV1, CAV2, CAV3, CTNNB1, GJA1, HBEGF, ILK, ITGB1, LAMA2, LAMA5, LAMB2
0.169 MF GTPase activity RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.169 MF protein kinase binding ACTB, ACTG1, ADAM10, CTNNB1, INSR, IRS1, IRS2, ITGB1, PRKCB, PTK2
0.220 BP axonogenesis ACTB, ACTG1, ILK, ITGAV, ITGB1, LAMA1, LAMB1, LAMB2, LAMC1, PRKCA, PTK2, SRC, TUBB3
0.441 BP organ development CAV1, CAV2, CAV3, CTNNB1, DYNC2H1, GJA1, HBEGF, ILK, INSR, IRS1, IRS2, ITGA6, ITGB1,

LAMA2, LAMA3, LAMA5, LAMB1, LAMB2, LAMB3, LAMC2, LAMC3, NME1, PRKCA, SLC8A1, SRC,
TLR4

0.067 CC cytoplasmic dynein complex DYNC1H1, DYNC1I1, DYNC1LI1, DYNC1LI2
0.400 CC cytosol ACTB, ACTG1, ARHGEF2, CAV1, CAV2, CTNNB1, DYNC1H1, DYNC1I2, FASN, GJA1, HSPD1, ILK,

INSR, IRS1, IRS2, NME1, PRKCA, PRKCB, PRKCG, PTK2, SRC, TUBB, TUBB2C, TUBB4
0.153 BP microtubule cytoskeleton organization ARHGEF2, CAV1, CAV3, CTNNB1, DYNC1H1, DYNC1LI1, PTK2, TUBB, TUBB1
0.271 BP positive regulation of response to stimulus ADAM10, BST2, CAV1, CAV2, CTNNB1, GJA1, HBEGF, HSPD1, ILK, INSR, IRS1, ITGB1, PRKCA,

PRKCB, PRKCG, TLR4
0.271 BP regulation of cellular component

organization
ADAM10, ARHGEF2, CAV1, CAV2, CAV3, CTNNB1, DYNC1LI1, HBEGF, ILK, INSR, ITGAV, ITGB1,
PRKCA, PTK2, PTPRF, SRC

0.136 BP cell-substrate adhesion CTNNB1, ILK, ITGA6, ITGAV, ITGB1, LAMA5, LAMB1, LAMC1
0.271 BP cell cycle process ARHGEF2, CAV2, CTNNB1, DYNC1H1, DYNC1I2, DYNC1LI1, ILK, INSR, ITGB1, TUBB, TUBB1,

TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4
0.050 CC laminin-10 complex LAMA5, LAMB1, LAMC1
0.050 CC laminin-11 complex LAMA5, LAMB2, LAMC1
0.237 BP intracellular protein kinase cascade BST2, CAV1, CAV3, CTNNB1, GJA1, HBEGF, ILK, INSR, ITGAV, ITGB1, PRKCA, PRKCB, SRC, TLR4
0.220 BP purine ribonucleoside triphosphate

metabolic process
ATP1B3, HSPD1, NME1, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C,
TUBB3, TUBB4, TUBB6

0.186 BP regulation of intracellular protein kinase
cascade

BST2, CAV1, CAV3, CTNNB1, GJA1, HBEGF, ILK, INSR, ITGB1, PRKCB, TLR4

0.117 CC receptor complex HSPD1, INSR, IRS1, ITGA6, ITGAV, ITGB1, TLR4
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Ratio Type Description Genes

0.169 BP axon guidance ACTB, ACTG1, ITGAV, ITGB1, LAMA1, LAMB1, LAMC1, PTK2, SRC, TUBB3
0.068 MF phosphatidylinositol 3-kinase binding INSR, IRS1, IRS2, TLR4
0.119 BP peptidyl-tyrosine phosphorylation CAV1, INSR, ITGB1, PRKCA, PTK2, SRC, TLR4
0.203 BP positive regulation of signal transduction BST2, CAV1, CAV2, CTNNB1, GJA1, HBEGF, ILK, INSR, IRS1, ITGB1, PRKCB, TLR4
0.068 BP substrate adhesion-dependent cell

spreading
ILK, LAMA5, LAMB1, LAMC1

0.153 BP muscle organ development CAV1, CAV2, CAV3, GJA1, HBEGF, ILK, LAMA2, LAMA5, LAMB2
0.237 BP cell cycle phase ARHGEF2, CAV2, DYNC1H1, DYNC1I2, DYNC1LI1, INSR, ITGB1, TUBB, TUBB1, TUBB2A, TUBB2B,

TUBB2C, TUBB3, TUBB4
0.136 BP leukocyte migration ADAM10, ATP1B3, CAV1, ITGA6, ITGAV, ITGB1, PRKCA, SRC
0.237 BP enzyme linked receptor protein signaling

pathway
ADAM10, ARHGEF2, CAV1, CTNNB1, HBEGF, ILK, INSR, IRS1, IRS2, PRKCA, PRKCG, PTK2, PTPRF,
SRC

0.169 BP positive regulation of cellular component
organization

CAV1, CAV3, CTNNB1, ILK, INSR, ITGAV, ITGB1, PRKCA, PTPRF, SRC

0.250 CC cell projection ACTB, ACTG1, ARHGEF2, CAV1, CTNNB1, DYNC2H1, ILK, ITGA6, ITGB1, PRKCA, PRKCG, PTK2,
PTPRF, SLC8A1, TUBB4

0.102 BP cellular component assembly involved in
morphogenesis

ACTG1, CAV3, DYNC2H1, ILK, ITGB1, LAMA5

0.153 BP positive regulation of intracellular protein
kinase cascade

BST2, CTNNB1, GJA1, HBEGF, ILK, INSR, ITGB1, PRKCB, TLR4

0.186 BP GTP metabolic process NME1, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.167 CC cell surface ADAM10, CAV1, CAV2, CAV3, HBEGF, HSPD1, ITGA6, ITGAV, ITGB1, TLR4
0.220 BP mitotic cell cycle ARHGEF2, CAV2, DYNC1H1, DYNC1I2, DYNC1LI1, INSR, ITGB1, TUBB, TUBB2A, TUBB2B, TUBB2C,

TUBB3, TUBB4
0.117 CC adherens junction CAV1, CTNNB1, GJA1, ILK, ITGA6, ITGB1, PTK2
0.203 BP transmembrane receptor protein tyrosine

kinase signaling pathway
ADAM10, ARHGEF2, CTNNB1, HBEGF, INSR, IRS1, IRS2, PRKCA, PRKCG, PTK2, PTPRF, SRC

0.233 CC membrane fraction CAV1, CAV2, CAV3, CTNNB1, GJA1, INSR, IRS1, IRS2, ITGB1, LAMB2, LAMC2, PRKCA, PRKCG,
PTPRF

0.220 BP cell activation ADAM10, BST2, CAV1, CTNNB1, HSPD1, IRS2, ITGB1, PRKCA, PRKCB, PRKCG, SLC8A1, SRC, TLR4
0.102 BP striated muscle cell development ACTG1, CAV2, CAV3, ILK, ITGB1, LAMB2
0.136 BP positive regulation of phosphorylation CAV1, ILK, INSR, IRS1, ITGA6, ITGB1, PRKCA, TLR4
0.085 BP regulation of microtubule cytoskeleton

organization
ARHGEF2, CAV1, CAV3, CTNNB1, DYNC1LI1

0.051 MF nitric-oxide synthase binding ACTB, CAV1, CAV3
0.068 MF SH2 domain binding INSR, IRS1, PTK2, SRC
0.068 MF insulin receptor binding IRS1, IRS2, IRS4, PTPRF
0.051 BP membrane raft organization CAV1, CAV2, CAV3
0.305 BP apoptosis ARHGEF2, CAV1, CTNNB1, GJA1, HSPD1, ILK, IRS2, ITGA6, ITGAV, ITGB1, NME1, PRKCA, PRKCB,

PTK2, PTPRF, TLR4, TUBB, TUBB2C
0.102 MF motor activity DYNC1H1, DYNC1I1, DYNC1I2, DYNC1LI1, DYNC1LI2, DYNC2H1
0.186 BP purine ribonucleoside triphosphate

catabolic process
HSPD1, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4,
TUBB6

0.305 BP response to organic substance ADAM10, CAV1, CTNNB1, GJA1, HSPD1, INSR, IRS1, IRS2, ITGA6, ITGB1, NME1, PRKCA, PRKCB,
PTK2, PTPRF, SLC8A1, SRC, TLR4

0.186 BP ribonucleoside triphosphate catabolic
process

HSPD1, RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4,
TUBB6

0.102 BP cell-matrix adhesion CTNNB1, ILK, ITGA6, ITGAV, ITGB1, LAMA5
0.153 BP interspecies interaction between organisms CAV1, DYNC1I2, DYNC1LI1, HSPD1, INSR, ITGAV, ITGB1, SRC, TLR4
0.169 BP GTP catabolic process RP11-631M21.2, TUBA1C, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB2C, TUBB3, TUBB4, TUBB6
0.068 BP regulation of glucose import INSR, IRS1, IRS2, PRKCA
0.169 BP M phase ARHGEF2, CAV2, DYNC1H1, DYNC1LI1, INSR, TUBB, TUBB1, TUBB2A, TUBB2B, TUBB3
0.169 BP leukocyte activation ADAM10, BST2, CAV1, CTNNB1, HSPD1, IRS2, ITGB1, PRKCB, SRC, TLR4
0.167 CC neuron projection ACTB, ACTG1, ARHGEF2, CTNNB1, ILK, PRKCA, PRKCG, PTPRF, SLC8A1, TUBB4
0.051 BP positive regulation of glycogen

biosynthetic process
INSR, IRS1, IRS2

0.254 BP regulation of apoptosis ARHGEF2, CAV1, CTNNB1, HSPD1, ILK, IRS2, ITGA6, ITGAV, ITGB1, NME1, PRKCA, PTPRF, TLR4,
TUBB, TUBB2C

0.051 MF protein kinase C activity PRKCA, PRKCB, PRKCG
0.153 BP MAPKKK cascade CAV1, CAV3, CTNNB1, ILK, INSR, ITGAV, ITGB1, PRKCA, TLR4
0.119 BP nerve growth factor receptor signaling

pathway
ARHGEF2, IRS1, IRS2, PRKCA, PRKCG, PTPRF, SRC

0.390 BP negative regulation of cellular process ADAM10, ARHGEF2, CAV1, CAV2, CAV3, CTNNB1, DYNC1LI1, GJA1, HBEGF, HSPD1, ILK, INSR,
IRS1, IRS2, ITGA6, ITGAV, ITGB1, NME1, PRKCA, PRKCG, PTK2, PTPRF, TLR4

0.153 BP lymphocyte activation BST2, CAV1, CTNNB1, HSPD1, IRS2, ITGB1, PRKCB, SRC, TLR4
0.119 BP regulation of MAPKKK cascade CAV1, CAV3, CTNNB1, ILK, INSR, ITGB1, TLR4
0.102 BP B cell activation BST2, HSPD1, IRS2, ITGB1, PRKCB, TLR4
0.085 BP fibroblast growth factor receptor signaling

pathway
CTNNB1, INSR, IRS1, IRS2, SRC

0.051 BP sarcomere organization ACTG1, CAV3, ITGB1
0.136 BP mitosis ARHGEF2, CAV2, DYNC1LI1, INSR, TUBB, TUBB2A, TUBB2B, TUBB3
0.136 BP nuclear division ARHGEF2, CAV2, DYNC1LI1, INSR, TUBB, TUBB2A, TUBB2B, TUBB3
0.083 CC cell-substrate adherens junction CAV1, CTNNB1, ILK, ITGB1, PTK2
0.085 BP cell-cell junction organization ACTB, ACTG1, CTNNB1, GJA1, ITGB1
0.169 BP positive regulation of apoptosis ARHGEF2, CTNNB1, HSPD1, ITGA6, ITGB1, PRKCA, PTPRF, TLR4, TUBB, TUBB2C
0.102 BP regulation of epithelial cell proliferation CAV1, CAV2, CTNNB1, LAMB1, LAMC1, NME1
0.034 MF histone kinase activity (H3-T6 specific) PRKCA, PRKCB
0.033 CC laminin-2 complex LAMB1, LAMC2
0.033 CC laminin-3 complex LAMA1, LAMB2
0.051 BP negative regulation of insulin receptor

signaling pathway
IRS1, PRKCA, PTPRF

0.136 BP negative regulation of cell differentiation ARHGEF2, CAV1, CTNNB1, ITGAV, ITGB1, NME1, PTK2, TLR4
0.051 BP regulation of glycoprotein biosynthetic

process
CTNNB1, HBEGF, INSR

0.233 CC integral to plasma membrane ATP1B3, BST2, CAV1, CAV2, GJA1, HBEGF, INSR, IRS1, ITGA6, ITGAV, ITGB1, PTPRF, SLC8A1,
TLR4

0.288 BP system process CAV1, CAV2, CAV3, CTNNB1, GJA1, HBEGF, ILK, LAMB2, LAMC3, PRKCA, PRKCB, PRKCG, PTK2,
PTPRF, SLC8A1, SRC, TLR4

0.237 BP tissue development CAV1, CAV2, CTNNB1, GJA1, ILK, ITGB1, LAMA3, LAMA5, LAMB2, LAMB3, LAMC1, LAMC2, PRKCA,
SRC

0.034 BP caveola assembly CAV1, CAV2
0.034 BP histone H3-T6 phosphorylation PRKCA, PRKCB
0.034 BP membrane raft assembly CAV1, CAV2
0.153 BP negative regulation of cell proliferation CAV1, CAV2, CTNNB1, GJA1, ILK, ITGB1, NME1, PRKCA, PTPRF
0.050 CC intercalated disc CTNNB1, GJA1, ITGB1
0.051 BP modification by symbiont of host

morphology or physiology
INSR, ITGAV, TLR4

0.136 BP positive regulation of transport CAV1, INSR, IRS1, IRS2, ITGAV, ITGB1, PRKCA, TLR4
0.133 CC perinuclear region of cytoplasm CAV1, CAV2, CTNNB1, DYNC1I1, LAMB1, LAMC2, NME1, TLR4
0.186 BP chemical homeostasis CAV1, CAV3, CTNNB1, ILK, INSR, IRS1, IRS2, ITGB1, PRKCA, PRKCB, SLC8A1
0.033 CC insulin receptor complex INSR, IRS1
0.068 BP regulation of smooth muscle cell

proliferation
CTNNB1, HBEGF, ILK, PRKCA

0.085 BP G2/M transition of mitotic cell cycle DYNC1H1, DYNC1I2, TUBB, TUBB2C, TUBB4
0.085 BP positive regulation of MAPKKK cascade CTNNB1, ILK, INSR, ITGB1, TLR4
0.085 BP response to carbohydrate stimulus INSR, IRS2, PRKCA, PRKCB, SLC8A1
0.068 MF structural constituent of cytoskeleton ACTB, ACTG1, TUBB, TUBB1
0.051 BP positive regulation of glucose import INSR, IRS1, IRS2
0.102 MF peptide binding INSR, ITGB1, TUBB, TUBB2A, TUBB2B, TUBB3
0.033 CC lipopolysaccharide receptor complex HSPD1, TLR4
0.068 MF microtubule motor activity DYNC1H1, DYNC1I1, DYNC1I2, DYNC2H1
0.050 CC integrin complex ITGA6, ITGAV, ITGB1
0.051 BP negative regulation of myeloid leukocyte

differentiation
CTNNB1, NME1, TLR4

0.254 MF ATP binding ACTB, ACTG1, DYNC1H1, DYNC1LI1, DYNC1LI2, DYNC2H1, HSPD1, ILK, INSR, NME1, PRKCA,
PRKCB, PRKCG, PTK2, SRC

0.085 BP regulation of calcium ion transport CAV1, CAV3, CTNNB1, GJA1, SLC8A1
0.050 CC basal plasma membrane CAV1, ITGA6, ITGB1
0.068 MF extracellular matrix structural constituent LAMA1, LAMA4, LAMB1, LAMC1
0.085 BP negative regulation of kinase activity CAV1, CAV3, ILK, IRS2, PRKCA
0.136 BP blood vessel development CAV1, CTNNB1, GJA1, ITGAV, ITGB1, LAMA4, LAMA5, PTK2
0.034 MF ion channel binding CTNNB1, SRC
0.102 BP regulation of MAP kinase activity CAV1, CAV3, ILK, INSR, PRKCA, TLR4
0.085 BP positive regulation of I-kappaB

kinase/NF-kappaB cascade
BST2, CTNNB1, GJA1, PRKCB, TLR4
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Ratio Type Description Genes

0.050 CC dendritic shaft ARHGEF2, CTNNB1, ILK
0.051 BP cell adhesion mediated by integrin ITGA6, ITGB1, PTK2
0.102 BP extracellular structure organization CTNNB1, ILK, LAMB2, LAMC1, PRKCA, PTK2
0.102 BP striated muscle tissue development CAV1, CAV2, GJA1, ILK, ITGB1, LAMB2
0.102 BP muscle contraction CAV1, CAV3, GJA1, PRKCA, SLC8A1, TLR4
0.102 BP cellular calcium ion homeostasis CAV1, CAV3, ITGB1, PRKCA, PRKCB, SLC8A1
0.051 BP positive regulation of mesenchymal cell

proliferation
CTNNB1, IRS1, IRS2

0.136 MF protein tyrosine kinase activity ILK, INSR, IRS1, PRKCA, PRKCB, PRKCG, PTK2, SRC
0.034 MF insulin-like growth factor I binding INSR, ITGAV
0.102 BP platelet activation PRKCA, PRKCB, PRKCG, SLC8A1, SRC, TLR4
0.119 BP response to inorganic substance ACTB, ACTG1, CAV1, CTNNB1, INSR, PRKCA, SLC8A1
0.051 BP regulation of microtubule polymerization

or depolymerization
ARHGEF2, CAV1, CAV3

0.051 BP regulation of nitric oxide biosynthetic
process

CAV1, INSR, TLR4

0.034 BP positive regulation of fatty acid
beta-oxidation

IRS1, IRS2

0.034 BP positive regulation of interferon-alpha
production

HSPD1, TLR4

0.102 BP protein oligomerization CAV1, CAV2, GJA1, ILK, INSR, IRS1
0.051 BP cytoskeleton-dependent intracellular

transport
DYNC1I1, TUBA1C, TUBB

0.068 BP tissue homeostasis CTNNB1, ITGB1, SRC, TLR4
0.051 BP adherens junction organization ACTB, ACTG1, CTNNB1
0.119 BP blood vessel morphogenesis CAV1, CTNNB1, GJA1, ITGAV, ITGB1, LAMA5, PTK2
0.068 BP odontogenesis CTNNB1, ITGA6, LAMA5, LAMB1
0.102 BP regulation of lymphocyte activation CAV1, CTNNB1, HSPD1, IRS2, SRC, TLR4
0.203 BP cell-cell signaling ADAM10, BST2, CAV2, CTNNB1, GJA1, IRS1, IRS2, PRKCA, PRKCB, PRKCG, PTK2, PTPRF
0.102 BP negative regulation of cellular component

organization
ARHGEF2, CAV3, DYNC1LI1, ITGB1, PTK2, PTPRF

0.102 BP gland development CAV1, CTNNB1, IRS1, IRS2, LAMA5, SRC
0.051 BP response to activity INSR, ITGB1, TLR4
0.119 BP regulation of nervous system development ARHGEF2, CTNNB1, ILK, ITGB1, PRKCA, PTK2, PTPRF
0.068 BP regulation of endocytosis CAV1, ITGAV, ITGB1, PRKCA
0.068 BP regulation of heart contraction CAV3, GJA1, HBEGF, PRKCA
0.067 CC focal adhesion CAV1, ILK, ITGB1, PTK2
0.119 BP response to cytokine stimulus ADAM10, CAV1, CTNNB1, INSR, PRKCA, PTPRF, SRC
0.050 CC cell-cell adherens junction CTNNB1, GJA1, ITGA6
0.068 BP positive regulation of cell adhesion ILK, ITGA6, ITGAV, ITGB1
0.051 BP positive regulation of protein kinase B

signaling cascade
HBEGF, ILK, INSR

0.051 BP regulation of synapse structure and
activity

PRKCA, PTK2, PTPRF

0.068 BP positive regulation of epithelial cell
proliferation

CTNNB1, LAMB1, LAMC1, NME1

0.034 MF phosphatidylinositol-4,5-bisphosphate
3-kinase activity

IRS1, IRS2

0.034 BP positive regulation of glycoprotein
biosynthetic process

CTNNB1, INSR

0.068 BP synapse organization CTNNB1, LAMB2, PRKCA, PTK2
0.167 CC vesicle ADAM10, ATP1B3, CAV1, CAV2, DYNC1I1, DYNC1I2, FASN, GJA1, HSPD1, ITGB1
0.051 BP positive regulation of cell-substrate

adhesion
ILK, ITGA6, ITGB1

0.067 CC synaptosome ITGB1, LAMB2, PRKCA, PRKCG
0.068 BP epidermal growth factor receptor signaling

pathway
ADAM10, HBEGF, PTPRF, SRC

0.068 BP regulation of peptidyl-tyrosine
phosphorylation

CAV1, ITGB1, PRKCA, TLR4

0.034 MF MHC class I protein binding TUBB, TUBB2C
0.153 BP central nervous system development CTNNB1, DYNC2H1, IRS2, LAMB2, LAMC3, PRKCA, PTK2, SLC8A1, SRC
0.034 BP positive regulation of microtubule

polymerization
CAV1, CAV3

0.100 CC centrosome CTNNB1, DYNC1H1, DYNC1I2, DYNC1LI1, DYNC1LI2, NME1
0.085 BP positive regulation of lymphocyte

activation
CAV1, HSPD1, IRS2, SRC, TLR4

0.051 BP negative regulation of MAPKKK cascade CAV1, CAV3, TLR4
0.034 BP astrocyte development LAMB2, LAMC3
0.033 CC acrosomal membrane CAV1, CAV2
0.033 CC fascia adherens CTNNB1, GJA1
0.119 BP regulation of cell development ARHGEF2, CAV3, CTNNB1, ILK, ITGB1, PTK2, PTPRF
0.034 BP positive regulation of dendrite

morphogenesis
ILK, PTPRF

0.117 CC synapse ADAM10, CAV3, CTNNB1, ILK, INSR, ITGB1, PTPRF
0.034 MF insulin-like growth factor receptor binding INSR, IRS1
0.034 MF lipopolysaccharide binding HSPD1, TLR4
0.068 BP mammary gland development CAV1, IRS1, IRS2, SRC
0.068 BP response to mechanical stimulus CAV1, ITGB1, PRKCA, TLR4
0.067 CC myofibril ACTG1, CAV3, CTNNB1, ILK
0.085 BP positive regulation of protein

phosphorylation
CAV1, INSR, ITGB1, PRKCA, TLR4

0.034 BP negative regulation of osteoclast
differentiation

CTNNB1, TLR4

0.068 BP positive regulation of growth ADAM10, HBEGF, ILK, INSR
0.085 BP epithelial tube morphogenesis CTNNB1, GJA1, ILK, LAMA5, SRC
0.051 BP positive regulation of endocytosis CAV1, ITGAV, ITGB1
0.051 BP protein heterooligomerization ILK, INSR, IRS1
0.051 BP regulation of wound healing CAV1, HBEGF, TLR4
0.051 MF signaling adaptor activity IRS1, IRS4, SRC
0.051 BP B cell proliferation HSPD1, IRS2, TLR4
0.051 BP branching involved in ureteric bud

morphogenesis
CTNNB1, ILK, LAMA5

0.051 BP negative regulation of cell projection
organization

ITGB1, PTK2, PTPRF

0.051 BP negative regulation of protein
phosphorylation

CAV1, INSR, PRKCA

0.051 BP odontogenesis of dentine-containing tooth CTNNB1, ITGA6, LAMA5
0.051 BP vasculogenesis CAV1, CTNNB1, PTK2

protein complex

laminin complex microtubuledynein complex receptor  complex

b a s e m e n t  m e m b r a n e
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Figure 2: Relationships between the enriched cellular component Gene Ontology terms that were listed in Table 4. The
darkness of the red reflects the significance of the enrichment and the thicknesses of the edges are propotional to the numbers
of genes sharing the following annotation.
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Figure 3: Relationships between the enriched molecular function Gene Ontology terms that were listed in Table 4. The
darkness of the red reflects the significance of the enrichment and the thicknesses of the edges are propotional to the numbers
of genes sharing the following annotation.
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Figure 4: Relationships between the enriched biological process Gene Ontology terms that were listed in Table 4. The darkness
of the red reflects the significance of the enrichment and the thicknesses of the edges are propotional to the numbers of genes
sharing the following annotation.
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1.2 Candidate genes

Table 5: Descriptions of the candidate genes. Studies that have reported results about the candidate genes are listed so
that those with negative evidence have been prefixed with a hyphen. S column contains an at sign if the gene is part of the
candidate pathway. The statuses of the genes are shown as: a=absent, d=down regulated, u=up regulated, s=stable. This
table has 23 rows.

S name locus description studies

u* ADAM10 15:58887403-59042177
15q21.3

ADAM metallopeptidase domain 10 [Source:HGNC Symbol;Acc:188],
type=processed transcript,protein coding,retained intron, GO=[constitutive protein ectodomain
proteolysis; PMA-inducible membrane protein ectodomain proteolysis; monocyte activation; T cell
chemotaxis; regulation of T cell chemotaxis; positive regulation of T cell chemotaxis; Notch
receptor processing; Golgi-associated vesicle; negative regulation of cell adhesion;
integrin-mediated signaling pathway; response to tumor necrosis factor; integrin binding; Notch
signaling pathway; positive regulation of cell growth; myeloid leukocyte activation;
metalloendopeptidase activity; postsynaptic density; epidermal growth factor receptor signaling
pathway; SH3 domain binding; positive regulation of cell migration; regulation of cell adhesion;
leukocyte migration; protein kinase binding; in utero embryonic development; cell surface; protein
homodimerization activity; chemotaxis; protein dimerization activity; identical protein binding]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaColonGE,
tcgaColonMethyl,
tcgaOvarianMethyl,
tscapeCRCd

ALDH7A1 5:125877533-125931110
5q23.2

aldehyde dehydrogenase 7 family, member A1 [Source:HGNC Symbol;Acc:877],
type=nonsense mediated decay,processed transcript,protein coding,retained intron,
GO=[betaine-aldehyde dehydrogenase activity; L-aminoadipate-semialdehyde dehydrogenase
activity; lysine catabolic process; lysine metabolic process; aldehyde dehydrogenase (NAD) activity;
aspartate family amino acid catabolic process; cellular aldehyde metabolic process; aspartate
family amino acid metabolic process; sensory perception of sound; mitochondrial matrix]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaColonGE,
tcgaOvarianMethyl,
tscapeOvariand,
tscapeProstated

u ART3 4:76932337-77033955
4q21.1

ADP-ribosyltransferase 3 [Source:HGNC Symbol;Acc:725],
type=processed transcript,protein coding,retained intron, GO=[NAD(P)+-protein-arginine
ADP-ribosyltransferase activity; NAD+ ADP-ribosyltransferase activity; protein ADP-ribosylation;
anchored to membrane]

tcgaBreastMethyl

ATP10A 15:25922420-26110317
15q12

ATPase, class V, type 10A [Source:HGNC Symbol;Acc:13542],
type=nonsense mediated decay,processed transcript,protein coding,retained intron,
GO=[phospholipid-translocating ATPase activity; phospholipid transport; ATPase activity, coupled
to transmembrane movement of ions, phosphorylative mechanism; regulation of cell shape; ATP
biosynthetic process; purine ribonucleoside triphosphate biosynthetic process; ATP metabolic
process; magnesium ion binding; lipid transport; ion transmembrane transport]

tcgaBreastMethyl,
tcgaColonMethyl,
tscapeBCd, tscapeCRCd

u* ATP1B3 3:141594966-141645356
3q23

ATPase, Na+/K+ transporting, beta 3 polypeptide [Source:HGNC Symbol;Acc:806],
type=nonsense mediated decay,processed transcript,protein coding,retained intron,
GO=[sodium:potassium-exchanging ATPase complex; sodium:potassium-exchanging ATPase
activity; ATPase activity, coupled to transmembrane movement of ions, phosphorylative
mechanism; caveola; ATP biosynthetic process; melanosome; purine ribonucleoside triphosphate
biosynthetic process; ATP metabolic process; sodium ion transport; membrane raft; potassium ion
transport; leukocyte migration; ion transmembrane transport; blood coagulation]

tcgaBreastMethyl,
tcgaColonGE,
tcgaColonMethyl,
tcgaOvarianMethyl

u* BST2 19:17502082-17516457
19p13.11

bone marrow stromal cell antigen 2 [Source:HGNC Symbol;Acc:1119],
type=processed transcript,protein coding,retained intron, GO=[defense response to virus; late
endosome; anchored to membrane; humoral immune response; positive regulation of I-kappaB
kinase/NF-kappaB cascade; B cell activation; positive regulation of intracellular protein kinase
cascade; endosome; protein homodimerization activity; protein dimerization activity; identical
protein binding]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaColonMethyl,
tcgaGliomaGE,
tcgaOvarianCGHa,
tcgaOvarianMethyl

u* CD109 6:74405508-74538040
6q13

CD109 molecule [Source:HGNC Symbol;Acc:21685], type=processed transcript,protein coding,
GO=[serine-type endopeptidase inhibitor activity; anchored to membrane; extracellular space]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaColonMethyl,
tcgaGliomaGE,
tcgaOvarianGE

CD97 19:14492213-14519531
19p13.12

CD97 molecule [Source:HGNC Symbol;Acc:1711], type=protein coding, GO=[neuropeptide
signaling pathway; inflammatory response; calcium ion binding; extracellular space; G-protein
coupled receptor activity]

cosmicRecurrent,
tcgaGliomaGE,
tcgaOvarianCGHa

CHL1 3:238279-451090 3p26.3 cell adhesion molecule with homology to L1CAM (close homolog of L1) [Source:HGNC
Symbol;Acc:1939], type=nonsense mediated decay,processed transcript,protein coding, GO=[adult
locomotory behavior; neuron migration; cognition; apical part of cell; dendrite; axon guidance; cell
morphogenesis involved in neuron differentiation; neuron projection morphogenesis; chemotaxis]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaColonGE,
tcgaColonMethyl,
tcgaGliomaGE,
tscapeNSCLCd,
tscapeOvariand

* FASN 17:80036215-80056106
17q25.3

fatty acid synthase [Source:HGNC Symbol;Acc:3594], type=protein coding,
GO=[enoyl-[acyl-carrier-protein] reductase (NADPH, B-specific) activity;
3-oxoacyl-[acyl-carrier-protein] reductase activity; [acyl-carrier-protein] S-acetyltransferase activity;
3-hydroxypalmitoyl-[acyl-carrier-protein] dehydratase activity; myristoyl-[acyl-carrier-protein]
hydrolase activity; [acyl-carrier-protein] S-malonyltransferase activity;
palmitoyl-[acyl-carrier-protein] hydrolase activity; 3-oxoacyl-[acyl-carrier-protein] synthase activity;
oleoyl-[acyl-carrier-protein] hydrolase activity; phosphopantetheine binding; acyl carrier activity;
glycogen granule; pantothenate metabolic process; long-chain fatty-acyl-CoA biosynthetic process;
long-chain fatty-acyl-CoA metabolic process; triglyceride biosynthetic process; melanosome;
vitamin binding; fatty acid biosynthetic process; energy reserve metabolic process; cofactor binding]

tcgaGliomaGE,
tscapeMelanomaa,
tscapeNSCLCa,
tscapeOvariana

d GOT2 16:58741035-58768239
16q21

glutamic-oxaloacetic transaminase 2, mitochondrial (aspartate aminotransferase 2) [Source:HGNC
Symbol;Acc:4433], type=protein coding,retained intron, GO=[L-aspartate:2-oxoglutarate
aminotransferase activity; aspartate biosynthetic process; glutamate catabolic process to aspartate;
glutamate catabolic process to 2-oxoglutarate; aspartate catabolic process; oxaloacetate metabolic
process; aspartate family amino acid catabolic process; aspartate family amino acid biosynthetic
process; aspartate family amino acid metabolic process; pyridoxal phosphate binding;
gluconeogenesis; fatty acid transport; response to ethanol; vitamin binding; lipid transport;
mitochondrial matrix; cofactor binding; mitochondrial inner membrane]

tcgaBreastGE,
tcgaBreastGESurv,
tcgaBreastMethyl,
tcgaColonGE,
tcgaGliomaGE,
tcgaOvarianMethyl

u GPR56 16:57662419-57698944
16q21

G protein-coupled receptor 56 [Source:HGNC Symbol;Acc:4512], type=protein coding,
GO=[neuropeptide signaling pathway; brain development; G-protein coupled receptor activity]

tcgaBreastGE,
tcgaColonGE,
tcgaGliomaGE

* HSPD1 2:198351305-198381461
2q33.1

heat shock 60kDa protein 1 (chaperonin) [Source:HGNC Symbol;Acc:5261],
type=nonsense mediated decay,protein coding,retained intron, GO=[B cell cytokine production; T
cell mediated immune response to tumor cell; regulation of T cell mediated immune response to
tumor cell; positive regulation of T cell mediated immune response to tumor cell;
lipopolysaccharide receptor complex; cyclin-dependent protein kinase activating kinase holoenzyme
complex; DNA replication origin binding; positive regulation of interferon-alpha production;
positive regulation of macrophage activation; isotype switching to IgG isotypes;
chaperone-mediated protein complex assembly; lipopolysaccharide binding; protein refolding;
positive regulation of interleukin-10 production; positive regulation of interleukin-12 production;
positive regulation of interferon-gamma production; positive regulation of interleukin-6 production;
p53 binding; chaperone binding; cell surface binding; coated pit; protein stabilization; ’de novo’
protein folding; single-stranded DNA binding; B cell proliferation; response to unfolded protein;
MyD88-dependent toll-like receptor signaling pathway; activation of caspase activity; ATP
catabolic process; myeloid leukocyte activation; protein maturation; unfolded protein binding;
early endosome; ATP metabolic process; positive regulation of T cell activation; B cell activation;
response to protein stimulus; coated vesicle; stored secretory granule; mitochondrial matrix;
mitochondrial inner membrane; cell surface; endosome; negative regulation of apoptosis; positive
regulation of apoptosis; extracellular space]

tcgaColonGE,
tcgaColonMethyl,
tcgaOvarianMethyl

u IGSF8 1:160061130-160068733
1q23.2

immunoglobulin superfamily, member 8 [Source:HGNC Symbol;Acc:17813],
type=processed transcript,protein coding, GO=[single fertilization; skeletal muscle tissue
development; striated muscle tissue development]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaGliomaGE,
tcgaOvarianMethyl

u* ITGA6 2:173292082-173371181
2q31.1

integrin, alpha 6 [Source:HGNC Symbol;Acc:6142], type=protein coding,retained intron,
GO=[alpha6-beta4 integrin complex; hemidesmosome assembly; laminin binding; positive
regulation of cell-cell adhesion; brown fat cell differentiation; integrin complex; basal plasma
membrane; cell adhesion mediated by integrin; cellular response to organic cyclic compound;
cell-cell adherens junction; filopodium assembly; filopodium; positive regulation of cell-substrate
adhesion; odontogenesis of dentine-containing tooth; integrin-mediated signaling pathway; integrin
binding; basement membrane; positive regulation of cell adhesion; cell-matrix adhesion; external
side of plasma membrane; adherens junction; regulation of cell adhesion; leukocyte migration;
positive regulation of phosphorylation; cell-cell adhesion; cell surface; blood coagulation; negative
regulation of apoptosis; positive regulation of apoptosis; positive regulation of transcription from
RNA polymerase II promoter]

tcgaBreastGE,
tcgaColonGE,
tcgaColonMethyl,
tcgaGliomaGE,
tcgaOvarianMethyl

Continued on next page. . .
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S name locus description studies

* ITGAV 2:187454790-187545628
2q32.1

integrin, alpha V (vitronectin receptor, alpha polypeptide, antigen CD51) [Source:HGNC
Symbol;Acc:6150], type=processed transcript,protein coding,retained intron, GO=[entry of
bacterium into host cell; entry of symbiont into host cell by promotion of host phagocytosis;
regulation of apoptotic cell clearance; negative regulation of low-density lipoprotein particle
receptor biosynthetic process; positive regulation of osteoblast proliferation; negative regulation of
lipoprotein metabolic process; opsonin binding; insulin-like growth factor I binding; transforming
growth factor beta binding; negative regulation of macrophage derived foam cell differentiation;
negative regulation of lipid storage; entry of virus into host cell; negative regulation of lipid
transport; integrin complex; integrin-mediated signaling pathway; ERK1 and ERK2 cascade;
positive regulation of cell adhesion; cell-matrix adhesion; external side of plasma membrane;
positive regulation of cell migration; lipid transport; regulation of cell adhesion; leukocyte
migration; negative regulation of cell differentiation; axon guidance; cell surface; blood coagulation;
negative regulation of apoptosis; cell morphogenesis involved in neuron differentiation; neuron
projection morphogenesis; chemotaxis]

snp3dMetastasis,
tcgaBreastMethyl,
tcgaColonMethyl,
tcgaGliomaGE,
tcgaOvarianMethyl

* ITGB1 10:33189247-33294720
10p11.22

integrin, beta 1 (fibronectin receptor, beta polypeptide, antigen CD29 includes MDF2, MSK12)
[Source:HGNC Symbol;Acc:6153],
type=nonsense mediated decay,processed transcript,protein coding,retained intron,
GO=[alpha3-beta1 integrin complex; protein transport within lipid bilayer; alpha9-beta1 integrin
complex; hemidesmosome; alpha-actinin binding; cell-cell adhesion mediated by integrin; cellular
response to vitamin D; cell migration involved in sprouting angiogenesis; germ cell migration;
sarcomere organization; intercalated disc; fibronectin binding; laminin binding; response to
gonadotropin stimulus; maternal process involved in female pregnancy; response to transforming
growth factor beta stimulus; cellular response to ionizing radiation; integrin complex; cleavage
furrow; basal plasma membrane; myelin sheath; tight junction assembly; cell adhesion mediated by
integrin; leukocyte cell-cell adhesion; neuromuscular junction; positive regulation of neuron
projection development; ruffle membrane; protease binding; response to activity; collagen binding;
cardiac muscle cell differentiation; positive regulation of cell-substrate adhesion; cellular response
to mechanical stimulus; glycoprotein binding; negative regulation of neuron differentiation;
acrosomal vesicle; negative regulation of cell projection organization; positive regulation of neuron
differentiation; cellular defense response; cell fate specification; integrin-mediated signaling
pathway; cellular response to protein stimulus; B cell differentiation; integrin binding; regulation of
G-protein coupled receptor protein signaling pathway; sarcolemma; basement membrane; positive
regulation of peptidyl-tyrosine phosphorylation; melanosome; tissue homeostasis; focal adhesion;
positive regulation of cell adhesion; synaptosome; positive regulation of cell projection
organization; cell-matrix adhesion; positive regulation of MAPKKK cascade; homophilic cell
adhesion; adherens junction; membrane raft; B cell activation; response to protein stimulus;
positive regulation of cell migration; G1/S transition of mitotic cell cycle; regulation of cell
adhesion; peptide binding; leukocyte migration; stored secretory granule; striated muscle tissue
development; positive regulation of phosphorylation; cellular calcium ion homeostasis; protein
heterodimerization activity; protein kinase binding; in utero embryonic development; positive
regulation of intracellular protein kinase cascade; actin binding; cell-cell adhesion; negative
regulation of cell differentiation; response to drug; axon guidance; cell surface; negative regulation
of cell proliferation; blood coagulation; cell morphogenesis involved in neuron differentiation;
positive regulation of apoptosis; neuron projection morphogenesis; chemotaxis; regulation of cell
cycle; protein dimerization activity; identical protein binding]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaColonMethyl,
tcgaGliomaCGHd,
tcgaGliomaGE,
tcgaOvarianMethyl,
tscapeBCd, tscapeOvariand,
tscapeRCCd

MTR 1:236958581-237067281
1q43

5-methyltetrahydrofolate-homocysteine methyltransferase [Source:HGNC Symbol;Acc:7468],
type=processed transcript,protein coding, GO=[methionine synthase activity; homocysteine
S-methyltransferase activity; homocysteine metabolic process; cobalamin binding; tetrahydrofolate
metabolic process; methionine biosynthetic process; folic acid binding; aspartate family amino acid
biosynthetic process; aspartate family amino acid metabolic process; protein methylation; vitamin
binding; xenobiotic metabolic process; soluble fraction]

tcgaColonMethyl,
tcgaGliomaGE,
tcgaOvarianMethyl,
tscapeBCa, tscapeBCd,
tscapeOvariana,
tscapeProstated,
tscapeSCLCd

d* NME1 17:49230897-49239789
17q21.33

non-metastatic cells 1, protein (NM23A) expressed in [Source:HGNC Symbol;Acc:7849],
type=nonsense mediated decay,protein coding,retained intron, GO=[nucleoside diphosphate kinase
activity; nucleoside diphosphate phosphorylation; GTP biosynthetic process; UTP biosynthetic
process; CTP biosynthetic process; gamma-tubulin binding; nucleobase, nucleoside and nucleotide
interconversion; negative regulation of myeloid leukocyte differentiation; deoxyribonuclease
activity; response to cAMP; purine ribonucleoside triphosphate biosynthetic process; positive
regulation of epithelial cell proliferation; positive regulation of DNA binding; magnesium ion
binding; intermediate filament; centrosome; GTP binding; negative regulation of cell
differentiation; response to drug; perinuclear region of cytoplasm; negative regulation of cell
proliferation; identical protein binding]

snp3dLungC,
snp3dMetastasis,
tcgaBreastGE

u PROCR 20:33758727-33765165
20q11.22

protein C receptor, endothelial [Source:HGNC Symbol;Acc:9452], type=protein coding, GO=[MHC
class I protein complex; antigen processing and presentation; centrosome; blood coagulation]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaColonGE,
tcgaGliomaGE,
tcgaOvarianMethyl

u PTGFRN 1:117452679-117532980
1p13.1

prostaglandin F2 receptor negative regulator [Source:HGNC Symbol;Acc:9601],
type=processed transcript,protein coding, GO=[lipid particle organization; endoplasmic reticulum
membrane]

tcgaBreastGE,
tcgaBreastMethyl,
tcgaGliomaGE,
tscapeNSCLCd,
tscapeSCLCa, tscapeSCLCd

u* PTPRF 1:43990858-44089343
1p34.2

protein tyrosine phosphatase, receptor type, F [Source:HGNC Symbol;Acc:9670],
type=processed transcript,protein coding, GO=[negative regulation of nerve growth factor receptor
signaling pathway; transmembrane receptor protein tyrosine phosphatase signaling pathway;
phosphate binding; positive regulation of dendrite morphogenesis; excitatory synapse;
transmembrane receptor protein tyrosine phosphatase activity; negative regulation of insulin
receptor signaling pathway; negative regulation of cytokine-mediated signaling pathway; receptor
tyrosine kinase binding; insulin receptor binding; positive regulation of neuron apoptosis; negative
regulation of epidermal growth factor receptor signaling pathway; regulation of synapse structure
and activity; negative regulation of cell projection organization; peptidyl-tyrosine
dephosphorylation; growth cone; epidermal growth factor receptor signaling pathway; positive
regulation of cell projection organization; homophilic cell adhesion; neuronal cell body; microsome;
cell-cell adhesion; endosome; negative regulation of cell proliferation; cell morphogenesis involved
in neuron differentiation; positive regulation of apoptosis; neuron projection morphogenesis]

tcgaBreastMethyl,
tcgaColonGE,
tcgaOvarianMethyl

u* TUBA1C 12:49582519-49667116
12q13.12

tubulin, alpha 1c [Source:HGNC Symbol;Acc:20768],
type=nonsense mediated decay,processed transcript,protein coding,retained intron,
GO=[cytoplasmic microtubule; cytoskeleton-dependent intracellular transport; ’de novo’
posttranslational protein folding; ’de novo’ protein folding; microtubule-based movement; protein
polymerization; GTPase activity; GTP binding; cell division; GTP catabolic process; structural
molecule activity]

tcgaBreastGE,
tcgaGliomaGE
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1.2.1 GO enrichment of all candidates

Table 6: Enriched Gene Ontology terms [1] (FDR corrected p ≤ 0.05). Ratio is the proportion of the annotated genes among
the whole gene set. List is sorted based on the FDR corrected p-values. Green and blue borders are referring to up and down
regulated genes, respectively.

Ratio Type Description Genes

0.435 CC integral to plasma membrane ART3, ATP1B3, BST2, CD97, GPR56, ITGA6, ITGAV, ITGB1, PROCR, PTPRF
0.182 BP integrin-mediated signaling pathway ADAM10, ITGA6, ITGAV, ITGB1
0.739 CC plasma membrane ADAM10, ART3, ATP10A, ATP1B3, BST2, CD109, CD97, CHL1, FASN, GOT2, GPR56, HSPD1, ITGA6,

ITGAV, ITGB1, PROCR, PTPRF
0.130 CC integrin complex ITGA6, ITGAV, ITGB1
0.227 BP leukocyte migration ADAM10, ATP1B3, ITGA6, ITGAV, ITGB1
0.364 BP cell adhesion ADAM10, CD97, CHL1, GPR56, ITGA6, ITGAV, ITGB1, PTPRF
0.136 BP aspartate family amino acid metabolic

process
ALDH7A1, GOT2, MTR

0.091 BP aspartate family amino acid catabolic
process

ALDH7A1, GOT2

0.217 CC cell surface ADAM10, HSPD1, ITGA6, ITGAV, ITGB1
0.130 MF integrin binding ADAM10, ITGA6, ITGB1
0.130 CC melanosome ATP1B3, FASN, ITGB1
0.136 BP purine ribonucleoside triphosphate

biosynthetic process
ATP10A, ATP1B3, NME1

0.182 BP regulation of cell adhesion ADAM10, ITGA6, ITGAV, ITGB1
0.091 BP aspartate family amino acid biosynthetic

process
GOT2, MTR

0.136 BP positive regulation of cell adhesion ITGA6, ITGAV, ITGB1
0.087 MF laminin binding ITGA6, ITGB1
0.364 BP cell proliferation ADAM10, BST2, HSPD1, IGSF8, ITGAV, ITGB1, NME1, PTPRF
0.130 CC anchored to membrane ART3, BST2, CD109
0.227 BP blood coagulation ATP1B3, ITGA6, ITGAV, ITGB1, PROCR
0.136 BP cell-matrix adhesion ITGA6, ITGAV, ITGB1
0.087 CC basal plasma membrane ITGA6, ITGB1
0.130 MF vitamin binding FASN, GOT2, MTR
0.091 BP cell adhesion mediated by integrin ITGA6, ITGB1
0.136 BP ATP metabolic process ATP10A, ATP1B3, HSPD1
0.043 MF 3-hydroxypalmitoyl-[acyl-carrier-protein]

dehydratase activity
FASN

0.043 MF 3-oxoacyl-[acyl-carrier-protein] reductase
activity

FASN

0.087 MF ATPase activity, coupled to
transmembrane movement of ions,
phosphorylative mechanism

ATP10A, ATP1B3

0.136 BP B cell activation BST2, HSPD1, ITGB1
0.045 BP B cell cytokine production HSPD1
0.043 MF L-aminoadipate-semialdehyde

dehydrogenase activity
ALDH7A1

0.045 BP T cell mediated immune response to
tumor cell

HSPD1

0.043 MF [acyl-carrier-protein] S-acetyltransferase
activity

FASN

0.043 CC alpha3-beta1 integrin complex ITGB1
0.043 CC alpha6-beta4 integrin complex ITGA6
0.043 MF betaine-aldehyde dehydrogenase activity ALDH7A1
0.045 BP constitutive protein ectodomain

proteolysis
ADAM10

0.043 MF enoyl-[acyl-carrier-protein] reductase
(NADPH, B-specific) activity

FASN

0.045 BP entry of bacterium into host cell ITGAV
0.045 BP entry of symbiont into host cell by

promotion of host phagocytosis
ITGAV

0.261 CC extracellular region part CD109, CD97, CHL1, HSPD1, ITGA6, ITGB1
0.136 BP lipid transport ATP10A, GOT2, ITGAV
0.043 MF methionine synthase activity MTR
0.364 BP nervous system development CHL1, GPR56, IGSF8, ITGAV, ITGB1, MTR, NME1, PTPRF
0.045 BP positive regulation of T cell mediated

immune response to tumor cell
HSPD1

0.136 BP positive regulation of cell migration ADAM10, ITGAV, ITGB1
0.091 BP positive regulation of cell-substrate

adhesion
ITGA6, ITGB1

0.045 BP protein transport within lipid bilayer ITGB1
0.045 BP regulation of T cell mediated immune

response to tumor cell
HSPD1

0.455 BP response to chemical stimulus ADAM10, CHL1, GOT2, HSPD1, ITGA6, ITGAV, ITGB1, MTR, NME1, PTPRF
0.091 BP ’de novo’ protein folding HSPD1, TUBA1C
0.091 BP negative regulation of cell projection

organization
ITGB1, PTPRF

0.043 MF 3-oxoacyl-[acyl-carrier-protein] synthase
activity

FASN

0.043 MF L-aspartate:2-oxoglutarate
aminotransferase activity

GOT2

0.043 MF [acyl-carrier-protein] S-malonyltransferase
activity

FASN

0.043 CC alpha9-beta1 integrin complex ITGB1
0.043 MF myristoyl-[acyl-carrier-protein] hydrolase

activity
FASN

0.043 MF oleoyl-[acyl-carrier-protein] hydrolase
activity

FASN

0.043 MF palmitoyl-[acyl-carrier-protein] hydrolase
activity

FASN

0.045 BP aspartate biosynthetic process GOT2
0.045 BP glutamate catabolic process to

2-oxoglutarate
GOT2

0.045 BP glutamate catabolic process to aspartate GOT2
0.045 BP regulation of apoptotic cell clearance ITGAV
0.318 BP response to organic substance ADAM10, GOT2, HSPD1, ITGA6, ITGB1, NME1, PTPRF
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Figure 5: Relationships between the enriched cellular component Gene Ontology terms that were listed in Table 6. The
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Figure 6: Relationships between the enriched molecular function Gene Ontology terms that were listed in Table 6. The
darkness of the red reflects the significance of the enrichment and the thicknesses of the edges are propotional to the numbers
of genes sharing the following annotation.
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Figure 7: Relationships between the enriched biological process Gene Ontology terms that were listed in Table 6. The darkness
of the red reflects the significance of the enrichment and the thicknesses of the edges are propotional to the numbers of genes
sharing the following annotation.
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2 Candidate report for the proteins interactions

2.1 Moksiskaan candidate pathway
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Figure 8: Known relationships between the candidate genes. Candidate genes are shown in red if they have only output
connections. The ratio of input and output connections determines how light they are. Completely white genes have only
input connections. The network of candidate genes is expanded by fetching related genes 1 step(s) to up and down stream.
The related genes are shown on gray. Green and blue borders are referring to up and down regulated genes, respectively. Light
grey is used to emphasize stably expressed genes. Known regulations are shown with bold borders whereas the predictions are
kept thin.

You may use this Cytoscape session to browse the candidate pathway graph interactively.
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#This file specifies visual mappings for Cytoscape and has been automatically generated.
# WARNING: any changes you make to this file while Cytoscape is running may be overwritten.
# Any changes may make these visual mappings unreadable.
# Please make sure you know what you are doing before modifying this file by hand.
#
#Tue Nov 15 11:25:12 EET 2011
edgeAppearanceCalculator.Minimal.defaultEdgeColor=51,51,51
edgeAppearanceCalculator.Minimal.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Minimal.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Minimal.defaultEdgeLabel=
edgeAppearanceCalculator.Minimal.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Minimal.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Minimal.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Minimal.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Minimal.defaultEdgeLineWidth=4.0
edgeAppearanceCalculator.Minimal.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Minimal.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Minimal.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Minimal.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Minimal.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Minimal.defaultEdgeToolTip=
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeColor=0,0,255
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeFont=Default,plain,10
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabel=
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeLineWidth=1.5
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.MoksiskaanPathway.defaultEdgeToolTip=
edgeAppearanceCalculator.MoksiskaanPathway.edgeColorCalculator=MoksiskaanEDGE_COLOR
edgeAppearanceCalculator.MoksiskaanPathway.edgeTargetArrowColorCalculator=MoksiskaanEDGE_TGTARROW_COLOR
edgeAppearanceCalculator.MoksiskaanPathway.edgeTargetArrowShapeCalculator=MoksiskaanEDGE_TGTARROW_SHAPE
edgeAppearanceCalculator.MoksiskaanPathway.nodeSizeLocked=true
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeColor=51,51,51
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabel=
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeLineWidth=2.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Nested\ Network\ Style.defaultEdgeToolTip=
edgeAppearanceCalculator.Nested\ Network\ Style.nodeSizeLocked=true
edgeAppearanceCalculator.Sample1.defaultEdgeColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeFont=Default,plain,10
edgeAppearanceCalculator.Sample1.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Sample1.defaultEdgeLabel=
edgeAppearanceCalculator.Sample1.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Sample1.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Sample1.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Sample1.defaultEdgeLineWidth=1.0
edgeAppearanceCalculator.Sample1.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Sample1.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Sample1.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Sample1.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Sample1.defaultEdgeToolTip=
edgeAppearanceCalculator.Sample1.edgeColorCalculator=BasicDiscrete
edgeAppearanceCalculator.Sample1.edgeLabelCalculator=EdgeLabel
edgeAppearanceCalculator.Sample1.edgeLineStyleCalculator=Sample1-Edge Line Style-Discrete Mapper
edgeAppearanceCalculator.Sample1.nodeSizeLocked=true
edgeAppearanceCalculator.Solid.defaultEdgeColor=204,204,204
edgeAppearanceCalculator.Solid.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Solid.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Solid.defaultEdgeLabel=
edgeAppearanceCalculator.Solid.defaultEdgeLabelColor=102,102,102
edgeAppearanceCalculator.Solid.defaultEdgeLabelOpacity=190.0
edgeAppearanceCalculator.Solid.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Solid.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Solid.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.Solid.defaultEdgeLineWidth=12.0
edgeAppearanceCalculator.Solid.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.Solid.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Solid.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Solid.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Solid.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Solid.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Solid.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Solid.defaultEdgeToolTip=
edgeAppearanceCalculator.Solid.edgeLabelCalculator=Solid-Edge Label-Passthrough Mapper
edgeAppearanceCalculator.Solid.nodeSizeLocked=true
edgeAppearanceCalculator.Universe.defaultEdgeColor=255,255,255
edgeAppearanceCalculator.Universe.defaultEdgeFont=SanSerif,plain,10
edgeAppearanceCalculator.Universe.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.Universe.defaultEdgeLabel=
edgeAppearanceCalculator.Universe.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.Universe.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.Universe.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.Universe.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.Universe.defaultEdgeLineStyle=LONG_DASH
edgeAppearanceCalculator.Universe.defaultEdgeLineWidth=3.0
edgeAppearanceCalculator.Universe.defaultEdgeOpacity=100.0
edgeAppearanceCalculator.Universe.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.Universe.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.Universe.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.Universe.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.Universe.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.Universe.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.Universe.defaultEdgeToolTip=
edgeAppearanceCalculator.Universe.nodeSizeLocked=true
edgeAppearanceCalculator.default.defaultEdgeColor=0,0,255
edgeAppearanceCalculator.default.defaultEdgeFont=Default,plain,10
edgeAppearanceCalculator.default.defaultEdgeFontSize=10.0
edgeAppearanceCalculator.default.defaultEdgeLabel=
edgeAppearanceCalculator.default.defaultEdgeLabelColor=0,0,0
edgeAppearanceCalculator.default.defaultEdgeLabelOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeLabelPosition=C,C,c,0.00,0.00
edgeAppearanceCalculator.default.defaultEdgeLabelWidth=100.0
edgeAppearanceCalculator.default.defaultEdgeLineStyle=SOLID
edgeAppearanceCalculator.default.defaultEdgeLineWidth=1.5
edgeAppearanceCalculator.default.defaultEdgeOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeSourceArrowColor=0,0,0
edgeAppearanceCalculator.default.defaultEdgeSourceArrowOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeSourceArrowShape=NONE
edgeAppearanceCalculator.default.defaultEdgeTargetArrowColor=0,0,0
edgeAppearanceCalculator.default.defaultEdgeTargetArrowOpacity=255.0
edgeAppearanceCalculator.default.defaultEdgeTargetArrowShape=NONE
edgeAppearanceCalculator.default.defaultEdgeToolTip=
edgeAppearanceCalculator.default.nodeSizeLocked=true
edgeColorCalculator.BasicDiscrete.mapping.controller=interaction
edgeColorCalculator.BasicDiscrete.mapping.controllerType=4
edgeColorCalculator.BasicDiscrete.mapping.map.pd=255,0,51
edgeColorCalculator.BasicDiscrete.mapping.map.pp=0,204,0
edgeColorCalculator.BasicDiscrete.mapping.type=DiscreteMapping
edgeColorCalculator.BasicDiscrete.visualPropertyType=EDGE_COLOR
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.controller=LinkTypeId
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.controllerType=3
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.200=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.210=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.220=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.230=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.240=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.300=0,0,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.310=0,0,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.400=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.410=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.420=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.430=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.440=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.500=0,255,255
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.600=255,200,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.700=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.710=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.720=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.730=0,255,255
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.740=0,255,0
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.800=128,128,128
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.810=128,128,128
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.850=128,128,128
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.map.860=192,192,192
edgeColorCalculator.MoksiskaanEDGE_COLOR.mapping.type=DiscreteMapping
edgeColorCalculator.MoksiskaanEDGE_COLOR.visualPropertyType=EDGE_COLOR
edgeLabelCalculator.EdgeLabel.mapping.controller=interaction
edgeLabelCalculator.EdgeLabel.mapping.type=PassThroughMapping
edgeLabelCalculator.EdgeLabel.visualPropertyType=EDGE_LABEL
edgeLabelCalculator.Solid-Edge\ Label-Passthrough\ Mapper.mapping.controller=interaction
edgeLabelCalculator.Solid-Edge\ Label-Passthrough\ Mapper.mapping.type=PassThroughMapping
edgeLabelCalculator.Solid-Edge\ Label-Passthrough\ Mapper.visualPropertyType=EDGE_LABEL
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.controller=interaction
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.controllerType=4
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.map.pd=LONG_DASH
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.map.pp=SOLID
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.mapping.type=DiscreteMapping
edgeLineStyleCalculator.Sample1-Edge\ Line\ Style-Discrete\ Mapper.visualPropertyType=EDGE_LINE_STYLE
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.controller=LinkTypeId
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.controllerType=3
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.200=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.210=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.220=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.230=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.240=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.300=0,0,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.310=0,0,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.400=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.410=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.420=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.430=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.440=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.500=0,255,255
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.600=255,200,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.700=0,255,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.710=0,255,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.720=0,255,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.730=0,255,255
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.740=0,255,0
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.800=128,128,128
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.810=128,128,128
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.850=128,128,128
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.map.860=192,192,192
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.mapping.type=DiscreteMapping
edgeTargetArrowColorCalculator.MoksiskaanEDGE_TGTARROW_COLOR.visualPropertyType=EDGE_TGTARROW_COLOR
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.controller=LinkTypeId
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.controllerType=3
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.200=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.210=T
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.220=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.230=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.240=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.300=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.310=T
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.400=CIRCLE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.410=DIAMOND
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.420=CIRCLE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.430=CIRCLE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.440=CIRCLE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.500=DELTA
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.600=NONE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.700=CIRCLE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.710=T
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.720=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.730=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.740=CIRCLE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.800=ARROW
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.810=T
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.850=CIRCLE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.map.860=NONE
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.mapping.type=DiscreteMapping
edgeTargetArrowShapeCalculator.MoksiskaanEDGE_TGTARROW_SHAPE.visualPropertyType=EDGE_TGTARROW_SHAPE
globalAppearanceCalculator.Minimal.defaultBackgroundColor=153,153,153
globalAppearanceCalculator.Minimal.defaultEdgeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Minimal.defaultEdgeSelectionColor=255,0,0
globalAppearanceCalculator.Minimal.defaultNodeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Minimal.defaultNodeSelectionColor=255,255,0
globalAppearanceCalculator.MoksiskaanPathway.defaultBackgroundColor=204,204,255
globalAppearanceCalculator.MoksiskaanPathway.defaultEdgeReverseSelectionColor=0,255,0
globalAppearanceCalculator.MoksiskaanPathway.defaultEdgeSelectionColor=255,0,0
globalAppearanceCalculator.MoksiskaanPathway.defaultNodeReverseSelectionColor=0,255,0
globalAppearanceCalculator.MoksiskaanPathway.defaultNodeSelectionColor=255,255,0
globalAppearanceCalculator.Nested\ Network\ Style.defaultBackgroundColor=255,255,255
globalAppearanceCalculator.Nested\ Network\ Style.defaultEdgeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Nested\ Network\ Style.defaultEdgeSelectionColor=255,0,0
globalAppearanceCalculator.Nested\ Network\ Style.defaultNodeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Nested\ Network\ Style.defaultNodeSelectionColor=255,255,0
globalAppearanceCalculator.Sample1.defaultBackgroundColor=255,255,255
globalAppearanceCalculator.Sample1.defaultEdgeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Sample1.defaultEdgeSelectionColor=255,0,0
globalAppearanceCalculator.Sample1.defaultNodeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Sample1.defaultNodeSelectionColor=255,255,0
globalAppearanceCalculator.Solid.defaultBackgroundColor=255,255,255
globalAppearanceCalculator.Solid.defaultEdgeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Solid.defaultEdgeSelectionColor=255,0,0
globalAppearanceCalculator.Solid.defaultNodeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Solid.defaultNodeSelectionColor=255,255,0
globalAppearanceCalculator.Universe.defaultBackgroundColor=0,0,0
globalAppearanceCalculator.Universe.defaultEdgeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Universe.defaultEdgeSelectionColor=255,0,0
globalAppearanceCalculator.Universe.defaultNodeReverseSelectionColor=0,255,0
globalAppearanceCalculator.Universe.defaultNodeSelectionColor=255,255,0
globalAppearanceCalculator.default.defaultBackgroundColor=204,204,255
globalAppearanceCalculator.default.defaultEdgeReverseSelectionColor=0,255,0
globalAppearanceCalculator.default.defaultEdgeSelectionColor=255,0,0
globalAppearanceCalculator.default.defaultNodeReverseSelectionColor=0,255,0
globalAppearanceCalculator.default.defaultNodeSelectionColor=255,255,0
nodeAppearanceCalculator.Minimal.defaultNodeBorderColor=0,0,0
nodeAppearanceCalculator.Minimal.defaultNodeBorderOpacity=255.0
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics1=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics2=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics3=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics4=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics5=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics6=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics7=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics8=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphics9=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition1=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition2=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition3=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition4=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition5=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition6=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition7=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition8=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeCustomGraphicsPosition9=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeFillColor=255,255,255
nodeAppearanceCalculator.Minimal.defaultNodeFont=Default,plain,12
nodeAppearanceCalculator.Minimal.defaultNodeFontSize=12.0
nodeAppearanceCalculator.Minimal.defaultNodeHight=30.0
nodeAppearanceCalculator.Minimal.defaultNodeLabel=
nodeAppearanceCalculator.Minimal.defaultNodeLabelColor=0,0,0
nodeAppearanceCalculator.Minimal.defaultNodeLabelOpacity=255.0
nodeAppearanceCalculator.Minimal.defaultNodeLabelPosition=C,C,c,0.00,0.00
nodeAppearanceCalculator.Minimal.defaultNodeLabelWidth=100.0
nodeAppearanceCalculator.Minimal.defaultNodeLineStyle=SOLID
nodeAppearanceCalculator.Minimal.defaultNodeLineWidth=0.0
nodeAppearanceCalculator.Minimal.defaultNodeOpacity=255.0
nodeAppearanceCalculator.Minimal.defaultNodeShape=rect
nodeAppearanceCalculator.Minimal.defaultNodeShowNestedNetwork=true
nodeAppearanceCalculator.Minimal.defaultNodeSize=30.0
nodeAppearanceCalculator.Minimal.defaultNodeToolTip=
nodeAppearanceCalculator.Minimal.defaultNodeWidth=70.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeBorderColor=102,102,102
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeBorderOpacity=255.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics1=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics2=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics3=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics4=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics5=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics6=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics7=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics8=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphics9=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition1=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition2=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition3=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition4=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition5=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition6=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition7=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition8=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeCustomGraphicsPosition9=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeFillColor=255,153,153
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeFont=SansSerif.bold,plain,12
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeFontSize=12.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeHight=30.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeLabel=
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeLabelColor=0,0,0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeLabelOpacity=255.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeLabelPosition=C,C,c,0.00,0.00
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeLabelWidth=100.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeLineStyle=SOLID
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeLineWidth=1.5
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeOpacity=255.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeShape=ellipse
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeShowNestedNetwork=true
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeSize=40.0
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeToolTip=
nodeAppearanceCalculator.MoksiskaanPathway.defaultNodeWidth=70.0
nodeAppearanceCalculator.MoksiskaanPathway.nodeLabelCalculator=NodeLabel-clone-1321349106670
nodeAppearanceCalculator.MoksiskaanPathway.nodeSizeLocked=true
nodeAppearanceCalculator.MoksiskaanPathway.nodeTooltipCalculator=MoksiskaanNODE_TOOLTIP
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeBorderColor=0,153,0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeBorderOpacity=190.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics1=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics2=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics3=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics4=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics5=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics6=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics7=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics8=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphics9=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition1=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition2=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition3=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition4=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition5=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition6=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition7=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition8=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeCustomGraphicsPosition9=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeFillColor=153,255,153
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeFont=SansSerif,plain,12
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeFontSize=13.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeHight=30.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeLabel=
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeLabelColor=0,0,0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeLabelOpacity=255.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeLabelPosition=C,C,c,0.00,0.00
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeLabelWidth=100.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeLineStyle=SOLID
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeLineWidth=2.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeOpacity=150.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeShape=ellipse
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeShowNestedNetwork=true
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeSize=40.0
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeToolTip=
nodeAppearanceCalculator.Nested\ Network\ Style.defaultNodeWidth=70.0
nodeAppearanceCalculator.Nested\ Network\ Style.nodeBorderColorCalculator=Nested Network Style-Node Border Color-Discrete Mapper
nodeAppearanceCalculator.Nested\ Network\ Style.nodeFillColorCalculator=Nested Network Style-Node Color-Discrete Mapper
nodeAppearanceCalculator.Nested\ Network\ Style.nodeLabelCalculator=Nested Network Style-Node Label-Passthrough Mapper
nodeAppearanceCalculator.Nested\ Network\ Style.nodeLabelColor=Nested Network Style-Node Label Color-Discrete Mapper
nodeAppearanceCalculator.Nested\ Network\ Style.nodeLabelPositionCalculator=Nested Network Style-Node Label Position-Discrete Mapper
nodeAppearanceCalculator.Nested\ Network\ Style.nodeLineWidthCalculator=Nested Network Style-Node Line Width-Discrete Mapper
nodeAppearanceCalculator.Nested\ Network\ Style.nodeShapeCalculator=Nested Network Style-Node Shape-Discrete Mapper
nodeAppearanceCalculator.Nested\ Network\ Style.nodeSizeLocked=true
nodeAppearanceCalculator.Nested\ Network\ Style.nodeUniformSizeCalculator=Nested Network Style-Node Size-Discrete Mapper
nodeAppearanceCalculator.Sample1.defaultNodeBorderColor=0,0,0
nodeAppearanceCalculator.Sample1.defaultNodeBorderOpacity=255.0
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics1=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics2=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics3=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics4=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics5=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics6=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics7=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics8=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphics9=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition1=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition2=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition3=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition4=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition5=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition6=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition7=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition8=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeCustomGraphicsPosition9=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeFillColor=204,204,255
nodeAppearanceCalculator.Sample1.defaultNodeFont=Dialog.bold,plain,12
nodeAppearanceCalculator.Sample1.defaultNodeFontSize=12.0
nodeAppearanceCalculator.Sample1.defaultNodeHight=30.0
nodeAppearanceCalculator.Sample1.defaultNodeLabel=
nodeAppearanceCalculator.Sample1.defaultNodeLabelColor=0,0,0
nodeAppearanceCalculator.Sample1.defaultNodeLabelOpacity=255.0
nodeAppearanceCalculator.Sample1.defaultNodeLabelPosition=C,C,c,0.00,0.00
nodeAppearanceCalculator.Sample1.defaultNodeLabelWidth=100.0
nodeAppearanceCalculator.Sample1.defaultNodeLineStyle=SOLID
nodeAppearanceCalculator.Sample1.defaultNodeLineWidth=0.0
nodeAppearanceCalculator.Sample1.defaultNodeOpacity=255.0
nodeAppearanceCalculator.Sample1.defaultNodeShape=ellipse
nodeAppearanceCalculator.Sample1.defaultNodeShowNestedNetwork=true
nodeAppearanceCalculator.Sample1.defaultNodeSize=40.0
nodeAppearanceCalculator.Sample1.defaultNodeToolTip=
nodeAppearanceCalculator.Sample1.defaultNodeWidth=70.0
nodeAppearanceCalculator.Sample1.nodeLabelCalculator=NodeLabel
nodeAppearanceCalculator.Sample1.nodeSizeLocked=true
nodeAppearanceCalculator.Solid.defaultNodeBorderColor=0,0,0
nodeAppearanceCalculator.Solid.defaultNodeBorderOpacity=255.0
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics1=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics2=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics3=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics4=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics5=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics6=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics7=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics8=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphics9=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition1=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition2=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition3=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition4=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition5=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition6=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition7=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition8=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeCustomGraphicsPosition9=C,C,c,0.00,0.00
nodeAppearanceCalculator.Solid.defaultNodeFillColor=102,102,102
nodeAppearanceCalculator.Solid.defaultNodeFont=Courier 10 Pitch Bold,plain,12
nodeAppearanceCalculator.Solid.defaultNodeFontSize=18.0
nodeAppearanceCalculator.Solid.defaultNodeHight=30.0
nodeAppearanceCalculator.Solid.defaultNodeLabel=
nodeAppearanceCalculator.Solid.defaultNodeLabelColor=0,0,0
nodeAppearanceCalculator.Solid.defaultNodeLabelOpacity=160.0
nodeAppearanceCalculator.Solid.defaultNodeLabelPosition=S,NW,c,0.00,5.00
nodeAppearanceCalculator.Solid.defaultNodeLabelWidth=100.0
nodeAppearanceCalculator.Solid.defaultNodeLineStyle=SOLID
nodeAppearanceCalculator.Solid.defaultNodeLineWidth=0.0
nodeAppearanceCalculator.Solid.defaultNodeOpacity=255.0
nodeAppearanceCalculator.Solid.defaultNodeShape=ellipse
nodeAppearanceCalculator.Solid.defaultNodeShowNestedNetwork=true
nodeAppearanceCalculator.Solid.defaultNodeSize=40.0
nodeAppearanceCalculator.Solid.defaultNodeToolTip=
nodeAppearanceCalculator.Solid.defaultNodeWidth=70.0
nodeAppearanceCalculator.Solid.nodeLabelCalculator=Solid-Node Label-Passthrough Mapper
nodeAppearanceCalculator.Solid.nodeSizeLocked=true
nodeAppearanceCalculator.Universe.defaultNodeBorderColor=0,0,0
nodeAppearanceCalculator.Universe.defaultNodeBorderOpacity=255.0
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics1=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics2=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics3=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics4=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics5=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics6=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics7=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics8=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphics9=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition1=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition2=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition3=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition4=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition5=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition6=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition7=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition8=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeCustomGraphicsPosition9=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeFillColor=0,0,0
nodeAppearanceCalculator.Universe.defaultNodeFont=Monospaced.bold,plain,12
nodeAppearanceCalculator.Universe.defaultNodeFontSize=20.0
nodeAppearanceCalculator.Universe.defaultNodeHight=30.0
nodeAppearanceCalculator.Universe.defaultNodeLabel=
nodeAppearanceCalculator.Universe.defaultNodeLabelColor=255,255,204
nodeAppearanceCalculator.Universe.defaultNodeLabelOpacity=180.0
nodeAppearanceCalculator.Universe.defaultNodeLabelPosition=C,C,c,0.00,0.00
nodeAppearanceCalculator.Universe.defaultNodeLabelWidth=100.0
nodeAppearanceCalculator.Universe.defaultNodeLineStyle=SOLID
nodeAppearanceCalculator.Universe.defaultNodeLineWidth=0.0
nodeAppearanceCalculator.Universe.defaultNodeOpacity=0.0
nodeAppearanceCalculator.Universe.defaultNodeShape=ellipse
nodeAppearanceCalculator.Universe.defaultNodeShowNestedNetwork=true
nodeAppearanceCalculator.Universe.defaultNodeSize=40.0
nodeAppearanceCalculator.Universe.defaultNodeToolTip=
nodeAppearanceCalculator.Universe.defaultNodeWidth=100.0
nodeAppearanceCalculator.Universe.nodeLabelCalculator=Universe-Node Label-Passthrough Mapper
nodeAppearanceCalculator.Universe.nodeSizeLocked=true
nodeAppearanceCalculator.default.defaultNodeBorderColor=102,102,102
nodeAppearanceCalculator.default.defaultNodeBorderOpacity=255.0
nodeAppearanceCalculator.default.defaultNodeCustomGraphics1=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics2=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics3=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics4=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics5=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics6=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics7=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics8=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphics9=cytoscape.visual.customgraphic.NullCustomGraphics
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition1=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition2=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition3=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition4=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition5=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition6=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition7=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition8=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeCustomGraphicsPosition9=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeFillColor=255,153,153
nodeAppearanceCalculator.default.defaultNodeFont=SansSerif.bold,plain,12
nodeAppearanceCalculator.default.defaultNodeFontSize=12.0
nodeAppearanceCalculator.default.defaultNodeHight=30.0
nodeAppearanceCalculator.default.defaultNodeLabel=
nodeAppearanceCalculator.default.defaultNodeLabelColor=0,0,0
nodeAppearanceCalculator.default.defaultNodeLabelOpacity=255.0
nodeAppearanceCalculator.default.defaultNodeLabelPosition=C,C,c,0.00,0.00
nodeAppearanceCalculator.default.defaultNodeLabelWidth=100.0
nodeAppearanceCalculator.default.defaultNodeLineStyle=SOLID
nodeAppearanceCalculator.default.defaultNodeLineWidth=1.5
nodeAppearanceCalculator.default.defaultNodeOpacity=255.0
nodeAppearanceCalculator.default.defaultNodeShape=ellipse
nodeAppearanceCalculator.default.defaultNodeShowNestedNetwork=true
nodeAppearanceCalculator.default.defaultNodeSize=40.0
nodeAppearanceCalculator.default.defaultNodeToolTip=
nodeAppearanceCalculator.default.defaultNodeWidth=70.0
nodeAppearanceCalculator.default.nodeLabelCalculator=NodeLabel
nodeAppearanceCalculator.default.nodeSizeLocked=true
nodeBorderColorCalculator.Nested\ Network\ Style-Node\ Border\ Color-Discrete\ Mapper.mapping.controller=has_nested_network
nodeBorderColorCalculator.Nested\ Network\ Style-Node\ Border\ Color-Discrete\ Mapper.mapping.controllerType=-1
nodeBorderColorCalculator.Nested\ Network\ Style-Node\ Border\ Color-Discrete\ Mapper.mapping.map.yes=0,102,204
nodeBorderColorCalculator.Nested\ Network\ Style-Node\ Border\ Color-Discrete\ Mapper.mapping.type=DiscreteMapping
nodeBorderColorCalculator.Nested\ Network\ Style-Node\ Border\ Color-Discrete\ Mapper.visualPropertyType=NODE_BORDER_COLOR
nodeFillColorCalculator.Nested\ Network\ Style-Node\ Color-Discrete\ Mapper.mapping.controller=has_nested_network
nodeFillColorCalculator.Nested\ Network\ Style-Node\ Color-Discrete\ Mapper.mapping.controllerType=-1
nodeFillColorCalculator.Nested\ Network\ Style-Node\ Color-Discrete\ Mapper.mapping.map.yes=255,255,255
nodeFillColorCalculator.Nested\ Network\ Style-Node\ Color-Discrete\ Mapper.mapping.type=DiscreteMapping
nodeFillColorCalculator.Nested\ Network\ Style-Node\ Color-Discrete\ Mapper.visualPropertyType=NODE_FILL_COLOR
nodeLabelCalculator.BasicPassThrough.mapping.controller=label
nodeLabelCalculator.BasicPassThrough.mapping.type=PassThroughMapping
nodeLabelCalculator.BasicPassThrough.visualPropertyType=NODE_LABEL
nodeLabelCalculator.Nested\ Network\ Style-Node\ Label-Passthrough\ Mapper.mapping.controller=ID
nodeLabelCalculator.Nested\ Network\ Style-Node\ Label-Passthrough\ Mapper.mapping.type=PassThroughMapping
nodeLabelCalculator.Nested\ Network\ Style-Node\ Label-Passthrough\ Mapper.visualPropertyType=NODE_LABEL
nodeLabelCalculator.NodeLabel-clone-1321349106670.mapping.controller=ID
nodeLabelCalculator.NodeLabel-clone-1321349106670.mapping.type=PassThroughMapping
nodeLabelCalculator.NodeLabel-clone-1321349106670.visualPropertyType=NODE_LABEL
nodeLabelCalculator.NodeLabel.mapping.controller=ID
nodeLabelCalculator.NodeLabel.mapping.type=PassThroughMapping
nodeLabelCalculator.NodeLabel.visualPropertyType=NODE_LABEL
nodeLabelCalculator.Solid-Node\ Label-Passthrough\ Mapper.mapping.controller=ID
nodeLabelCalculator.Solid-Node\ Label-Passthrough\ Mapper.mapping.type=PassThroughMapping
nodeLabelCalculator.Solid-Node\ Label-Passthrough\ Mapper.visualPropertyType=NODE_LABEL
nodeLabelCalculator.Universe-Node\ Label-Passthrough\ Mapper.mapping.controller=ID
nodeLabelCalculator.Universe-Node\ Label-Passthrough\ Mapper.mapping.type=PassThroughMapping
nodeLabelCalculator.Universe-Node\ Label-Passthrough\ Mapper.visualPropertyType=NODE_LABEL
nodeLabelCalculator.id\ as\ node\ labels.mapping.controller=ID
nodeLabelCalculator.id\ as\ node\ labels.mapping.type=PassThroughMapping
nodeLabelCalculator.id\ as\ node\ labels.visualPropertyType=NODE_LABEL
nodeLabelColor.Nested\ Network\ Style-Node\ Label\ Color-Discrete\ Mapper.mapping.controller=has_nested_network
nodeLabelColor.Nested\ Network\ Style-Node\ Label\ Color-Discrete\ Mapper.mapping.controllerType=-1
nodeLabelColor.Nested\ Network\ Style-Node\ Label\ Color-Discrete\ Mapper.mapping.map.yes=0,102,204
nodeLabelColor.Nested\ Network\ Style-Node\ Label\ Color-Discrete\ Mapper.mapping.type=DiscreteMapping
nodeLabelColor.Nested\ Network\ Style-Node\ Label\ Color-Discrete\ Mapper.visualPropertyType=NODE_LABEL_COLOR
nodeLabelPositionCalculator.Nested\ Network\ Style-Node\ Label\ Position-Discrete\ Mapper.mapping.controller=has_nested_network
nodeLabelPositionCalculator.Nested\ Network\ Style-Node\ Label\ Position-Discrete\ Mapper.mapping.controllerType=-1
nodeLabelPositionCalculator.Nested\ Network\ Style-Node\ Label\ Position-Discrete\ Mapper.mapping.map.yes=SE,NW,c,0.00,0.00
nodeLabelPositionCalculator.Nested\ Network\ Style-Node\ Label\ Position-Discrete\ Mapper.mapping.type=DiscreteMapping
nodeLabelPositionCalculator.Nested\ Network\ Style-Node\ Label\ Position-Discrete\ Mapper.visualPropertyType=NODE_LABEL_POSITION
nodeLineWidthCalculator.Nested\ Network\ Style-Node\ Line\ Width-Discrete\ Mapper.mapping.controller=has_nested_network
nodeLineWidthCalculator.Nested\ Network\ Style-Node\ Line\ Width-Discrete\ Mapper.mapping.controllerType=-1
nodeLineWidthCalculator.Nested\ Network\ Style-Node\ Line\ Width-Discrete\ Mapper.mapping.map.yes=5.0
nodeLineWidthCalculator.Nested\ Network\ Style-Node\ Line\ Width-Discrete\ Mapper.mapping.type=DiscreteMapping
nodeLineWidthCalculator.Nested\ Network\ Style-Node\ Line\ Width-Discrete\ Mapper.visualPropertyType=NODE_LINE_WIDTH
nodeShapeCalculator.Nested\ Network\ Style-Node\ Shape-Discrete\ Mapper.mapping.controller=has_nested_network
nodeShapeCalculator.Nested\ Network\ Style-Node\ Shape-Discrete\ Mapper.mapping.controllerType=-1
nodeShapeCalculator.Nested\ Network\ Style-Node\ Shape-Discrete\ Mapper.mapping.map.yes=rect
nodeShapeCalculator.Nested\ Network\ Style-Node\ Shape-Discrete\ Mapper.mapping.type=DiscreteMapping
nodeShapeCalculator.Nested\ Network\ Style-Node\ Shape-Discrete\ Mapper.visualPropertyType=NODE_SHAPE
nodeTooltipCalculator.MoksiskaanNODE_TOOLTIP.mapping.controller=description
nodeTooltipCalculator.MoksiskaanNODE_TOOLTIP.mapping.type=PassThroughMapping
nodeTooltipCalculator.MoksiskaanNODE_TOOLTIP.visualPropertyType=NODE_TOOLTIP
nodeUniformSizeCalculator.Nested\ Network\ Style-Node\ Size-Discrete\ Mapper.mapping.controller=has_nested_network
nodeUniformSizeCalculator.Nested\ Network\ Style-Node\ Size-Discrete\ Mapper.mapping.controllerType=-1
nodeUniformSizeCalculator.Nested\ Network\ Style-Node\ Size-Discrete\ Mapper.mapping.map.yes=60.0
nodeUniformSizeCalculator.Nested\ Network\ Style-Node\ Size-Discrete\ Mapper.mapping.type=DiscreteMapping
nodeUniformSizeCalculator.Nested\ Network\ Style-Node\ Size-Discrete\ Mapper.visualPropertyType=NODE_SIZE
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.boundaryvalues=2
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv0.domainvalue=0.0
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv0.equal=10.0
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv0.greater=10.0
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv0.lesser=
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv1.domainvalue=0.0
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv1.equal=30.0
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv1.greater=
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.bv1.lesser=30.0
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.controller=Degree
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.interpolator=LinearNumberToNumberInterpolator
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.mapping.type=ContinuousMapping
nodeUniformSizeCalculator.Node\ Size-Continuous\ Mapper.visualPropertyType=NODE_SIZE
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				The Gene Ontology (GO) project provides a
				controlled vocabulary to describe gene and gene product attributes
				in any organism. This data source contains full size GO dag, which
				contains all GO terms. This OBO file is written in version 1.2
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Figure 9: Observed correlations for the candidate pathway (Figure 8).

Table 7: Descriptions of the intermediated genes between the candidate genes. This table has 175 rows.

name description

AC002094.1 VitronectinVitronectin V65 subunitVitronectin V10 subunitSomatomedin-B [Source:UniProtKB/Swiss-Prot;Acc:P04004] locus=17:26694297-26700110
ACTB actin, beta [Source:HGNC Symbol;Acc:132] locus=7:5566782-5603415
ACTG1 actin, gamma 1 [Source:HGNC Symbol;Acc:144] locus=17:79476999-79479827
ACTN1 actinin, alpha 1 [Source:HGNC Symbol;Acc:163] locus=14:69340860-69446157
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name description

ACTN3 actinin, alpha 3 [Source:HGNC Symbol;Acc:165] locus=11:66313866-66330800
ADAM15 ADAM metallopeptidase domain 15 [Source:HGNC Symbol;Acc:193] locus=1:155023042-155035252
AKT1 v-akt murine thymoma viral oncogene homolog 1 [Source:HGNC Symbol;Acc:391] locus=14:105235686-105262088
AMICA1 adhesion molecule, interacts with CXADR antigen 1 [Source:HGNC Symbol;Acc:19084] locus=11:118064455-118095809
ANGPT1 angiopoietin 1 [Source:HGNC Symbol;Acc:484] locus=8:108261721-108510283
AR androgen receptor [Source:HGNC Symbol;Acc:644] locus=X:66763874-66950461
ARF6 ADP-ribosylation factor 6 [Source:HGNC Symbol;Acc:659] locus=14:50359810-50361490
ARHGAP5 Rho GTPase activating protein 5 [Source:HGNC Symbol;Acc:675] locus=14:32545320-32628934
ARHGEF2 Rho/Rac guanine nucleotide exchange factor (GEF) 2 [Source:HGNC Symbol;Acc:682] locus=1:155916645-155966129
AURKA aurora kinase A [Source:HGNC Symbol;Acc:11393] locus=20:54944445-54967393
BAK1 BCL2-antagonist/killer 1 [Source:HGNC Symbol;Acc:949] locus=6:33540324-33548070
C17orf57 chromosome 17 open reading frame 57 [Source:HGNC Symbol;Acc:26864] locus=17:45331208-45518678
CALR calreticulin [Source:HGNC Symbol;Acc:1455] locus=19:13049414-13055304
CAV1 caveolin 1, caveolae protein, 22kDa [Source:HGNC Symbol;Acc:1527] locus=7:116164839-116201233
CAV2 caveolin 2 [Source:HGNC Symbol;Acc:1528] locus=7:115927434-116148595
CAV3 caveolin 3 [Source:HGNC Symbol;Acc:1529] locus=3:8775486-8883492
CCNA1 cyclin A1 [Source:HGNC Symbol;Acc:1577] locus=13:37005967-37017019
CD14 CD14 molecule [Source:HGNC Symbol;Acc:1628] locus=5:140011313-140013286
CD81 CD81 molecule [Source:HGNC Symbol;Acc:1701] locus=11:2397407-2418627
CDK2 cyclin-dependent kinase 2 [Source:HGNC Symbol;Acc:1771] locus=12:56360553-56366568
COL11A1 collagen, type XI, alpha 1 [Source:HGNC Symbol;Acc:2186] locus=1:103342023-103574052
COL11A2 collagen, type XI, alpha 2 [Source:HGNC Symbol;Acc:2187] locus=6:33130458-33160276
COL17A1 collagen, type XVII, alpha 1 [Source:HGNC Symbol;Acc:2194] locus=10:105791044-105845760
COL18A1 collagen, type XVIII, alpha 1 [Source:HGNC Symbol;Acc:2195] locus=21:46825052-46933634
COL1A1 collagen, type I, alpha 1 [Source:HGNC Symbol;Acc:2197] locus=17:48260650-48278993
COL1A2 collagen, type I, alpha 2 [Source:HGNC Symbol;Acc:2198] locus=7:94023873-94060544
COL3A1 collagen, type III, alpha 1 [Source:HGNC Symbol;Acc:2201] locus=2:189839046-189877472
COL5A1 collagen, type V, alpha 1 [Source:HGNC Symbol;Acc:2209] locus=9:137533620-137736686
COL5A2 collagen, type V, alpha 2 [Source:HGNC Symbol;Acc:2210] locus=2:189896622-190044605
COL6A1 collagen, type VI, alpha 1 [Source:HGNC Symbol;Acc:2211] locus=21:47401651-47424964
COL6A2 collagen, type VI, alpha 2 [Source:HGNC Symbol;Acc:2212] locus=21:47518011-47552763
CRK v-crk sarcoma virus CT10 oncogene homolog (avian) [Source:HGNC Symbol;Acc:2362] locus=17:1323983-1359552
CSF1 colony stimulating factor 1 (macrophage) [Source:HGNC Symbol;Acc:2432] locus=1:110452864-110473614
CSF1R colony stimulating factor 1 receptor [Source:HGNC Symbol;Acc:2433] locus=5:149432854-149492935
CSF2RA colony stimulating factor 2 receptor, alpha, low-affinity (granulocyte-macrophage) [Source:HGNC Symbol;Acc:2435] locus=X:1387693-1429274
CSF2RB colony stimulating factor 2 receptor, beta, low-affinity (granulocyte-macrophage) [Source:HGNC Symbol;Acc:2436] locus=22:37309670-37336491
CTNNA1 catenin (cadherin-associated protein), alpha 1, 102kDa [Source:HGNC Symbol;Acc:2509] locus=5:137946656-138270723
CTNNB1 catenin (cadherin-associated protein), beta 1, 88kDa [Source:HGNC Symbol;Acc:2514] locus=3:41236328-41301587
DAB1 disabled homolog 1 (Drosophila) [Source:HGNC Symbol;Acc:2661] locus=1:57460451-59012406
DLL1 delta-like 1 (Drosophila) [Source:HGNC Symbol;Acc:2908] locus=6:170591294-170599561
DYNC1H1 dynein, cytoplasmic 1, heavy chain 1 [Source:HGNC Symbol;Acc:2961] locus=14:102430865-102517129
DYNC1I2 dynein, cytoplasmic 1, intermediate chain 2 [Source:HGNC Symbol;Acc:2964] locus=2:172543919-172604930
DYNC2H1 dynein, cytoplasmic 2, heavy chain 1 [Source:HGNC Symbol;Acc:2962] locus=11:102980160-103350591
E2F1 E2F transcription factor 1 [Source:HGNC Symbol;Acc:3113] locus=20:32263489-32274210
EDIL3 EGF-like repeats and discoidin I-like domains 3 [Source:HGNC Symbol;Acc:3173] locus=5:83236373-83680611
EGFR epidermal growth factor receptor [Source:HGNC Symbol;Acc:3236] locus=7:55086714-55324313
EIF1B eukaryotic translation initiation factor 1B [Source:HGNC Symbol;Acc:30792] locus=3:40351175-40353915
EWSR1 Ewing sarcoma breakpoint region 1 [Source:HGNC Symbol;Acc:3508] locus=22:29663998-29696515
F2R coagulation factor II (thrombin) receptor [Source:HGNC Symbol;Acc:3537] locus=5:76011868-76031606
FBLN1 fibulin 1 [Source:HGNC Symbol;Acc:3600] locus=22:45898118-45997015
FBN1 fibrillin 1 [Source:HGNC Symbol;Acc:3603] locus=15:48700503-48937985
FGA fibrinogen alpha chain [Source:HGNC Symbol;Acc:3661] locus=4:155504278-155511918
FGB fibrinogen beta chain [Source:HGNC Symbol;Acc:3662] locus=4:155484108-155492238
FGF2 fibroblast growth factor 2 (basic) [Source:HGNC Symbol;Acc:3676] locus=4:123747863-123819391
FIGF c-fos induced growth factor (vascular endothelial growth factor D) [Source:HGNC Symbol;Acc:3708] locus=X:15363713-15402498
FLNA filamin A, alpha [Source:HGNC Symbol;Acc:3754] locus=X:153576892-153603006
FN1 fibronectin 1 [Source:HGNC Symbol;Acc:3778] locus=2:216225163-216300895
FTSJ1 FtsJ homolog 1 (E. coli) [Source:HGNC Symbol;Acc:13254] locus=X:48334541-48344752
FXR2 fragile X mental retardation, autosomal homolog 2 [Source:HGNC Symbol;Acc:4024] locus=17:7494548-7518215
FYN FYN oncogene related to SRC, FGR, YES [Source:HGNC Symbol;Acc:4037] locus=6:111981535-112194655
GIT1 G protein-coupled receptor kinase interacting ArfGAP 1 [Source:HGNC Symbol;Acc:4272] locus=17:27900487-27916645
GLUD1 glutamate dehydrogenase 1 [Source:HGNC Symbol;Acc:4335] locus=10:88810243-88854627
GRB2 growth factor receptor-bound protein 2 [Source:HGNC Symbol;Acc:4566] locus=17:73314157-73401790
GULP1 GULP, engulfment adaptor PTB domain containing 1 [Source:HGNC Symbol;Acc:18649] locus=2:189156396-189460653
HSPA1A heat shock 70kDa protein 1A [Source:HGNC Symbol;Acc:5232] locus=6:31783291-31785723
HSPA1B heat shock 70kDa protein 1B [Source:HGNC Symbol;Acc:5233] locus=6:31795512-31798031
HSPE1 heat shock 10kDa protein 1 (chaperonin 10) [Source:HGNC Symbol;Acc:5269] locus=2:198364718-198368181
HSPG2 heparan sulfate proteoglycan 2 [Source:HGNC Symbol;Acc:5273] locus=1:22148738-22263790
ICAM4 intercellular adhesion molecule 4 (Landsteiner-Wiener blood group) [Source:HGNC Symbol;Acc:5347] locus=19:10397650-10399198
IGF1 insulin-like growth factor 1 (somatomedin C) [Source:HGNC Symbol;Acc:5464] locus=12:102789645-102874423
IGF1R insulin-like growth factor 1 receptor [Source:HGNC Symbol;Acc:5465] locus=15:99192200-99507759
ILK integrin-linked kinase [Source:HGNC Symbol;Acc:6040] locus=11:6624961-6632102
IRS1 insulin receptor substrate 1 [Source:HGNC Symbol;Acc:6125] locus=2:227599757-227664475
ITGA1 integrin, alpha 1 [Source:HGNC Symbol;Acc:6134] locus=5:52083730-52252327
ITGA10 integrin, alpha 10 [Source:HGNC Symbol;Acc:6135] locus=1:145524891-145543868
ITGA11 integrin, alpha 11 [Source:HGNC Symbol;Acc:6136] locus=15:68594050-68724502
ITGA4 integrin, alpha 4 (antigen CD49D, alpha 4 subunit of VLA-4 receptor) [Source:HGNC Symbol;Acc:6140] locus=2:182321619-182400914
ITGA5 integrin, alpha 5 (fibronectin receptor, alpha polypeptide) [Source:HGNC Symbol;Acc:6141] locus=12:54789045-54813244
ITGA7 integrin, alpha 7 [Source:HGNC Symbol;Acc:6143] locus=12:56078352-56109827
ITGB4 integrin, beta 4 [Source:HGNC Symbol;Acc:6158] locus=17:73713474-73753898
ITGB5 integrin, beta 5 [Source:HGNC Symbol;Acc:6160] locus=3:124480795-124606674
JAM2 junctional adhesion molecule 2 [Source:HGNC Symbol;Acc:14686] locus=21:27011584-27089874
JUP junction plakoglobin [Source:HGNC Symbol;Acc:6207] locus=17:39775692-39943183
KDR kinase insert domain receptor (a type III receptor tyrosine kinase) [Source:HGNC Symbol;Acc:6307] locus=4:55944644-55991756
LAMA2 laminin, alpha 2 [Source:HGNC Symbol;Acc:6482] locus=6:129204286-129837714
LAMA4 laminin, alpha 4 [Source:HGNC Symbol;Acc:6484] locus=6:112429963-112576141
LAMB1 laminin, beta 1 [Source:HGNC Symbol;Acc:6486] locus=7:107564244-107643700
LAMB2 laminin, beta 2 (laminin S) [Source:HGNC Symbol;Acc:6487] locus=3:49158547-49170551
LAMB3 laminin, beta 3 [Source:HGNC Symbol;Acc:6490] locus=1:209788220-209825811
LAMC1 laminin, gamma 1 (formerly LAMB2) [Source:HGNC Symbol;Acc:6492] locus=1:182992597-183114727
LAMC2 laminin, gamma 2 [Source:HGNC Symbol;Acc:6493] locus=1:183155373-183214035
LAMC3 laminin, gamma 3 [Source:HGNC Symbol;Acc:6494] locus=9:133884469-133969860
LCK lymphocyte-specific protein tyrosine kinase [Source:HGNC Symbol;Acc:6524] locus=1:32716840-32751766
LGALS1 lectin, galactoside-binding, soluble, 1 [Source:HGNC Symbol;Acc:6561] locus=22:38071615-38075813
LRP1 low density lipoprotein receptor-related protein 1 [Source:HGNC Symbol;Acc:6692] locus=12:57522276-57607134
LY96 lymphocyte antigen 96 [Source:HGNC Symbol;Acc:17156] locus=8:74903587-74941322
LYN v-yes-1 Yamaguchi sarcoma viral related oncogene homolog [Source:HGNC Symbol;Acc:6735] locus=8:56792372-56923939
MAD2L1 MAD2 mitotic arrest deficient-like 1 (yeast) [Source:HGNC Symbol;Acc:6763] locus=4:120980577-120988229
MAPK6 mitogen-activated protein kinase 6 [Source:HGNC Symbol;Acc:6879] locus=15:52311417-52358462
MIF macrophage migration inhibitory factor (glycosylation-inhibiting factor) [Source:HGNC Symbol;Acc:7097] locus=22:24236191-24237414
MMP14 matrix metallopeptidase 14 (membrane-inserted) [Source:HGNC Symbol;Acc:7160] locus=14:23305766-23318236
MMP2 matrix metallopeptidase 2 (gelatinase A, 72kDa gelatinase, 72kDa type IV collagenase) [Source:HGNC Symbol;Acc:7166] locus=16:55512883-55540603
MPG N-methylpurine-DNA glycosylase [Source:HGNC Symbol;Acc:7211] locus=16:127006-135852
MYD88 myeloid differentiation primary response gene (88) [Source:HGNC Symbol;Acc:7562] locus=3:38179969-38184513
NCL nucleolin [Source:HGNC Symbol;Acc:7667] locus=2:232318242-232348352
NF2 neurofibromin 2 (merlin) [Source:HGNC Symbol;Acc:7773] locus=22:29999545-30094587
NFKB2 nuclear factor of kappa light polypeptide gene enhancer in B-cells 2 (p49/p100) [Source:HGNC Symbol;Acc:7795] locus=10:104154229-104162281
NID1 nidogen 1 [Source:HGNC Symbol;Acc:7821] locus=1:236139130-236228462
NME1-
NME2

NME1-NME2 readthrough [Source:HGNC Symbol;Acc:33531] locus=17:49230951-49249105

NME2 non-metastatic cells 2, protein (NM23B) expressed in [Source:HGNC Symbol;Acc:7850] locus=17:49230920-49249108
NOTCH1 notch 1 [Source:HGNC Symbol;Acc:7881] locus=9:139388896-139440314
NOV nephroblastoma overexpressed gene [Source:HGNC Symbol;Acc:7885] locus=8:120428546-120436593
NPM1 nucleophosmin (nucleolar phosphoprotein B23, numatrin) [Source:HGNC Symbol;Acc:7910] locus=5:170814120-170838141
NR3C1 nuclear receptor subfamily 3, group C, member 1 (glucocorticoid receptor) [Source:HGNC Symbol;Acc:7978] locus=5:142657496-142815077
NR3C2 nuclear receptor subfamily 3, group C, member 2 [Source:HGNC Symbol;Acc:7979] locus=4:148999913-149365850
PACSIN3 protein kinase C and casein kinase substrate in neurons 3 [Source:HGNC Symbol;Acc:8572] locus=11:47199076-47207994
PDGFB platelet-derived growth factor beta polypeptide [Source:HGNC Symbol;Acc:8800] locus=22:39619364-39640756
PDGFRA platelet-derived growth factor receptor, alpha polypeptide [Source:HGNC Symbol;Acc:8803] locus=4:55095264-55164414
PDGFRB platelet-derived growth factor receptor, beta polypeptide [Source:HGNC Symbol;Acc:8804] locus=5:149493400-149535423
PDIA3 protein disulfide isomerase family A, member 3 [Source:HGNC Symbol;Acc:4606] locus=15:44038590-44065477
PIK3CA phosphoinositide-3-kinase, catalytic, alpha polypeptide [Source:HGNC Symbol;Acc:8975] locus=3:178865902-178957881
PIK3R1 phosphoinositide-3-kinase, regulatory subunit 1 (alpha) [Source:HGNC Symbol;Acc:8979] locus=5:67511548-67597649
PLAU plasminogen activator, urokinase [Source:HGNC Symbol;Acc:9052] locus=10:75668935-75677255
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name description

PLAUR plasminogen activator, urokinase receptor [Source:HGNC Symbol;Acc:9053] locus=19:44150271-44174502
PLP1 proteolipid protein 1 [Source:HGNC Symbol;Acc:9086] locus=X:103028647-103047548
PPFIA1 protein tyrosine phosphatase, receptor type, f polypeptide (PTPRF), interacting protein (liprin), alpha 1 [Source:HGNC Symbol;Acc:9245]

locus=11:70116806-70230509
PPP2R1A protein phosphatase 2, regulatory subunit A, alpha [Source:HGNC Symbol;Acc:9302] locus=19:52693274-52730687
PRKAB1 protein kinase, AMP-activated, beta 1 non-catalytic subunit [Source:HGNC Symbol;Acc:9378] locus=12:120105558-120119435
PRKACA protein kinase, cAMP-dependent, catalytic, alpha [Source:HGNC Symbol;Acc:9380] locus=19:14202509-14228574
PRKCB protein kinase C, beta [Source:HGNC Symbol;Acc:9395] locus=16:23847322-24231932
PRKCD protein kinase C, delta [Source:HGNC Symbol;Acc:9399] locus=3:53190025-53226733
PSMD4 proteasome (prosome, macropain) 26S subunit, non-ATPase, 4 [Source:HGNC Symbol;Acc:9561] locus=1:151227179-151239955
RAC1 ras-related C3 botulinum toxin substrate 1 (rho family, small GTP binding protein Rac1) [Source:HGNC Symbol;Acc:9801] locus=7:6414154-6443608
RASA1 RAS p21 protein activator (GTPase activating protein) 1 [Source:HGNC Symbol;Acc:9871] locus=5:86563705-86688145
RHOA ras homolog gene family, member A [Source:HGNC Symbol;Acc:667] locus=3:49396578-49450431
RP11-
631M21.2

Tubulin beta-8 chain [Source:UniProtKB/Swiss-Prot;Acc:Q3ZCM7] locus=10:92828-96053

RPSA ribosomal protein SA [Source:HGNC Symbol;Acc:6502] locus=3:39448180-39453929
SDC1 syndecan 1 [Source:HGNC Symbol;Acc:10658] locus=2:20400558-20425194
SDC2 syndecan 2 [Source:HGNC Symbol;Acc:10659] locus=8:97505579-97624000
SERPINE1 serpin peptidase inhibitor, clade E (nexin, plasminogen activator inhibitor type 1), member 1 [Source:HGNC Symbol;Acc:8583] locus=7:100770370-100782547
SH3D19 SH3 domain containing 19 [Source:HGNC Symbol;Acc:30418] locus=4:152041431-152149182
SHC1 SHC (Src homology 2 domain containing) transforming protein 1 [Source:HGNC Symbol;Acc:10840] locus=1:154934774-154946871
SLC3A2 solute carrier family 3 (activators of dibasic and neutral amino acid transport), member 2 [Source:HGNC Symbol;Acc:11026] locus=11:62623518-62656352
SRC v-src sarcoma (Schmidt-Ruppin A-2) viral oncogene homolog (avian) [Source:HGNC Symbol;Acc:11283] locus=20:35973088-36034453
SREBF1 sterol regulatory element binding transcription factor 1 [Source:HGNC Symbol;Acc:11289] locus=17:17714653-17740325
SUMO4 SMT3 suppressor of mif two 3 homolog 4 (S. cerevisiae) [Source:HGNC Symbol;Acc:21181] locus=6:149721495-149722177
SYK spleen tyrosine kinase [Source:HGNC Symbol;Acc:11491] locus=9:93564069-93660831
TEK TEK tyrosine kinase, endothelial [Source:HGNC Symbol;Acc:11724] locus=9:27109139-27230173
TENC1 tensin like C1 domain containing phosphatase (tensin 2) [Source:HGNC Symbol;Acc:19737] locus=12:53440753-53458156
TGFB1 transforming growth factor, beta 1 [Source:HGNC Symbol;Acc:11766] locus=19:41836813-41859831
TGFBI transforming growth factor, beta-induced, 68kDa [Source:HGNC Symbol;Acc:11771] locus=5:135364584-135399507
TGFBR2 transforming growth factor, beta receptor II (70/80kDa) [Source:HGNC Symbol;Acc:11773] locus=3:30647994-30735634
THBS1 thrombospondin 1 [Source:HGNC Symbol;Acc:11785] locus=15:39873127-39891119
THBS2 thrombospondin 2 [Source:HGNC Symbol;Acc:11786] locus=6:169615875-169654139
TIAM1 T-cell lymphoma invasion and metastasis 1 [Source:HGNC Symbol;Acc:11805] locus=21:32361860-32932290
TLN1 talin 1 [Source:HGNC Symbol;Acc:11845] locus=9:35696945-35732392
TLR1 toll-like receptor 1 [Source:HGNC Symbol;Acc:11847] locus=4:38792298-38858438
TLR2 toll-like receptor 2 [Source:HGNC Symbol;Acc:11848] locus=4:154622652-154626851
TLR4 toll-like receptor 4 [Source:HGNC Symbol;Acc:11850] locus=9:120466610-120479149
TSPAN4 tetraspanin 4 [Source:HGNC Symbol;Acc:11859] locus=11:842808-867116
TUBB tubulin, beta [Source:HGNC Symbol;Acc:20778] locus=6:30687978-30693203
TUBB2C tubulin, beta 2C [Source:HGNC Symbol;Acc:20771] locus=9:140135665-140138159
TUBB3 tubulin, beta 3 [Source:HGNC Symbol;Acc:20772] locus=16:89987800-90005169
TUBB4 tubulin, beta 4 [Source:HGNC Symbol;Acc:20774] locus=19:6494331-6502330
VAV3 vav 3 guanine nucleotide exchange factor [Source:HGNC Symbol;Acc:12659] locus=1:108113782-108507766
VCAM1 vascular cell adhesion molecule 1 [Source:HGNC Symbol;Acc:12663] locus=1:101185305-101204601
VCAN versican [Source:HGNC Symbol;Acc:2464] locus=5:82767284-82878122
VEGFC vascular endothelial growth factor C [Source:HGNC Symbol;Acc:12682] locus=4:177604689-177713881
VTN vitronectin [Source:HGNC Symbol;Acc:12724] locus=17:26691290-26697373
YWHAB tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, beta polypeptide [Source:HGNC Symbol;Acc:12849] locus=20:43514317-43537173
YWHAZ tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, zeta polypeptide [Source:HGNC Symbol;Acc:12855] locus=8:101930804-101965616

Table 8: List of KEGG [8] pathways supporting the relationships between the genes shown in Figure 8. Number of edges
taken from each pathway is shown on edges column.

name edges genes

Focal adhesion 93 AC002094.1, ACTB, ACTG1, ACTN1, ACTN3, AKT1, ARHGAP5, C17orf57, CAV1, CAV2, CAV3,
COL11A1, COL11A2, COL1A1, COL1A2, COL3A1, COL5A1, COL5A2, COL6A1, COL6A2, CRK,
CTNNB1, EGFR, FIGF, FLNA, FN1, FYN, GRB2, IGF1, IGF1R, ILK, ITGA1, ITGA10, ITGA11,
ITGA4, ITGA5, ITGA6, ITGA7, ITGAV, ITGB1, ITGB4, ITGB5, KDR, LAMA2, LAMA4, LAMB1,
LAMB2, LAMB3, LAMC1, LAMC2, LAMC3, PDGFB, PDGFRA, PDGFRB, PIK3CA, PIK3R1,
PRKCB, RAC1, RHOA, SHC1, SRC, THBS1, THBS2, TLN1, VAV3, VEGFC

Toxoplasmosis 40 AKT1, HSPA1A, HSPA1B, ITGA6, ITGB1, LAMA2, LAMA4, LAMB1, LAMB2, LAMB3, LAMC1,
LAMC2, LAMC3, LY96, MYD88, PIK3CA, PIK3R1, TGFB1, TLR2, TLR4

Adherens junction 37 ACTB, ACTG1, ACTN1, ACTN3, CTNNA1, CTNNB1, EGFR, FYN, IGF1R, PTPRF, RAC1, RHOA,
SRC, TGFBR2

Prostate cancer 26 AKT1, AR, CDK2, CTNNB1, E2F1, EGFR, GRB2, IGF1, IGF1R, PDGFB, PDGFRA, PDGFRB,
PIK3CA, PIK3R1

ECM-receptor interaction 24 AC002094.1, C17orf57, COL11A1, COL11A2, COL1A1, COL1A2, COL3A1, COL5A1, COL5A2,
COL6A1, COL6A2, FN1, HSPG2, ITGA1, ITGA10, ITGA11, ITGA4, ITGA5, ITGA6, ITGA7, ITGAV,
ITGB1, ITGB4, ITGB5, LAMA2, LAMA4, LAMB1, LAMB2, LAMB3, LAMC1, LAMC2, LAMC3, SDC1,
SDC2, THBS1, THBS2

Regulation of actin cytoskeleton 23 ACTB, ACTG1, ACTN1, ACTN3, C17orf57, CD14, CRK, EGFR, F2R, FGF2, FN1, GIT1, ITGA1,
ITGA10, ITGA11, ITGA4, ITGA5, ITGA6, ITGA7, ITGAV, ITGB1, ITGB4, ITGB5, PDGFB,
PDGFRA, PDGFRB, PIK3CA, PIK3R1, RAC1, RHOA, SRC, TIAM1, VAV3

Chemokine signaling pathway 21 AKT1, CRK, GRB2, LYN, PIK3CA, PIK3R1, PRKACA, PRKCB, PRKCD, RAC1, RHOA, SHC1, SRC,
TIAM1, VAV3

Glioma 20 AKT1, E2F1, EGFR, GRB2, IGF1, IGF1R, PDGFB, PDGFRA, PDGFRB, PIK3CA, PIK3R1, PRKCB,
SHC1

Melanoma 18 AKT1, E2F1, EGFR, FGF2, IGF1, IGF1R, PDGFB, PDGFRA, PDGFRB, PIK3CA, PIK3R1
VEGF signaling pathway 17 AKT1, KDR, PIK3CA, PIK3R1, PRKCB, RAC1, SRC
Phagosome 16 ACTB, ACTG1, C17orf57, CALR, CD14, DYNC1H1, DYNC1I2, DYNC2H1, ITGA5, ITGAV, ITGB1,

ITGB5, RAC1, RP11-631M21.2, THBS1, THBS2, TLR2, TLR4, TUBA1C, TUBB, TUBB2C, TUBB3,
TUBB4

Hypertrophic cardiomyopathy (HCM) 16 ACTB, ACTG1, C17orf57, IGF1, ITGA1, ITGA10, ITGA11, ITGA4, ITGA5, ITGA6, ITGA7, ITGAV,
ITGB1, ITGB4, ITGB5, LAMA2, PRKAB1, TGFB1

Pathways in cancer 14 AKT1, AR, CCNA1, CDK2, CRK, CSF1R, CSF2RA, CTNNA1, CTNNB1, E2F1, EGFR, FGF2, FIGF,
FN1, GRB2, IGF1, IGF1R, ITGA6, ITGAV, ITGB1, JUP, LAMA2, LAMA4, LAMB1, LAMB2, LAMB3,
LAMC1, LAMC2, LAMC3, MMP2, NFKB2, PDGFB, PDGFRA, PDGFRB, PIK3CA, PIK3R1, PRKCB,
RAC1, RHOA, TGFB1, TGFBR2, VEGFC

Fc gamma R-mediated phagocytosis 14 AKT1, ARF6, CRK, LYN, PIK3CA, PIK3R1, PRKCB, PRKCD, RAC1, SYK, VAV3
HTLV-I infection 13 AKT1, CALR, CTNNB1, E2F1, LCK, MAD2L1, NFKB2, PDGFB, PDGFRA, PDGFRB, PIK3CA,

PIK3R1, PRKACA, TGFB1, TGFBR2, TLN1, VCAM1
Osteoclast differentiation 11 AKT1, C17orf57, CSF1, CSF1R, FYN, GRB2, LCK, NFKB2, PIK3CA, PIK3R1, RAC1, SYK, TGFB1,

TGFBR2
Fc epsilon RI signaling pathway 11 AKT1, FYN, GRB2, LYN, PIK3CA, PIK3R1, PRKCB, PRKCD, RAC1, SYK, VAV3
ErbB signaling pathway 11 AKT1, CRK, EGFR, GRB2, PIK3CA, PIK3R1, PRKCB, SHC1, SRC
Neurotrophin signaling pathway 10 AKT1, CRK, GRB2, IRS1, PIK3CA, PIK3R1, PRKCD, RAC1, RHOA, SHC1, YWHAB, YWHAZ
Tight junction 10 ACTB, ACTG1, ACTN1, ACTN3, AKT1, CTNNA1, CTNNB1, JAM2, PPP2R1A, PRKCB, PRKCD,

RHOA, SRC
Leukocyte transendothelial migration 9 ACTB, ACTG1, ACTN1, ACTN3, ARHGAP5, CTNNA1, CTNNB1, ITGA4, ITGB1, JAM2, MMP2,

PIK3CA, PIK3R1, PRKCB, RAC1, RHOA, VAV3, VCAM1
Gap junction 9 EGFR, GRB2, PDGFB, PDGFRA, PDGFRB, PRKACA, PRKCB, RP11-631M21.2, SRC, TUBA1C,

TUBB, TUBB2C, TUBB3, TUBB4
Toll-like receptor signaling pathway 9 AKT1, CD14, LY96, MYD88, PIK3CA, PIK3R1, RAC1, TLR1, TLR2, TLR4
Endometrial cancer 9 AKT1, CTNNA1, CTNNB1, EGFR, GRB2, ILK, PIK3CA, PIK3R1
MAPK signaling pathway 9 AKT1, CD14, CRK, EGFR, FGF2, FLNA, GRB2, HSPA1A, HSPA1B, NFKB2, PDGFB, PDGFRA,

PDGFRB, PRKACA, PRKCB, RAC1, RASA1, TGFB1, TGFBR2
Measles 8 AKT1, CDK2, FYN, HSPA1A, HSPA1B, MYD88, PIK3CA, PIK3R1, TLR2, TLR4
Non-small cell lung cancer 8 AKT1, E2F1, EGFR, GRB2, PIK3CA, PIK3R1, PRKCB
Pathogenic Escherichia coli infection 8 ACTB, ACTG1, ARHGEF2, CD14, CTNNB1, FYN, ITGB1, LY96, NCL, RHOA, RP11-631M21.2,

TLR4, TUBA1C, TUBB, TUBB2C, TUBB3, TUBB4, YWHAZ
Insulin signaling pathway 7 AKT1, CRK, FASN, GRB2, IRS1, PIK3CA, PIK3R1, PRKAB1, PRKACA, PTPRF, SHC1, SREBF1
Natural killer cell mediated cytotoxicity 7 FYN, GRB2, LCK, PIK3CA, PIK3R1, PRKCB, RAC1, SHC1, SYK, VAV3
Cholinergic synapse 6 AKT1, FYN, PIK3CA, PIK3R1, PRKACA, PRKCB
Bacterial invasion of epithelial cells 6 ACTB, ACTG1, CAV1, CAV2, CAV3, CRK, CTNNA1, CTNNB1, FN1, ILK, ITGA5, ITGB1, PIK3CA,

PIK3R1, RAC1, RHOA, SHC1, SRC
Influenza A 6 ACTB, ACTG1, AKT1, HSPA1A, HSPA1B, MYD88, PIK3CA, PIK3R1, PRKCB, TLR4
Chagas disease (American trypanosomiasis) 6 AKT1, CALR, MYD88, PIK3CA, PIK3R1, PPP2R1A, SERPINE1, TGFB1, TGFBR2, TLR2, TLR4
GnRH signaling pathway 5 EGFR, GRB2, MMP14, MMP2, PRKACA, PRKCB, PRKCD, SRC
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name edges genes

Cytokine-cytokine receptor interaction 5 CSF1, CSF1R, CSF2RA, CSF2RB, EGFR, FIGF, KDR, PDGFB, PDGFRA, PDGFRB, TGFB1,
TGFBR2, VEGFC

T cell receptor signaling pathway 5 AKT1, FYN, GRB2, LCK, PIK3CA, PIK3R1, RHOA, VAV3
Salmonella infection 4 ACTB, ACTG1, CD14, DYNC1H1, DYNC1I2, DYNC2H1, FLNA, MYD88, RAC1, TLR4
Chronic myeloid leukemia 4 AKT1, CRK, E2F1, GRB2, PIK3CA, PIK3R1, SHC1, TGFB1, TGFBR2
Type II diabetes mellitus 4 IRS1, PIK3CA, PIK3R1, PRKCD
Tuberculosis 4 AKT1, CD14, HSPD1, MYD88, RHOA, SRC, SYK, TGFB1, TLR1, TLR2, TLR4
Vibrio cholerae infection 4 ACTB, ACTG1, PRKACA, PRKCB
Legionellosis 4 CD14, HSPA1A, HSPA1B, HSPD1, MYD88, NFKB2, TLR2, TLR4
Small cell lung cancer 4 AKT1, CDK2, E2F1, FN1, ITGA6, ITGAV, ITGB1, LAMA2, LAMA4, LAMB1, LAMB2, LAMB3,

LAMC1, LAMC2, LAMC3, PIK3CA, PIK3R1
Acute myeloid leukemia 4 AKT1, CCNA1, GRB2, JUP, PIK3CA, PIK3R1
Long-term depression 3 IGF1, IGF1R, LYN, PPP2R1A, PRKCB
Aldosterone-regulated sodium reabsorption 3 ATP1B3, IGF1, IRS1, NR3C2, PIK3CA, PIK3R1, PRKCB
TGF-beta signaling pathway 3 PPP2R1A, RHOA, TGFB1, TGFBR2, THBS1, THBS2
Rheumatoid arthritis 2 ANGPT1, CSF1, TEK, TGFB1, TLR2, TLR4
Colorectal cancer 2 AKT1, CTNNB1, PIK3CA, PIK3R1, RAC1, RHOA, TGFB1, TGFBR2
Hepatitis C 2 AKT1, CD81, EGFR, GRB2, PIK3CA, PIK3R1, PPP2R1A
Complement and coagulation cascades 2 F2R, FGA, FGB, PLAU, PLAUR, SERPINE1
Jak-STAT signaling pathway 2 AKT1, CSF2RA, CSF2RB, GRB2, PIK3CA, PIK3R1
Dopaminergic synapse 2 AKT1, PPP2R1A, PRKACA, PRKCB
Malaria 2 CD81, LRP1, MYD88, SDC1, SDC2, TGFB1, THBS1, THBS2, TLR2, TLR4, VCAM1
Leishmaniasis 2 ITGA4, ITGB1, MYD88, PRKCB, TGFB1, TLR2, TLR4
B cell receptor signaling pathway 2 AKT1, CD81, GRB2, LYN, PIK3CA, PIK3R1, PRKCB, RAC1, SYK, VAV3
Viral myocarditis 2 ACTB, ACTG1, CAV1, FYN, LAMA2, RAC1
Notch signaling pathway 1 DLL1, NOTCH1
Dorso-ventral axis formation 1 EGFR, GRB2, NOTCH1
Wnt signaling pathway 1 CTNNB1, PPP2R1A, PRKACA, PRKCB, RAC1, RHOA
Oocyte meiosis 1 AR, AURKA, CDK2, IGF1, IGF1R, MAD2L1, PPP2R1A, PRKACA, YWHAB, YWHAZ
Progesterone-mediated oocyte maturation 1 AKT1, CCNA1, CDK2, IGF1, IGF1R, MAD2L1, PIK3CA, PIK3R1, PRKACA
Herpes simplex infection 1 CDK2, MYD88, TLR2
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2.2 Candidate genes

Table 9: Descriptions of the candidate genes. S column contains an at sign if the gene is part of the candidate pathway. The
statuses of the genes are shown as: a=absent, d=down regulated, u=up regulated, s=stable. This table has 23 rows.

S name locus description

u* ADAM10 15:58887403-59042177
15q21.3

ADAM metallopeptidase domain 10 [Source:HGNC Symbol;Acc:188], type=processed transcript,protein coding,retained intron,
GO=[constitutive protein ectodomain proteolysis; PMA-inducible membrane protein ectodomain proteolysis; monocyte
activation; T cell chemotaxis; regulation of T cell chemotaxis; positive regulation of T cell chemotaxis; Notch receptor
processing; Golgi-associated vesicle; negative regulation of cell adhesion; integrin-mediated signaling pathway; response to
tumor necrosis factor; integrin binding; Notch signaling pathway; positive regulation of cell growth; myeloid leukocyte
activation; metalloendopeptidase activity; postsynaptic density; epidermal growth factor receptor signaling pathway; SH3
domain binding; positive regulation of cell migration; regulation of cell adhesion; leukocyte migration; protein kinase binding;
in utero embryonic development; cell surface; protein homodimerization activity; chemotaxis; protein dimerization activity;
identical protein binding]

ALDH7A1 5:125877533-125931110
5q23.2

aldehyde dehydrogenase 7 family, member A1 [Source:HGNC Symbol;Acc:877],
type=nonsense mediated decay,processed transcript,protein coding,retained intron, GO=[betaine-aldehyde dehydrogenase
activity; L-aminoadipate-semialdehyde dehydrogenase activity; lysine catabolic process; lysine metabolic process; aldehyde
dehydrogenase (NAD) activity; aspartate family amino acid catabolic process; cellular aldehyde metabolic process; aspartate
family amino acid metabolic process; sensory perception of sound; mitochondrial matrix]

u ART3 4:76932337-77033955
4q21.1

ADP-ribosyltransferase 3 [Source:HGNC Symbol;Acc:725], type=processed transcript,protein coding,retained intron,
GO=[NAD(P)+-protein-arginine ADP-ribosyltransferase activity; NAD+ ADP-ribosyltransferase activity; protein
ADP-ribosylation; anchored to membrane]

ATP10A 15:25922420-26110317
15q12

ATPase, class V, type 10A [Source:HGNC Symbol;Acc:13542],
type=nonsense mediated decay,processed transcript,protein coding,retained intron, GO=[phospholipid-translocating ATPase
activity; phospholipid transport; ATPase activity, coupled to transmembrane movement of ions, phosphorylative mechanism;
regulation of cell shape; ATP biosynthetic process; purine ribonucleoside triphosphate biosynthetic process; ATP metabolic
process; magnesium ion binding; lipid transport; ion transmembrane transport]

u* ATP1B3 3:141594966-141645356
3q23

ATPase, Na+/K+ transporting, beta 3 polypeptide [Source:HGNC Symbol;Acc:806],
type=nonsense mediated decay,processed transcript,protein coding,retained intron, GO=[sodium:potassium-exchanging ATPase
complex; sodium:potassium-exchanging ATPase activity; ATPase activity, coupled to transmembrane movement of ions,
phosphorylative mechanism; caveola; ATP biosynthetic process; melanosome; purine ribonucleoside triphosphate biosynthetic
process; ATP metabolic process; sodium ion transport; membrane raft; potassium ion transport; leukocyte migration; ion
transmembrane transport; blood coagulation]

u BST2 19:17502082-17516457
19p13.11

bone marrow stromal cell antigen 2 [Source:HGNC Symbol;Acc:1119], type=processed transcript,protein coding,retained intron,
GO=[defense response to virus; late endosome; anchored to membrane; humoral immune response; positive regulation of
I-kappaB kinase/NF-kappaB cascade; B cell activation; positive regulation of intracellular protein kinase cascade; endosome;
protein homodimerization activity; protein dimerization activity; identical protein binding]

u CD109 6:74405508-74538040
6q13

CD109 molecule [Source:HGNC Symbol;Acc:21685], type=processed transcript,protein coding, GO=[serine-type endopeptidase
inhibitor activity; anchored to membrane; extracellular space]

* CD97 19:14492213-14519531
19p13.12

CD97 molecule [Source:HGNC Symbol;Acc:1711], type=protein coding, GO=[neuropeptide signaling pathway; inflammatory
response; calcium ion binding; extracellular space; G-protein coupled receptor activity]

* CHL1 3:238279-451090 3p26.3 cell adhesion molecule with homology to L1CAM (close homolog of L1) [Source:HGNC Symbol;Acc:1939],
type=nonsense mediated decay,processed transcript,protein coding, GO=[adult locomotory behavior; neuron migration;
cognition; apical part of cell; dendrite; axon guidance; cell morphogenesis involved in neuron differentiation; neuron projection
morphogenesis; chemotaxis]

* FASN 17:80036215-80056106
17q25.3

fatty acid synthase [Source:HGNC Symbol;Acc:3594], type=protein coding, GO=[enoyl-[acyl-carrier-protein] reductase
(NADPH, B-specific) activity; 3-oxoacyl-[acyl-carrier-protein] reductase activity; [acyl-carrier-protein] S-acetyltransferase
activity; 3-hydroxypalmitoyl-[acyl-carrier-protein] dehydratase activity; myristoyl-[acyl-carrier-protein] hydrolase activity;
[acyl-carrier-protein] S-malonyltransferase activity; palmitoyl-[acyl-carrier-protein] hydrolase activity;
3-oxoacyl-[acyl-carrier-protein] synthase activity; oleoyl-[acyl-carrier-protein] hydrolase activity; phosphopantetheine binding;
acyl carrier activity; glycogen granule; pantothenate metabolic process; long-chain fatty-acyl-CoA biosynthetic process;
long-chain fatty-acyl-CoA metabolic process; triglyceride biosynthetic process; melanosome; vitamin binding; fatty acid
biosynthetic process; energy reserve metabolic process; cofactor binding]

d* GOT2 16:58741035-58768239
16q21

glutamic-oxaloacetic transaminase 2, mitochondrial (aspartate aminotransferase 2) [Source:HGNC Symbol;Acc:4433],
type=protein coding,retained intron, GO=[L-aspartate:2-oxoglutarate aminotransferase activity; aspartate biosynthetic process;
glutamate catabolic process to aspartate; glutamate catabolic process to 2-oxoglutarate; aspartate catabolic process;
oxaloacetate metabolic process; aspartate family amino acid catabolic process; aspartate family amino acid biosynthetic
process; aspartate family amino acid metabolic process; pyridoxal phosphate binding; gluconeogenesis; fatty acid transport;
response to ethanol; vitamin binding; lipid transport; mitochondrial matrix; cofactor binding; mitochondrial inner membrane]

u GPR56 16:57662419-57698944
16q21

G protein-coupled receptor 56 [Source:HGNC Symbol;Acc:4512], type=protein coding, GO=[neuropeptide signaling pathway;
brain development; G-protein coupled receptor activity]

* HSPD1 2:198351305-198381461
2q33.1

heat shock 60kDa protein 1 (chaperonin) [Source:HGNC Symbol;Acc:5261],
type=nonsense mediated decay,protein coding,retained intron, GO=[B cell cytokine production; T cell mediated immune
response to tumor cell; regulation of T cell mediated immune response to tumor cell; positive regulation of T cell mediated
immune response to tumor cell; lipopolysaccharide receptor complex; cyclin-dependent protein kinase activating kinase
holoenzyme complex; DNA replication origin binding; positive regulation of interferon-alpha production; positive regulation of
macrophage activation; isotype switching to IgG isotypes; chaperone-mediated protein complex assembly; lipopolysaccharide
binding; protein refolding; positive regulation of interleukin-10 production; positive regulation of interleukin-12 production;
positive regulation of interferon-gamma production; positive regulation of interleukin-6 production; p53 binding; chaperone
binding; cell surface binding; coated pit; protein stabilization; ’de novo’ protein folding; single-stranded DNA binding; B cell
proliferation; response to unfolded protein; MyD88-dependent toll-like receptor signaling pathway; activation of caspase
activity; ATP catabolic process; myeloid leukocyte activation; protein maturation; unfolded protein binding; early endosome;
ATP metabolic process; positive regulation of T cell activation; B cell activation; response to protein stimulus; coated vesicle;
stored secretory granule; mitochondrial matrix; mitochondrial inner membrane; cell surface; endosome; negative regulation of
apoptosis; positive regulation of apoptosis; extracellular space]

u* IGSF8 1:160061130-160068733
1q23.2

immunoglobulin superfamily, member 8 [Source:HGNC Symbol;Acc:17813], type=processed transcript,protein coding,
GO=[single fertilization; skeletal muscle tissue development; striated muscle tissue development]

u* ITGA6 2:173292082-173371181
2q31.1

integrin, alpha 6 [Source:HGNC Symbol;Acc:6142], type=protein coding,retained intron, GO=[alpha6-beta4 integrin complex;
hemidesmosome assembly; laminin binding; positive regulation of cell-cell adhesion; brown fat cell differentiation; integrin
complex; basal plasma membrane; cell adhesion mediated by integrin; cellular response to organic cyclic compound; cell-cell
adherens junction; filopodium assembly; filopodium; positive regulation of cell-substrate adhesion; odontogenesis of
dentine-containing tooth; integrin-mediated signaling pathway; integrin binding; basement membrane; positive regulation of cell
adhesion; cell-matrix adhesion; external side of plasma membrane; adherens junction; regulation of cell adhesion; leukocyte
migration; positive regulation of phosphorylation; cell-cell adhesion; cell surface; blood coagulation; negative regulation of
apoptosis; positive regulation of apoptosis; positive regulation of transcription from RNA polymerase II promoter]

* ITGAV 2:187454790-187545628
2q32.1

integrin, alpha V (vitronectin receptor, alpha polypeptide, antigen CD51) [Source:HGNC Symbol;Acc:6150],
type=processed transcript,protein coding,retained intron, GO=[entry of bacterium into host cell; entry of symbiont into host
cell by promotion of host phagocytosis; regulation of apoptotic cell clearance; negative regulation of low-density lipoprotein
particle receptor biosynthetic process; positive regulation of osteoblast proliferation; negative regulation of lipoprotein
metabolic process; opsonin binding; insulin-like growth factor I binding; transforming growth factor beta binding; negative
regulation of macrophage derived foam cell differentiation; negative regulation of lipid storage; entry of virus into host cell;
negative regulation of lipid transport; integrin complex; integrin-mediated signaling pathway; ERK1 and ERK2 cascade;
positive regulation of cell adhesion; cell-matrix adhesion; external side of plasma membrane; positive regulation of cell
migration; lipid transport; regulation of cell adhesion; leukocyte migration; negative regulation of cell differentiation; axon
guidance; cell surface; blood coagulation; negative regulation of apoptosis; cell morphogenesis involved in neuron
differentiation; neuron projection morphogenesis; chemotaxis]

* ITGB1 10:33189247-33294720
10p11.22

integrin, beta 1 (fibronectin receptor, beta polypeptide, antigen CD29 includes MDF2, MSK12) [Source:HGNC
Symbol;Acc:6153], type=nonsense mediated decay,processed transcript,protein coding,retained intron, GO=[alpha3-beta1
integrin complex; protein transport within lipid bilayer; alpha9-beta1 integrin complex; hemidesmosome; alpha-actinin binding;
cell-cell adhesion mediated by integrin; cellular response to vitamin D; cell migration involved in sprouting angiogenesis; germ
cell migration; sarcomere organization; intercalated disc; fibronectin binding; laminin binding; response to gonadotropin
stimulus; maternal process involved in female pregnancy; response to transforming growth factor beta stimulus; cellular
response to ionizing radiation; integrin complex; cleavage furrow; basal plasma membrane; myelin sheath; tight junction
assembly; cell adhesion mediated by integrin; leukocyte cell-cell adhesion; neuromuscular junction; positive regulation of neuron
projection development; ruffle membrane; protease binding; response to activity; collagen binding; cardiac muscle cell
differentiation; positive regulation of cell-substrate adhesion; cellular response to mechanical stimulus; glycoprotein binding;
negative regulation of neuron differentiation; acrosomal vesicle; negative regulation of cell projection organization; positive
regulation of neuron differentiation; cellular defense response; cell fate specification; integrin-mediated signaling pathway;
cellular response to protein stimulus; B cell differentiation; integrin binding; regulation of G-protein coupled receptor protein
signaling pathway; sarcolemma; basement membrane; positive regulation of peptidyl-tyrosine phosphorylation; melanosome;
tissue homeostasis; focal adhesion; positive regulation of cell adhesion; synaptosome; positive regulation of cell projection
organization; cell-matrix adhesion; positive regulation of MAPKKK cascade; homophilic cell adhesion; adherens junction;
membrane raft; B cell activation; response to protein stimulus; positive regulation of cell migration; G1/S transition of mitotic
cell cycle; regulation of cell adhesion; peptide binding; leukocyte migration; stored secretory granule; striated muscle tissue
development; positive regulation of phosphorylation; cellular calcium ion homeostasis; protein heterodimerization activity;
protein kinase binding; in utero embryonic development; positive regulation of intracellular protein kinase cascade; actin
binding; cell-cell adhesion; negative regulation of cell differentiation; response to drug; axon guidance; cell surface; negative
regulation of cell proliferation; blood coagulation; cell morphogenesis involved in neuron differentiation; positive regulation of
apoptosis; neuron projection morphogenesis; chemotaxis; regulation of cell cycle; protein dimerization activity; identical protein
binding]

Continued on next page. . .
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S name locus description

MTR 1:236958581-237067281
1q43

5-methyltetrahydrofolate-homocysteine methyltransferase [Source:HGNC Symbol;Acc:7468],
type=processed transcript,protein coding, GO=[methionine synthase activity; homocysteine S-methyltransferase activity;
homocysteine metabolic process; cobalamin binding; tetrahydrofolate metabolic process; methionine biosynthetic process; folic
acid binding; aspartate family amino acid biosynthetic process; aspartate family amino acid metabolic process; protein
methylation; vitamin binding; xenobiotic metabolic process; soluble fraction]

d* NME1 17:49230897-49239789
17q21.33

non-metastatic cells 1, protein (NM23A) expressed in [Source:HGNC Symbol;Acc:7849],
type=nonsense mediated decay,protein coding,retained intron, GO=[nucleoside diphosphate kinase activity; nucleoside
diphosphate phosphorylation; GTP biosynthetic process; UTP biosynthetic process; CTP biosynthetic process; gamma-tubulin
binding; nucleobase, nucleoside and nucleotide interconversion; negative regulation of myeloid leukocyte differentiation;
deoxyribonuclease activity; response to cAMP; purine ribonucleoside triphosphate biosynthetic process; positive regulation of
epithelial cell proliferation; positive regulation of DNA binding; magnesium ion binding; intermediate filament; centrosome;
GTP binding; negative regulation of cell differentiation; response to drug; perinuclear region of cytoplasm; negative regulation
of cell proliferation; identical protein binding]

u PROCR 20:33758727-33765165
20q11.22

protein C receptor, endothelial [Source:HGNC Symbol;Acc:9452], type=protein coding, GO=[MHC class I protein complex;
antigen processing and presentation; centrosome; blood coagulation]

u* PTGFRN 1:117452679-117532980
1p13.1

prostaglandin F2 receptor negative regulator [Source:HGNC Symbol;Acc:9601], type=processed transcript,protein coding,
GO=[lipid particle organization; endoplasmic reticulum membrane]

u* PTPRF 1:43990858-44089343
1p34.2

protein tyrosine phosphatase, receptor type, F [Source:HGNC Symbol;Acc:9670], type=processed transcript,protein coding,
GO=[negative regulation of nerve growth factor receptor signaling pathway; transmembrane receptor protein tyrosine
phosphatase signaling pathway; phosphate binding; positive regulation of dendrite morphogenesis; excitatory synapse;
transmembrane receptor protein tyrosine phosphatase activity; negative regulation of insulin receptor signaling pathway;
negative regulation of cytokine-mediated signaling pathway; receptor tyrosine kinase binding; insulin receptor binding; positive
regulation of neuron apoptosis; negative regulation of epidermal growth factor receptor signaling pathway; regulation of
synapse structure and activity; negative regulation of cell projection organization; peptidyl-tyrosine dephosphorylation; growth
cone; epidermal growth factor receptor signaling pathway; positive regulation of cell projection organization; homophilic cell
adhesion; neuronal cell body; microsome; cell-cell adhesion; endosome; negative regulation of cell proliferation; cell
morphogenesis involved in neuron differentiation; positive regulation of apoptosis; neuron projection morphogenesis]

u* TUBA1C 12:49582519-49667116
12q13.12

tubulin, alpha 1c [Source:HGNC Symbol;Acc:20768],
type=nonsense mediated decay,processed transcript,protein coding,retained intron, GO=[cytoplasmic microtubule;
cytoskeleton-dependent intracellular transport; ’de novo’ posttranslational protein folding; ’de novo’ protein folding;
microtubule-based movement; protein polymerization; GTPase activity; GTP binding; cell division; GTP catabolic process;
structural molecule activity]
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Table 10: Descriptions of the study identifiers. The numbers of results reported and their units are reported in hits and score
type columns, respectively.

name description ref id hits score type

cosmicMetastasis Consists of frequent somatic mutations in metastasis tumours as reported in COSMIC
database.

[6] 20500 370 Proportion

cosmicPrimary Consists of frequent somatic mutations in primary tumours as reported in COSMIC database. [6] 20501 140 Proportion
cosmicRecurrent Consists of frequent somatic mutations in recurrent tumours as reported in COSMIC database. [6] 20502 230 Proportion
fileAmpOver Amplified and overexpressed genes in human cancer. [14] 21008 77 Ascending rank
fileBC2brain Set of differentially expressed genes related to brain metastases of the breast cancer tumor. [3] 21000 26 Fold change
fileCIN70 Set of genes associated with chromosomal instability. [4] 21005 70 Ascending rank
snp3dBC Genes associated to ’BREAST CANCER’ in PUBMED abstracts. [17] 20001 43 Descending rank
snp3dCRC Genes associated to ’COLORECTAL CANCER’ in PUBMED abstracts. [17] 20002 29 Descending rank
snp3dDementia Genes associated to ’DEMENTIA’ in PUBMED abstracts. [17] 20007 47 Descending rank
snp3dDiabetes Genes associated to ’DIABETES MELLITUS’ in PUBMED abstracts. [17] 20003 63 Descending rank
snp3dGlioma Genes associated to ’GLIOMA’ in PUBMED abstracts. [17] 20006 80 Descending rank
snp3dLungC Genes associated to ’LUNG CANCER’ in PUBMED abstracts. [17] 20005 80 Descending rank
snp3dMetastasis Genes associated to ’METASTASIS’ in PUBMED abstracts. [17] 20009 73 Descending rank
snp3dObesity Genes associated to ’OBESITY’ in PUBMED abstracts. [17] 20008 49 Descending rank
snp3dProstateC Genes associated to ’PROSTATE CANCER’ in PUBMED abstracts. [17] 20004 58 Descending rank
tcgaBreastCGHa CGH gains in TCGA Breast samples [13] 22043 172 Proportion
tcgaBreastCGHd CGH losses in TCGA Breast samples [13] 22044 70 Proportion
tcgaBreastGE Differentially expressed genes in TCGA Breast samples [13] 22040 9546 Fold change
tcgaBreastGESurv Genes with survival associated expressions in TCGA Breast samples [13] 22041 185 Probability
tcgaBreastMethyl Differentially methylated genes in TCGA Breast samples [13] 22042 6527 Fold change

tcgaColonCGHa CGH gains in TCGA Colon samples [13] 22063 41 Proportion
tcgaColonCGHd CGH losses in TCGA Colon samples [13] 22064 78 Proportion
tcgaColonGE Differentially expressed genes in TCGA Colon samples [13] 22060 8434 Fold change
tcgaColonGESurv Genes with survival associated expressions in TCGA Colon samples [13] 22061 11 Probability
tcgaColonMethyl Differentially methylated genes in TCGA Colon samples [13] 22062 7282 Fold change
tcgaGliomaCGHa CGH gains in TCGA Glioma samples [13, 12] 22023 25 Proportion
tcgaGliomaCGHd CGH losses in TCGA Glioma samples [13, 12] 22024 469 Proportion
tcgaGliomaGE Differentially expressed genes in TCGA Glioma samples [13, 12] 22020 6593 Fold change
tcgaGliomaGESurv Genes with survival associated expressions in TCGA Glioma samples [13, 12] 22021 130 Probability
tcgaOvarianCGHa CGH gains in TCGA Ovarian samples [11] 22003 535 Proportion
tcgaOvarianCGHd CGH losses in TCGA Ovarian samples [11] 22004 148 Proportion
tcgaOvarianGE Differentially expressed genes in TCGA Ovarian samples [11] 22000 625 Fold change
tcgaOvarianGESurv Genes with survival associated expressions in TCGA Ovarian samples [11] 22001 28 Probability
tcgaOvarianMethyl Differentially methylated genes in TCGA Ovarian samples [11] 22002 7056 Fold change
tscapeBCa Frequent chromosomal amplifications in Breast tumours [2] 20600 1095 Proportion
tscapeBCd Frequent chromosomal deletions in Breast tumours [2] 20601 2326 Proportion
tscapeCRCa Frequent chromosomal amplifications in Colorectal tumours [2] 20602 386 Proportion
tscapeCRCd Frequent chromosomal deletions in Colorectal tumours [2] 20603 1094 Proportion
tscapeGliomaa Frequent chromosomal amplifications in Glioma tumours [2] 20604 25 Proportion
tscapeGliomad Frequent chromosomal deletions in Glioma tumours [2] 20605 253 Proportion
tscapeHCCa Frequent chromosomal amplifications in Hepatocellular tumours [2] 20616 444 Proportion
tscapeHCCd Frequent chromosomal deletions in Hepatocellular tumours [2] 20617 941 Proportion
tscapeMelanomaa Frequent chromosomal amplifications in Melanoma tumours [2] 20610 555 Proportion
tscapeMelanomad Frequent chromosomal deletions in Melanoma tumours [2] 20611 685 Proportion
tscapeNSCLCa Frequent chromosomal amplifications in Lung NSC tumours [2] 20606 1340 Proportion
tscapeNSCLCd Frequent chromosomal deletions in Lung NSC tumours [2] 20607 2211 Proportion
tscapeOvariana Frequent chromosomal amplifications in Ovarian tumours [2] 20612 1188 Proportion
tscapeOvariand Frequent chromosomal deletions in Ovarian tumours [2] 20613 2111 Proportion
tscapeProstatea Frequent chromosomal amplifications in Prostate tumours [2] 20614 171 Proportion
tscapeProstated Frequent chromosomal deletions in Prostate tumours [2] 20615 1181 Proportion
tscapeRCCa Frequent chromosomal amplifications in Renal tumours [2] 20618 392 Proportion
tscapeRCCd Frequent chromosomal deletions in Renal tumours [2] 20619 945 Proportion
tscapeSCLCa Frequent chromosomal amplifications in Lung SC tumours [2] 20608 331 Proportion
tscapeSCLCd Frequent chromosomal deletions in Lung SC tumours [2] 20609 573 Proportion

3 System configuration

Pipeline configuration

3.1 System configurations

The following table shows the properties of ensembl component.

property value
database.driver com.mysql.jdbc.Driver
database.recycle true
database.timeout 20
database.url jdbc:mysql://deebee.giu.fi:3306/homo sapiens core 64 37
database.user anonymous

The following table shows the properties of moksiskaanInit-init component.

property value
database.driver org.postgresql.Driver
database.recycle true
database.timeout 20
database.url jdbc:postgresql:moksiskaan
database.user moksiskaan

This analysis is based on Moksiskaan [10] (version 1.08) that is running on top of Hibernate with org.
hibernate.dialect.PostgreSQLDialect to access the native database.
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Abstract


This document is generated by Anduril [9] (Engine 1.2.5) and it provides a human readable summary for the network
outputs.
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Figure 10: Network topology for the subnetwork candiSummary-nodeCount-medium.
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1.1 OUTPUT1 (OUTPUT)


Characterization report in PDF format


Input name Source Description
out candidateReport.document 1.141 The file or directory to be exported.


1.2 abstract (INPUT)


A very short description for the cover letter.


Parameter name Value Description
path /gpfs/homes/mlaakso/asserSVN/


mxlaakso/pipeline/
MetastasisLaakkonen/abstract


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.3 bibtexMoksiskaan (INPUT)


Moksiskaan related references


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/components/report-
BibTeX/moksiskaan.bib


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.4 brcaExpr (INPUT)


Breast cancer expression profiles from The Cancer Genome Atlas (TCGA).


Parameter name Value Description
path /projects/csbl/mlaakso/exec/


TCGA/BRCA/geneExpression1-
geneExpDataOutAnnot/csv.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.5 candiConnect (CandidateReport)


See CandidateReport for the component description.


Input name Source Description
moksiskaan moksiskaanInit.connection 1.148 JDBC connection for Moksiskaan database


Parameter name Value Description
annotRules A comma separated list of optional link annotation rules. Only those links are


used that match at least one of the given rules. Each rule is represented by a
’name=value’ pair or a plain name if all values are accepted. Values are in SQL
LIKE syntax.


bioentityTypes 100 A comma separated list of bioentity types of interest. An empty string refers to
genes.


corrLimit 0.4 Absolute value of the correlation coefficient must be greater than this limit it the
correlation data is used to prune the candidate pathway.


cytoscape true Create a Cytoscape session for the candidate pathway and attach it to the report.
expand both Selection criterion for the related genes as described in CandidatePathway


component.
goLimInput -0.05 Upper threshold to filter enriched GO terms of the candidate genes based on their


FDR corrected p-values. Negative values can be used to omit the GO enrichment
analysis.


goLimModel -0.01 Upper threshold to filter enriched GO terms of the candidate pathway members
based on their FDR corrected p-values. Negative values can be used to omit the
GO enrichment analysis.


hideGaps false Disables the rendering of the genes other than the given candidates
isolateGroup
Names


false Combined nodes of the pathway graph are labelled with artificial names described
in a separate table. This approach reduces the complexity of the actual figure.


linkTypes 600,200,210,220,230,240,300,310,
400,410,420,430,440,800,810,850


A comma separated list of identifiers of link types of interest or ’defaults’ for the
predefined set of supported links


Continued on next page. . .
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Parameter name Value Description
maxGap 1 Maximum number of genes between any two candidate genes in their interaction


network
name the proteins interactions Name of the candidate set
organism 9606 Organism of interest defined by NCBI Taxonomy identifier. Default is Homo


sapiens.
pathwayDesc An additional text that will follow the figure caption of the candidate pathway.
statusFilter A comma separated list of gene statuses (NA,-1,0,1) of the genes that shall be


excluded from the candidate pathway if the status information is provided
useStudies A comma separated list of study identifiers of the possibly interesting results. An


asterisk refers to all possible studies available. An empty string disables the
listing of relevant studies for the genes


1.6 candiConnect-annotSelect (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-candiKorva.bio


Annotation 1.9
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table3 candiConnect-goDesc.relation 1.21 CSV table 3. The table is referred to as ’table3’ in the SQL query.
table4 candiConnect-pathwayReport


.itemB 1.61
CSV table 4. The table is referred to as ’table4’ in the SQL query.


table5 candiConnect-statusCode
.transformed 1.65


CSV table 5. The table is referred to as ’table5’ in the SQL query.


columnTypes candiConnect-annotSelectTypes
.in 1.7


Contains SQL types for individual columns. If the file is not provided, the type is
inferred from the contents of the columns. This can be used to force the use of
VARCHAR for values that are also valid numerics. The file contains the columns
Table (refers to one of table1 to table15), Column (refers to a column name in the
table), Type (contains an SQL type). A row with Table=’result’, Column=X and
Type=’STRING’ forces the use string values for result column X.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT A.”.GeneId” AS
”.GeneId”, A.”.GeneName” AS
”name”, A.”.DNARegion”||’ ’||A.”
.DNABand” AS ”locus”, A.”.
GeneDesc”||’, type=’||A.”.Biotype”
|| IFNULL(’, GO=[’||G
.”Description”||’]’,”) AS
”description”, IFNULL(E.”code”,
”)|| CASEWHEN(P.”Vertex” IS
NULL, CAST(” AS VARCHAR(1)
), ’*’) AS ”S” FROM table1 AS A
LEFT OUTER JOIN table3 AS G
ON (G.”ensg” = A.”.GeneId”)
LEFT OUTER JOIN table4 AS P
ON (P.”EnsemblGeneId” = A.”.
GeneId”) LEFT OUTER JOIN
table5 AS E ON (E.”.GeneId” =
A.”.GeneId”) ORDER BY 2,3


SQL query. Either this parameter or the query input must be provided, but not
both.


1.7 candiConnect-annotSelectTypes (INPUT)


Data type definitions for annotSelect query


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
AnnotSelectTypes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.8 candiConnect-annotTable (CSV2Latex)


See CSV2Latex for the component description.
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Input name Source Description
tabledata candiConnect-annotSelect


.table 1.6
Table content


refs candiConnect-refAnnotTable
.in 1.63


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment
caption Descriptions of the candidate


genes. S column contains an at
sign if the gene is part of the
candidate pathway. The statuses
of the genes are shown as: $a$=
absent, $d$=down regulated,
$u$=up regulated, $s$=stable.


Caption text for the table.


colFormat @{}l@{\hspace{0.8em}}p{1.2cm
}p{2.5cm}p{13.5cm}@{}


LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns S,name,locus,description Comma separated list of column selections for the output. The empty default will
use all columns.


countRows true Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols locus Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Comma separated list of column renaming rules (oldname=newname). New


names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Candidate genes Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.9 candiConnect-candiKorva (KorvasieniAnnotator)


See KorvasieniAnnotator for the component description.


Input name Source Description
sourceKeys candiList.ids 1.66 A list of source database keys.
connection ensembl.in 1.147 Database connection can be defined using this file. The definition of parameters:


database.url, database.user, database.password, database.timeout,
database.recycle, and database.driver can be found from the documentation of
Korvasieni.


Parameter name Value Description
echoColumns A comma separated list of column names for the columns that will be copied to


the output. An asterisk (*) can be used to denote all columns except the
keyColumn.


goFilter A comma separated list of the Gene Ontology evidence codes that shall be
excluded. This parameter is only used for the ’GO’ annotations.


indicator true Enables an indicator column that tells (=1) if the source key was matching the
database or not (=0).


inputDB .GeneId Type of input keys. This must be a database supported by Korvasieni. If the
parameter is omitted, the component tries to derive the database from the type
of geneID. If this is not possible, an error is returned. You may define three
columns in form of chromosome:start-end in case the inputDB is .DNARegion.
This format provides a comfortable compatibility with DNARegion datatype.
The end positions can be left out if they would be the same as the start positions
(=single nucleotides).


inputType Gene Ensembl object type for the input keys (Any, Gene, Transcript, Translation)
isListKey false Enables the automatic value splits for the comma separated key column


Continued on next page. . .
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Parameter name Value Description
keyColumn Name of the key column withing sourceKeys file or an empty string for the first


column. See inputDB for further information about the DNA regions.
maxHits 100000 Maximum number of target identifiers for a single source identifier
rename Comma separated list of column renaming rules (oldname=newname)
skipLevel source Skip result rows if the source identifier is unknown or target identifiers are not


available. Possible values are: never (no filtering), source (skip if the source ID is
unknown), target (skip if no target IDs are found), any (skip if any of the target
IDs is missing).


targetDB .GeneId,.GeneName,.DNARegion,
.DNABand,.Biotype,.GeneDesc
,GO


Comma-separated list of annotation types. Possible values are all databases
supported by Korvasieni.


unique false This flag can be turned on in order to eliminate duplicate annotations.


1.10 candiConnect-corrGenes (CSV2IDList)


See CSV2IDList for the component description.


Input name Source Description
table1 candiConnect-corrGraph-annot


.vertexAttributes 1.12
The mandatory input relation


table2 candiConnect-corrGraph-skipped
.table 1.19


The second input relation


Parameter name Value Description
acceptMissing false Files with missing columnIn are accepted as empty if this is true.
columnIn BioentityId,BioentityId A comma separated list of column names for the IDs of interest in each file.


Empty values refer to the first column of the file.
columnOut Name of the only column of the output list. Empty input refers to the name of


the input column.
constants A comma separated list of values that are always included into the output
isList false True if the seleted column contains a comma separated list of values to be splitted
quotation false Indicator that can be used to disable quotation of the output values
regexp1 Regular expression for the row filtering in table1. A row is included in the result


if this parameter is empty or if values in the given columns match given regular
expressions. The parameter has a format
COLNAME1=EXPRESSION,COLNAME2=EXPRESSION2 where COLNAMEs
are column names in ”csv” and EXPRESSIONs are regular expressions using
Java syntax. For example, ”col=a|b” includes rows where the column col has a
value of ”a” or ”b”.


regexp2 Regular expression for the row filtering in table2.
regexp3 Regular expression for the row filtering in table3.
regexp4 Regular expression for the row filtering in table4.
regexp5 Regular expression for the row filtering in table5.
regexp6 Regular expression for the row filtering in table6.
regexp7 Regular expression for the row filtering in table7.
regexp8 Regular expression for the row filtering in table8.
regexp9 Regular expression for the row filtering in table9.


1.11 candiConnect-corrGraph (CorrelationGraph)


See CorrelationGraph for the component description.


Parameter name Value Description
idAttrib EnsemblGeneId Name of the node attribute that is used to map nodes to their measurements
pLimit 0.01 Correlations with a p-value less or equal to this are accepted
rDownMax -0.4 Correlations less or equal to this limit are accepted
rUpMin 0.4 Correlations greater or equal to this limit are accepted


1.12 candiConnect-corrGraph-annot (GraphAnnotator)


See GraphAnnotator for the component description.


Input name Source Description
graph candiConnect-corrGraph-graph


.graph 1.17
Input graph


vertexAttributes candiConnect-corrGraph-annot
DataV.transformed 1.14


Vertex attributes that are to be inserted into the graph. The first column
contains the vertex ID and other columns contain the attributes so that the
column name determines the name of the attribute. If an attribute is already
present in the graph, it is replaced.
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Parameter name Value Description
idAttrib name Name of the vertex attribute that is used to map them to their annotations


1.13 candiConnect-corrGraph-annotDataE (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-corrGraph


-correlation.stats 1.16
CSV table 1. The table is referred to as ’table1’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT ”ID1”, ”ID2”,
ROUND(”r”, 2) AS ”label”
FROM table1 ORDER BY 1,2


SQL query. Either this parameter or the query input must be provided, but not
both.


1.14 candiConnect-corrGraph-annotDataV (CSVTransformer)


See CSVTransformer for the component description.


Input name Source Description
csv1 candiConnect-corrGraph-asTables


.vertexAttributes 1.15
Input file 1.


csv2 candiConnect-corrGraph
-correlation.stats 1.16


Input file 2.


Parameter name Value Description
columnNames R expression that evaluates to the column names of the result CSV file. The


evaluated vector must have the same number of items as there are columns in the
output. If empty, column names are taken from the input CSV files; depending
on the transforms, some column names may be automatically generated.


transform1 csv1[csv1[,’EnsemblGeneId’] %in%
union(csv2[,1],csv2[,2]), c(
’EnsemblGeneId’,setdiff(colnames(
csv1)[2:length(colnames(csv1))]
,’EnsemblGeneId’))]


R expression that evaluates to a matrix, data frame, vector or constant. The
expression may refer to data frames ”csv1” and ”csv2” (only if csv2 is given) and
matrices ”matrix1” and ”matrix2” (only if csv2 is given).


transform2 Transformation expression 2. If empty, no transformation is done.
transform3 Transformation expression 3. If empty, no transformation is done.
transform4 Transformation expression 4. If empty, no transformation is done.
transform5 Transformation expression 5. If empty, no transformation is done.
transform6 Transformation expression 6. If empty, no transformation is done.
transform7 Transformation expression 7. If empty, no transformation is done.
transform8 Transformation expression 8. If empty, no transformation is done.
transform9 Transformation expression 9. If empty, no transformation is done.


1.15 candiConnect-corrGraph-asTables (GraphAnnotator)


See GraphAnnotator for the component description.


Input name Source Description
graph candiConnect-prePathway


.graph 1.62
Input graph


Parameter name Value Description
idAttrib id Name of the vertex attribute that is used to map them to their annotations


1.16 candiConnect-corrGraph-correlation (PairCorrelation)


See PairCorrelation for the component description.


Input name Source Description
data brcaExpr.in 1.4 Rows of entities and columns of experiments / replicates


Continued on next page. . .
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Input name Source Description
pairs candiConnect-corrGraph-pairs


.table 1.18
A table with two columns providing pairs of row identifiers for the data matrix


Parameter name Value Description
method cor-spearman Type of the correlation test: ”cor-pearson” or ”cor-spearman”.
pLimit 0.01 Correlations with a p-value less or equal to this are accepted
pairCol1 Column name for the first identifier in the pairs input. An empty string refers to


the first column.
pairCol2 Column name for the second identifier in the pairs input. An empty string refers


to the second column.
rDownMax -0.4 Correlations less or equal to this limit are accepted
rUpMin 0.4 Correlations greater or equal to this limit are accepted


1.17 candiConnect-corrGraph-graph (CSV2GraphML)


See CSV2GraphML for the component description.


Input name Source Description
matrix candiConnect-corrGraph-annot


DataE.table 1.13
Matrix or CSV representation of a graph. The format depends on the ”type”
parameter. For adjancency matrices, element M[i,j] is nonzero if vertices i and j
have an edge, and zero otherwise. If the graph is undirected, the matrix must be
symmetric. The adjancency matrix must be square. For weighted graphs, M[i,j]
gives the edge weight. For matrix type adjacency-labels, M[i,j] contains edge
labels instead of weights. For Petri net incidence matrices, rows represent places
and columns represent transitions. Edge lists consists of two columns. Each row
has two nodes and an edge connecting these nodes. Additional columns are
optional and their values are stored as edge attributes.


Parameter name Value Description
directed false Is the graph directed or not. Some types are always directed/undirected.
edgeWeights false If true, edge weights different from 1 are printed in edge labels.
maxEdgeWidth 1 When the GraphML result is plotted using Graphviz (GraphVisualizer), this is


the maximum edge line width in the graph. The value is in points. The minimum
edge width is 1. Edge width is stored in the edge attribute ”penwidth”. Setting
this parameter to 1 or less disables edge width computation.


type edgelist Type of the input matrix. Legal values are ”adjacency”, ”adjacency-labels”,
”incidence” (always directed) and ”edgelist”.


1.18 candiConnect-corrGraph-pairs (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-corrGraph-asTables


.edgeAttributes 1.15
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiConnect-corrGraph-asTables
.vertexAttributes 1.15


CSV table 2. The table is referred to as ’table2’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query CREATE VIEW Edges AS
(SELECT DISTINCT ”Vertex1”,
”Vertex2” FROM table1) MINUS
(SELECT DISTINCT ”Vertex2”,
”Vertex1” FROM table1 WHERE
(”Vertex2” > ”Vertex1”)) -
-<statement break>--SELECT
DISTINCT N1.”EnsemblGeneId”
AS ”id1”, N2.”EnsemblGeneId”
AS ”id2” FROM Edges E, table2
N1, table2 N2 WHERE (E.
”Vertex1” = N1.”Vertex”) AND (
E.”Vertex2” = N2.”Vertex”) AND
(N1.”EnsemblGeneId” NOT LIKE
”) AND (N2.”EnsemblGeneId”
NOT LIKE ”) ORDER BY 1,2


SQL query. Either this parameter or the query input must be provided, but not
both.
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1.19 candiConnect-corrGraph-skipped (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-corrGraph-asTables


.vertexAttributes 1.15
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiConnect-corrGraph
-correlation.skipped 1.16


CSV table 2. The table is referred to as ’table2’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT * FROM table1 V
WHERE (V.”EnsemblGeneId”
LIKE ”) OR (V.”EnsemblGeneId”
IN (SELECT ”ID” FROM table2))
ORDER BY 1


SQL query. Either this parameter or the query input must be provided, but not
both.


1.20 candiConnect-corrPathway (CandidatePathway)


See CandidatePathway for the component description.


Input name Source Description
hits candiList.ids 1.66 Table of findings and possible scores
linkStyles candiConnect-linkStyles.in 1.26 Table of LinkStyle identifiers and columns of associated graph properties
within candiConnect-corrGenes.ids 1.10 List of possible bioentity identifiers to limit the search space


Parameter name Value Description
annotRules A comma separated list of optional link annotation rules. Only those links are


used that match at least one of the given rules. Each rule is represented by a
’name=value’ pair or a plain name if all values are accepted. Values are in SQL
LIKE syntax.


bioentityTypes 100 A comma separated list of bioentity types of interest. An empty string refers to
genes.


expand both Expansion mode that determines how to select additional bioentities related to
the original candidates. Accepted values are: ’connected’ (include only those
neighbors that belong to a path that starts from a candidate entity and end to a
candidate [the end point may also be the starting entity if the path forms a
loop]), ’up’ (find the up stream neighbors of the candidates), ’down’ (find the
down stream neighbors of the candidates), and ’both’ (expand network by using
the down and up stream neighbors of the candidates).


gapProperties fillcolor=#AAAAAA,fontsize=8
,isHit=false


A comma separated list of GraphML edge properties and their values for the gap
entities. Property name and the value are separated with an equal sign.


hitProperties fillcolor=#FFFFFF,isHit=true A comma separated list of GraphML edge properties and their values for the
original input entities. Property name and the value are separated with an equal
sign.


linkTypes 600,200,210,220,230,240,300,310,
400,410,420,430,440,800,810,850


A comma separated list of identifiers of link types of interest


maxGap 1 Maximum number of bioentities between any two input entities
organism 9606 Organism of interest defined by NCBI Taxonomy identifier
xrefCol Column name for the input identifiers or an empty string for the first column
xrefType 10 Identifier of the external reference type as specified in XrefType.csv


1.21 candiConnect-goDesc (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiConnect-goGenes.table 1.22 The mandatory input relation


Parameter name Value Description
delim \c\s Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates false Allow duplicate values in list columns
expand false Action mode that is expand (true) or collapse (false)


Continued on next page. . .
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Parameter name Value Description
listCols Description A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.22 candiConnect-goGenes (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-goStatExp


.relation 1.24
CSV table 1. The table is referred to as ’table1’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT ”IDs” AS ”ensg”,
”Description” FROM table1
ORDER BY ”Priori”


SQL query. Either this parameter or the query input must be provided, but not
both.


1.23 candiConnect-goStat (GOEnrichment)


See GOEnrichment for the component description.


Input name Source Description
goAnnotations candiConnect-candiKorva.bio


Annotation 1.9
GO annotations for genes or proteins. GO terms are searched using a regular
expression, so the format is very flexible. Each row is considered as a distinct
gene or protein.


enrichmentTable enrichmentTable.in 1.146 Custom GO probability reference table that is used in enrichment computation.
If this is not given, a built-in table for a given organism is used (see the
parameter organism). Probability tables can be created with GOProbabilityTable
component. The table must have columns ”goid” (GO accession number with
GO: prefix), ”prob” (probability of observing the GO term in a random gene
product) and ”ontology” (one of CC, BP, MF).


Parameter name Value Description
colorEnd #ff0000 When colorizing GO graphs, this is the color of a node with a minimally low


p-value. The threshold depends on the colorMinP parameter. All nodes with
p-value less than the threshold also get this color.


colorMiddle When colorizing GO graphs, this is a color between the two extreme colors. This
allows to create color slides between three colors. If the value is empty, a color
slide with two colors is used.


colorMinP 0.0001 When colorizing GO graphs, all nodes with p-value below this get the color given
with color colorEnd. If the value is 0, the node with the smallest p-value gets the
color colorEnd, i.e. the color range is scaled using the p-values present in the
data.


colorStart #ffffff When colorizing GO graphs, this is the color of a node with p-value 1. Setting
this to empty disables node coloring.


filterFDR false If true, use FDR-corrected p-values for filtering (column: pvalueCorrected).
Otherwise, use raw p-values (colum: pvalue).


filterParents true if true, then a GO term is excluded from the result if a child of the term has
occurred higher in the list (with a lower p-value).


includeGraph
Attributes


true If true, frequency and p-value of each GO term is included in the graph.


maxEdgeWidth 10 Maximum edge line width in the graphs, in points. Edge widths are computed
based on the frequency of the target node so that nodes with a large number of
annotations have wide in-coming edges. Setting this to 1 gives the same width for
all edges.


maxPriori 0.05 Maximum value of the priori probability that can be accepted for a GO term
minFrequency 1 For output GO terms, minimum number of gene products that are annotated


with the given term. GO terms are filtered from the output if their associated
frequency is below this threshold.


organism 9606 NCBI taxonomy ID for the organism whose gene set is used for GO probabilities.
This is used if the input enrichmentTable is not given. Supported organisms:
Homo sapiens: 9606, Saccharomyces cerevisiae: 4932, Caenorhabditis elegans:
6239, Drosophila melanogaster: 7227, Mus musculus: 10090, Rattus norvegicus:
10116.


Continued on next page. . .
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Parameter name Value Description
threshold 1.0 P-value threshold for filtering GO terms.
urlPattern http://amigo.geneontology.org/


cgi-bin/amigo/term-details.cgi?
term=%s


A printf-like pattern for creating a URL for a GO term. The pattern must
contain one %s string that is expanded with the GO term in question, e.g.
GO:0005575. If the value is empty, no hyperlinks are created in graphs.


1.24 candiConnect-goStatExp (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiConnect-goStat.go


Terms 1.23
The mandatory input relation


Parameter name Value Description
delim , Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates true Allow duplicate values in list columns
expand true Action mode that is expand (true) or collapse (false)
listCols IDs A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.25 candiConnect-linkFunctions (INPUT)


Regulatory functions associated to the link types


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
LinkTypeFunctions.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.26 candiConnect-linkStyles (INPUT)


Visualization configuration for the gene interactions


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
LinkTypeProperties.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.27 candiConnect-nodeCount (RowCount)


See RowCount for the component description.


Input name Source
relation candiConnect-pathwayProps.vertexAttributes 1.60


Parameter name Value Description
colProp Property name for the column count. Empty string refers to


componentName+’.cols’
limit1 1 Row limit between categories small and medium. Small is selected only if the row


count is less than this limit.
limit2 900 Row limit between categories medium and large. Negative values can be used to


use medium category for all values greater than limit1.
rowProp Property name for the row count. Empty string refers to componentName+’.rows’
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1.28 candiConnect-nodeCount-large (crInvalidPathwaySize)


Error message for too many links between the nodes


Parameter name Value
messageDir tooMany


1.29 candiConnect-nodeCount-large-message (INPUT)


A constant LATEX fragment describing the problem with the pathway size.


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/tooMany


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.30 candiConnect-nodeCount-large-nosteps (INPUT)


An empty pathway graph


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/emptyPathway.
xml


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.31 candiConnect-nodeCount-large-nothing (INPUT)


An empty set of vertex attributes representing genes of the candidate pathways


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/noGenes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.32 candiConnect-nodeCount-medium (crPathwayProcessing)


Accept this graph for the analysis


Input name Source
moksiskaan moksiskaanInit.connection 1.148
corrGraph candiConnect-corrGraph.connections 1.11


Parameter name Value
addCaption Green and blue borders are referring to \textcolor{green}{up} and \textcolor{blue}{down} regulated genes,


respectively. Light grey is used to emphasize \textcolor[rgb]{0.6,0.6,0.6}{stably} expressed genes. Known
regulations are shown with bold borders whereas the predictions are kept thin.


expand both
goLimModel -0.01
layout spring2
maxGap 1
organism 9606
useCytoscape true
useStudies


1.33 candiConnect-nodeCount-medium-corrDoc (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiConnect-corrGraph-annot


.graph 1.12
Input graph
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Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout spring2 Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 0 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Observed correlations for the


candidate pathway (Figure˜\ref{
fig:candiConnect-nodeCount-
medium-pathwayLegend}).


Caption of the figure in the Latex report.


reportHeight 23 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


Continued on next page. . .
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Parameter name Value Description
titleAttribute label,id Name of the vertex attribute that is used as the title of the vertex in the


visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.34 candiConnect-nodeCount-medium-cpGraphAttributes (INPUT)


Some decorative attributes for the candidate pathway graph


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
CPGraphAttributes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.35 candiConnect-nodeCount-medium-cytoscape (Pathway2Cytoscape)


See Pathway2Cytoscape for the component description.


Input name Source Description
pathway candiConnect-nodeCount-medium


-pathwayAnnot.graph 1.44
Moksiskaan pathway


groups candiConnect-nodeCount-medium
-nodeJoin.joins 1.43


Meta-node definitions


Parameter name Value Description
edgeCopy A comma separated list of edge attributes to be copied. You may use = sign to


rename attributes. For example: value1,value2=newName,value5.
linkAttr LinkTypeId Name of the edge attribute that is used to map links to their types
nameAttr label Name of the vertex attribute that is used label them
title Moksiskaan candidate pathway Name of the output network
tooltipAttr description Name of the vertex attribute that is used for tooltips. This name should match


the output name defined in vertexCopy.
vertexCopy BioentityId,EnsemblGeneId,GO,


description,isPredicted
A comma separated list of vertex attributes to be copied. You may use = sign to
rename attributes (see edgeCopy).


weightAttr LinkWeight Name of the edge attribute that is reserved for the link weights


1.36 candiConnect-nodeCount-medium-files (LatexAttachment)


See LatexAttachment for the component description.


Input name Source Description
file1 candiConnect-nodeCount-medium


-cytoscape.session 1.35
A file to be included into the document


Parameter name Value Description
caption1 You may use this \href{http://


www.cytoscape.org/}{Cytoscape}
session to browse the candidate
pathway graph interactively.


Description text for the first file


caption2 Description text for the second file
caption3 Description text for the third file
caption4 Description text for the fourth file
caption5 Description text for the fifth file
caption6 Description text for the sixth file
caption7 Description text for the seventh file
caption8 Description text for the eight file
caption9 Description text for the ninth file
sectionTitle If non-empty, a declaration of a new section with the given name is inserted


ahead of the attachments.
Continued on next page. . .
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Parameter name Value Description
sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No


section statement is written if sectionTitle is empty.


1.37 candiConnect-nodeCount-medium-geneAnnot (KorvasieniAnnotator)


See KorvasieniAnnotator for the component description.


Input name Source Description
sourceKeys candiConnect-pathwayProps


.vertexAttributes 1.60
A list of source database keys.


connection ensembl.in 1.147 Database connection can be defined using this file. The definition of parameters:
database.url, database.user, database.password, database.timeout,
database.recycle, and database.driver can be found from the documentation of
Korvasieni.


Parameter name Value Description
echoColumns label,isHit A comma separated list of column names for the columns that will be copied to


the output. An asterisk (*) can be used to denote all columns except the
keyColumn.


goFilter A comma separated list of the Gene Ontology evidence codes that shall be
excluded. This parameter is only used for the ’GO’ annotations.


indicator true Enables an indicator column that tells (=1) if the source key was matching the
database or not (=0).


inputDB .GeneId Type of input keys. This must be a database supported by Korvasieni. If the
parameter is omitted, the component tries to derive the database from the type
of geneID. If this is not possible, an error is returned. You may define three
columns in form of chromosome:start-end in case the inputDB is .DNARegion.
This format provides a comfortable compatibility with DNARegion datatype.
The end positions can be left out if they would be the same as the start positions
(=single nucleotides).


inputType Gene Ensembl object type for the input keys (Any, Gene, Transcript, Translation)
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn EnsemblGeneId Name of the key column withing sourceKeys file or an empty string for the first


column. See inputDB for further information about the DNA regions.
maxHits 100000 Maximum number of target identifiers for a single source identifier
rename label=name,.GeneDesc


=description
Comma separated list of column renaming rules (oldname=newname)


skipLevel source Skip result rows if the source identifier is unknown or target identifiers are not
available. Possible values are: never (no filtering), source (skip if the source ID is
unknown), target (skip if no target IDs are found), any (skip if any of the target
IDs is missing).


targetDB .DNARegion,.GeneDesc,GO Comma-separated list of annotation types. Possible values are all databases
supported by Korvasieni.


unique false This flag can be turned on in order to eliminate duplicate annotations.


1.38 candiConnect-nodeCount-medium-geneNames (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-pathwayProps


.vertexAttributes 1.60
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiConnect-nodeCount-medium
-genePathways.bioAnnotation 1.40


CSV table 2. The table is referred to as ’table2’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT P.”xref20” AS
”pathway”, G.”EnsemblGeneId”
AS ”ensg”, G.”label” AS ”gene”
FROM table1 G, table2 P
WHERE (G.”BioentityId” = P.
”sourceKey”) ORDER BY 3


SQL query. Either this parameter or the query input must be provided, but not
both.
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1.39 candiConnect-nodeCount-medium-genePWLists (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiConnect-nodeCount-medium


-geneNames.table 1.38
The mandatory input relation


Parameter name Value Description
delim , Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates false Allow duplicate values in list columns
expand false Action mode that is expand (true) or collapse (false)
listCols ensg,gene A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.40 candiConnect-nodeCount-medium-genePathways (PiispanhiippaAnnotator)


See PiispanhiippaAnnotator for the component description.


Input name Source Description
sourceKeys candiConnect-pathwayProps


.vertexAttributes 1.60
A list of source database keys. The component will produce a list of all values of
the given inputDB if this input has not been specified and the keys parameter is
empty.


connection moksiskaanInit-init
.connection 1.149


JDBC settings for Moksiskaan database


Parameter name Value Description
inputDB BioentityId Source key type
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn BioentityId Name of the key column withing sourceKeys file or an empty string for the first


column
keys A comma separated list of source keys that will be used in addition to the


sourceKeys input entries
linkTypes 550 A comma separated list of identifiers of link types of interest. You may use a


hyphen to define ranges like: 200-210,300-310,440.
orderBy A comma separated list of ordering targetDB column indices. Negative indices


can be used for the descending order. For example ’1,-2’ sorts predominantly by
the first target column and secondly by the second target column in descending
order.


organism 9606 Organism of interest defined by NCBI Taxonomy identifier
reverse true Use reverse links from bioentity targets to their sources
targetDB 20 Comma separated list of target key types of interest


1.41 candiConnect-nodeCount-medium-intermedData (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-nodeCount-medium


-geneAnnot.bioAnnotation 1.37
CSV table 1. The table is referred to as ’table1’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT ”EnsemblGeneId” AS
”.GeneId”, ”name”, ”description”|
|’ locus=’||”.DNARegion” AS
”description” FROM table1
WHERE (NOT ”isHit”) ORDER
BY ”name”


SQL query. Either this parameter or the query input must be provided, but not
both.
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1.42 candiConnect-nodeCount-medium-intermedTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiConnect-nodeCount-medium


-intermedData.table 1.41
Table content


refs candiConnect-refAnnotTable
.in 1.63


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment
caption Descriptions of the intermediated


genes between the candidate genes.
Caption text for the table.


colFormat p{1.2cm}p{17cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns name,description Comma separated list of column selections for the output. The empty default will
use all columns.


countRows true Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Comma separated list of column renaming rules (oldname=newname). New


names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.43 candiConnect-nodeCount-medium-nodeJoin (VertexJoin)


See VertexJoin for the component description.


Input name Source Description
graph candiConnect-nodeCount-medium


-pathwayAnnot.graph 1.44
Original graph that shall be simplified


Parameter name Value Description
equalEAttr arrowhead,color A comma separated list of edge attributes that has to be identical
equalVAttr color,fillcolor,shape A comma separated list of vertex attributes that has to be identical
idPrefix group Prefix for the identifiers of the vertex complexes provided in joins output. These


prefixes are followed by a consecutive number.
nameAsID false Replace the names of the vertex complexes with the corresponding group


identifiers
nameAttr label Name of the vertex label attribute
nameDelim ,\n Separator that is used to concatenate names of the vertex complex members


1.44 candiConnect-nodeCount-medium-pathwayAnnot (GraphAnnotator)


See GraphAnnotator for the component description.


Input name Source Description
graph candiConnect-pathway.graph 1.59 Input graph
graphAttributes candiConnect-nodeCount-medium


-cpGraphAttributes.in 1.34
Graph attributes that are to be inserted into the graph. The first column
contains the name of the attribute and the second column the value. If an
attribute is already present in the graph, it is replaced.
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Input name Source Description
vertexAttributes candiConnect-nodeCount-medium


-pathwayDegree.table 1.45
Vertex attributes that are to be inserted into the graph. The first column
contains the vertex ID and other columns contain the attributes so that the
column name determines the name of the attribute. If an attribute is already
present in the graph, it is replaced.


Parameter name Value Description
idAttrib id Name of the vertex attribute that is used to map them to their annotations


1.45 candiConnect-nodeCount-medium-pathwayDegree (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-nodeCount-medium


-pathwayMetrics.vertex
Metrics 1.48


CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiConnect-pathwayProps
.vertexAttributes 1.60


CSV table 2. The table is referred to as ’table2’ in the SQL query.


table3 candiConnect-nodeCount-medium
-geneAnnot.bioAnnotation 1.37


CSV table 3. The table is referred to as ’table3’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT M.”Vertex”,
CASEWHEN(G.”isHit”=’true’, ’0.
0,’||(M.”OutDegree”/(0.0+M
.”InDegree”+M.”OutDegree”))||’,
1.0’, G.”fillcolor”) AS ”fillcolor”, (
M.”OutDegree”/(0.0+M
.”InDegree”+M.”OutDegree”)) AS
”targetness”, A.”description”,
A.”GO” FROM table1 M, table2
G, table3 A WHERE (G.
”originalID” = M.”Vertex”) AND
(G.”EnsemblGeneId” = A.
”EnsemblGeneId”)


SQL query. Either this parameter or the query input must be provided, but not
both.


1.46 candiConnect-nodeCount-medium-pathwayDist (IDDistribution)


See IDDistribution for the component description.


Input name Source Description
table1 candiConnect-pathwayProps.edge


Attributes 1.60
The mandatory input relation


Parameter name Value Description
acceptMissing true Files with missing columnIn are accepted as empty if this is true.
columnIn Keggonen A comma separated list of column names for the IDs of interest in each file.


Empty values refer to the first column of the file.
columnOut pathway Name of the identifier column of the output list. Empty input refers to the name


of the input column.
isList true True if the seleted column contains a comma separated list of values to be


splitted.
quotation false Indicator that can be used to disable quotation of the output values.
regexp1 Regular expression for the row filtering in table1. A row is included in the result


if this parameter is empty or if values in the given columns match given regular
expressions. The parameter has the format
COLNAME1=EXPRESSION,COLNAME2=EXPRESSION2 where COLNAMEs
are column names in ”csv” and EXPRESSIONs are regular expressions using
Java syntax. For example, ”col=a|b” includes rows where the column col has a
value of ”a” or ”b”.


regexp2 Regular expression for the row filtering in table2.
regexp3 Regular expression for the row filtering in table3.
regexp4 Regular expression for the row filtering in table4.
regexp5 Regular expression for the row filtering in table5.
regexp6 Regular expression for the row filtering in table6.
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Parameter name Value Description
regexp7 Regular expression for the row filtering in table7.
regexp8 Regular expression for the row filtering in table8.
regexp9 Regular expression for the row filtering in table9.


1.47 candiConnect-nodeCount-medium-pathwayLegend (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiConnect-corrPathway


.legend 1.20
Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout hierarchical Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 0 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
Continued on next page. . .
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Parameter name Value Description
reportCaption Known relationships between the


candidate genes. Candidate genes
are shown in red if they have only
output connections. The ratio of
input and output connections
determines how light they are.
Completely white genes have only
input connections. The network of
candidate genes is expanded by
fetching related genes 1 step(s) to
up and down stream. The related
genes are shown on gray. Green
and blue borders are referring to \
textcolor{green}{up} and \
textcolor{blue}{down} regulated
genes, respectively. Light grey is
used to emphasize \textcolor[rgb]{
0.6,0.6,0.6}{stably} expressed
genes. Known regulations are
shown with bold borders whereas
the predictions are kept thin.


Caption of the figure in the Latex report.


reportHeight 4 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute label,id Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.48 candiConnect-nodeCount-medium-pathwayMetrics (GraphMetrics)


See GraphMetrics for the component description.


Input name Source Description
graph candiConnect-pathway.graph 1.59 Graph of interest


Parameter name Value Description
nameAttribute If given, the Vertex column in vertexMetrics contains values taken from this


vertex attribute. If empty, the ID of vertices are used.
normalize true If true, normalize centrality measures (degree, closeness and betweenness) to


range 0 to 1. If false, report raw centrality measures. Note that for
DegreeCentrality, the raw value is the degree of the node. Eigenvector centrality
is always in the range 0 to 1.


1.49 candiConnect-nodeCount-medium-pathwayNames (PiispanhiippaAnnotator)


See PiispanhiippaAnnotator for the component description.


Input name Source Description
sourceKeys candiConnect-nodeCount-medium


-pathwayDist.ids 1.46
A list of source database keys. The component will produce a list of all values of
the given inputDB if this input has not been specified and the keys parameter is
empty.


connection moksiskaanInit-init
.connection 1.149


JDBC settings for Moksiskaan database
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Parameter name Value Description
inputDB 20 Source key type
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn Name of the key column withing sourceKeys file or an empty string for the first


column
keys A comma separated list of source keys that will be used in addition to the


sourceKeys input entries
linkTypes A comma separated list of identifiers of link types of interest. You may use a


hyphen to define ranges like: 200-210,300-310,440.
orderBy A comma separated list of ordering targetDB column indices. Negative indices


can be used for the descending order. For example ’1,-2’ sorts predominantly by
the first target column and secondly by the second target column in descending
order.


organism 9606 Organism of interest defined by NCBI Taxonomy identifier
reverse false Use reverse links from bioentity targets to their sources
targetDB BioentityName Comma separated list of target key types of interest


1.50 candiConnect-nodeCount-medium-pathwayPlot (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiConnect-nodeCount-medium


-nodeJoin.graph 1.43
Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout spring2 Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 0 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.
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Parameter name Value Description
nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz


documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Caption of the figure in the Latex report.
reportHeight 23 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute GeneName Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.51 candiConnect-nodeCount-medium-pathwayTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiConnect-nodeCount-medium


-pathwayTableSelect.table 1.52
Table content


refs candiConnect-nodeCount-medium
-refPathwayTable.in 1.53


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment
caption List of KEGG˜\cite{


Kanehisa2009} pathways
supporting the relationships
between the genes shown in
Figure˜\ref{fig:candiConnect-
nodeCount-medium-
pathwayLegend}. Number of edges
taken from each pathway is shown
on edges column.


Caption text for the table.


colFormat p{6cm}rp{11cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns name,edges,genes Comma separated list of column selections for the output. The empty default will
use all columns.


countRows false Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols ensembl,genes Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
Continued on next page. . .
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Parameter name Value Description
numberFormat A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Comma separated list of column renaming rules (oldname=newname). New


names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.52 candiConnect-nodeCount-medium-pathwayTableSelect (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiConnect-nodeCount-medium


-pathwayDist.ids 1.46
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiConnect-nodeCount-medium
-pathwayNames.bio
Annotation 1.49


CSV table 2. The table is referred to as ’table2’ in the SQL query.


table3 candiConnect-nodeCount-medium
-genePWLists.relation 1.39


CSV table 3. The table is referred to as ’table3’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT D.”pathway” AS ”ID”,
N.”BioentityName” AS ”name”,
D.”freq” AS ”edges”, G.”ensg” AS
”ensembl”, G.”gene” AS ”genes”
FROM table1 D, table2 N, table3
G WHERE (D.”pathway” = N.
”sourceKey”) AND (D.”pathway”
= G.”pathway”) ORDER BY 3
DESC


SQL query. Either this parameter or the query input must be provided, but not
both.


1.53 candiConnect-nodeCount-medium-refPathwayTable (INPUT)


Hyperlinks for the pathway table


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
refsPathwayTable.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.54 candiConnect-nodeCount-medium-report (LatexCombiner)


See LatexCombiner for the component description.


Input name Source Description
latex1 candiConnect-nodeCount-medium


-pathwayPlot.figure 1.50
LaTeX fragment 1.


latex2 candiConnect-nodeCount-medium
-pathwayLegend.figure 1.47


LaTeX fragment 2.


latex3 candiConnect-nodeCount-medium
-files.report 1.36


LaTeX fragment 3.


latex5 candiConnect-nodeCount-medium
-corrDoc.figure 1.33


LaTeX fragment 5.


latex6 candiConnect-nodeCount-medium
-intermedTable.report 1.42


LaTeX fragment 6.
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Input name Source Description
latex7 candiConnect-nodeCount-medium


-pathwayTable.report 1.51
LaTeX fragment 7.


Parameter name Value Description
head Raw LaTeX content that will be written to the beginning of the output document
pagebreak false Determines if the result document should start with a page break.
sectionTitle Moksiskaan candidate pathway If non-empty, a declaration of a new section with the given name is inserted to


the beginning of the combined document. This is a convenience feature to make
it easy to compile subsections into a section.


sectionType subsection Type of LaTeX section: usually one of section, subsection or subsubsection. No
section statement is written if sectionTitle is empty.


strictBorders true Enables the flushing of all document elements before each fragment
tail \clearpage{} Raw LaTeX content that will be written to the end of the output document


1.55 candiConnect-nodeCount-small (crInvalidPathwaySize)


Error message for too few links between the nodes


Parameter name Value
messageDir tooFew


1.56 candiConnect-nodeCount-small-message (INPUT)


A constant LATEX fragment describing the problem with the pathway size.


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/tooFew


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.57 candiConnect-nodeCount-small-nosteps (INPUT)


An empty pathway graph


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/emptyPathway.
xml


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.58 candiConnect-nodeCount-small-nothing (INPUT)


An empty set of vertex attributes representing genes of the candidate pathways


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/noGenes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.59 candiConnect-pathway (ExpressionGraph)


See ExpressionGraph for the component description.


Input name Source Description
graph candiConnect-corrPathway


.graph 1.20
Original graph topology


status status.relation 1.151 Status information for the genes.
linkTypes candiConnect-linkFunctions


.in 1.25
Table of edge attribute values and ’effect’ column that determines if a link with
the particular attribute value is associated with the inhibition (-1) or the
promotion (1) of the target gene. Status propagation is disabled when this input
is not provided.
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Parameter name Value Description
exprAttr penwidth,color A comma separated list of names of the vertex attributes that will be used to


store expression information. You must include exactly one value for each
attribute in exprUp, exprDown, and exprStable.


exprDown 4.0,#0000FF A comma separated list of vertex attribute values for the inhibited genes
exprPredF false,1.0 A comma separated list of values of predAttr attributes for the genes without


predicted expressions
exprPredT true,2.0 A comma separated list of values of predAttr attributes for the genes with


predicted expressions
exprStable 4.0,#999999 A comma separated list of vertex attribute values for the stably expressed genes
exprUp 4.0,#00FF00 A comma separated list of vertex attribute values for the promoted genes
idAttr EnsemblGeneId Name of the vertex attribute that is used to map genes to their status
keepIf shape=diamond A comma separated list of vertex attribute names and values for those vertices


that shall be kept even if status filter would vanish them
linkAttr LinkTypeId Name of the edge attribute that is used to map links to their types
predAttr isPredicted,penwidth A comma separated list of names of the vertex attributes that are used to


indicate predicted expressions
statusFilter A comma separated list of gene statuses (NA,-1,0,1) of the genes that shall be


excluded from the output


1.60 candiConnect-pathwayProps (GraphAnnotator)


See GraphAnnotator for the component description.


Input name Source Description
graph candiConnect-pathway.graph 1.59 Input graph


Parameter name Value Description
idAttrib id Name of the vertex attribute that is used to map them to their annotations


1.61 candiConnect-pathwayReport (ExclusiveCombiner)


See ExclusiveCombiner for the component description.


Input name Source Description
item1A candiConnect-nodeCount-small


-message.in 1.56
Item A for the input set 1


item1B candiConnect-nodeCount-small
-nothing.in 1.58


Item B for the input set 1


item1C candiConnect-nodeCount-small
-nosteps.in 1.57


Item C for the input set 1


item2A candiConnect-nodeCount-medium
-report.document 1.54


Item A for the input set 2


item2B candiConnect-nodeCount-medium
-pathwayAnnot.vertex
Attributes 1.44


Item B for the input set 2


item2C candiConnect-nodeCount-medium
-pathwayAnnot.graph 1.44


Item C for the input set 2


item3A candiConnect-nodeCount-large
-message.in 1.29


Item A for the input set 3


item3B candiConnect-nodeCount-large
-nothing.in 1.31


Item B for the input set 3


item3C candiConnect-nodeCount-large
-nosteps.in 1.30


Item C for the input set 3


Parameter name Value Description
exclude Files and directories matching this regular expression are not copied. Matching is


done for the base name of the filename that is the last component.
prefer 2 Number of the input set that is used if there is content in various input sets. An


error occurs if multiple sets are available and this parameter is negative.


1.62 candiConnect-prePathway (CandidatePathway)


See CandidatePathway for the component description.


Input name Source Description
hits candiList.ids 1.66 Table of findings and possible scores
linkStyles candiConnect-linkStyles.in 1.26 Table of LinkStyle identifiers and columns of associated graph properties
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Parameter name Value Description
annotRules A comma separated list of optional link annotation rules. Only those links are


used that match at least one of the given rules. Each rule is represented by a
’name=value’ pair or a plain name if all values are accepted. Values are in SQL
LIKE syntax.


bioentityTypes 100 A comma separated list of bioentity types of interest. An empty string refers to
genes.


expand both Expansion mode that determines how to select additional bioentities related to
the original candidates. Accepted values are: ’connected’ (include only those
neighbors that belong to a path that starts from a candidate entity and end to a
candidate [the end point may also be the starting entity if the path forms a
loop]), ’up’ (find the up stream neighbors of the candidates), ’down’ (find the
down stream neighbors of the candidates), and ’both’ (expand network by using
the down and up stream neighbors of the candidates).


gapProperties fillcolor=#AAAAAA,fontsize=8
,isHit=false


A comma separated list of GraphML edge properties and their values for the gap
entities. Property name and the value are separated with an equal sign.


hitProperties fillcolor=#FFFFFF,isHit=true A comma separated list of GraphML edge properties and their values for the
original input entities. Property name and the value are separated with an equal
sign.


linkTypes 600,200,210,220,230,240,300,310,
400,410,420,430,440,800,810,850


A comma separated list of identifiers of link types of interest


maxGap 1 Maximum number of bioentities between any two input entities
organism 9606 Organism of interest defined by NCBI Taxonomy identifier
xrefCol Column name for the input identifiers or an empty string for the first column
xrefType 10 Identifier of the external reference type as specified in XrefType.csv


1.63 candiConnect-refAnnotTable (INPUT)


Hyperlinks for the gene annotation table


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/refsAnnotTable.
csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.64 candiConnect-report (LatexCombiner)


See LatexCombiner for the component description.


Input name Source Description
latex1 candiConnect-pathwayReport


.itemA 1.61
LaTeX fragment 1.


latex2 candiConnect-annotTable
.report 1.8


LaTeX fragment 2.


Parameter name Value Description
head Raw LaTeX content that will be written to the beginning of the output document
pagebreak true Determines if the result document should start with a page break.
sectionTitle Candidate report for the proteins


interactions
If non-empty, a declaration of a new section with the given name is inserted to
the beginning of the combined document. This is a convenience feature to make
it easy to compile subsections into a section.


sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No
section statement is written if sectionTitle is empty.


strictBorders true Enables the flushing of all document elements before each fragment
tail \clearpage{} Raw LaTeX content that will be written to the end of the output document


1.65 candiConnect-statusCode (CSVTransformer)


See CSVTransformer for the component description.


Input name Source Description
csv1 status.relation 1.151 Input file 1.


Parameter name Value Description
columnNames c(’.GeneId’,’status’,’code’) R expression that evaluates to the column names of the result CSV file. The


evaluated vector must have the same number of items as there are columns in the
output. If empty, column names are taken from the input CSV files; depending
on the transforms, some column names may be automatically generated.


Continued on next page. . .
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Parameter name Value Description
transform1 csv1[,c(colnames(csv1)[1],’status’)] R expression that evaluates to a matrix, data frame, vector or constant. The


expression may refer to data frames ”csv1” and ”csv2” (only if csv2 is given) and
matrices ”matrix1” and ”matrix2” (only if csv2 is given).


transform2 apply(csv1[,’status’,drop=FALSE],
MARGIN=2,FUN=function(x)
{x[x==-2]<-’a’;x[x==-1]<-’d’;x[x
== 0]<-’s’;x[x== 1]<-’u’;x})


Transformation expression 2. If empty, no transformation is done.


transform3 Transformation expression 3. If empty, no transformation is done.
transform4 Transformation expression 4. If empty, no transformation is done.
transform5 Transformation expression 5. If empty, no transformation is done.
transform6 Transformation expression 6. If empty, no transformation is done.
transform7 Transformation expression 7. If empty, no transformation is done.
transform8 Transformation expression 8. If empty, no transformation is done.
transform9 Transformation expression 9. If empty, no transformation is done.


1.66 candiList (CSV2IDList)


See CSV2IDList for the component description.


Input name Source Description
table1 candidateConvert.bio


Annotation 1.140
The mandatory input relation


Parameter name Value Description
acceptMissing false Files with missing columnIn are accepted as empty if this is true.
columnIn .GeneId A comma separated list of column names for the IDs of interest in each file.


Empty values refer to the first column of the file.
columnOut .GeneId Name of the only column of the output list. Empty input refers to the name of


the input column.
constants A comma separated list of values that are always included into the output
isList true True if the seleted column contains a comma separated list of values to be splitted
quotation false Indicator that can be used to disable quotation of the output values
regexp1 HLA=false Regular expression for the row filtering in table1. A row is included in the result


if this parameter is empty or if values in the given columns match given regular
expressions. The parameter has a format
COLNAME1=EXPRESSION,COLNAME2=EXPRESSION2 where COLNAMEs
are column names in ”csv” and EXPRESSIONs are regular expressions using
Java syntax. For example, ”col=a|b” includes rows where the column col has a
value of ”a” or ”b”.


regexp2 Regular expression for the row filtering in table2.
regexp3 Regular expression for the row filtering in table3.
regexp4 Regular expression for the row filtering in table4.
regexp5 Regular expression for the row filtering in table5.
regexp6 Regular expression for the row filtering in table6.
regexp7 Regular expression for the row filtering in table7.
regexp8 Regular expression for the row filtering in table8.
regexp9 Regular expression for the row filtering in table9.


1.67 candiSummary (CandidateReport)


See CandidateReport for the component description.


Input name Source Description
moksiskaan moksiskaanInit.connection 1.148 JDBC connection for Moksiskaan database


Parameter name Value Description
annotRules GO,Keggonen A comma separated list of optional link annotation rules. Only those links are


used that match at least one of the given rules. Each rule is represented by a
’name=value’ pair or a plain name if all values are accepted. Values are in SQL
LIKE syntax.


bioentityTypes 100,620,600,450 A comma separated list of bioentity types of interest. An empty string refers to
genes.


corrLimit 0.3 Absolute value of the correlation coefficient must be greater than this limit it the
correlation data is used to prune the candidate pathway.


cytoscape true Create a Cytoscape session for the candidate pathway and attach it to the report.
expand down Selection criterion for the related genes as described in CandidatePathway


component.
goLimInput 0.05 Upper threshold to filter enriched GO terms of the candidate genes based on their


FDR corrected p-values. Negative values can be used to omit the GO enrichment
analysis.
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Parameter name Value Description
goLimModel 0.01 Upper threshold to filter enriched GO terms of the candidate pathway members


based on their FDR corrected p-values. Negative values can be used to omit the
GO enrichment analysis.


hideGaps false Disables the rendering of the genes other than the given candidates
isolateGroup
Names


true Combined nodes of the pathway graph are labelled with artificial names described
in a separate table. This approach reduces the complexity of the actual figure.


linkTypes 600,200,210,220,230,240,300,310,
400,410,420,430,440,800,810,850


A comma separated list of identifiers of link types of interest or ’defaults’ for the
predefined set of supported links


maxGap 1 Maximum number of genes between any two candidate genes in their interaction
network


name the protein functions Name of the candidate set
organism 9606 Organism of interest defined by NCBI Taxonomy identifier. Default is Homo


sapiens.
pathwayDesc An additional text that will follow the figure caption of the candidate pathway.
statusFilter A comma separated list of gene statuses (NA,-1,0,1) of the genes that shall be


excluded from the candidate pathway if the status information is provided
useStudies 20001,20002,20003,20004,20005,


20006,20007,20008,20009,20500,
20501,20502,22000,22001,22002,
22003,22004,22020,22021,22023,
22024,22040,22041,22042,22043,
22044,22060,22061,22062,22063,
22064,20600,20601,20602,20603,
20604,20605,20606,20607,20608,
20609,20610,20611,20612,20613,
20614,20615,20616,20617,20618,
20619,21000,21005,21008


A comma separated list of study identifiers of the possibly interesting results. An
asterisk refers to all possible studies available. An empty string disables the
listing of relevant studies for the genes


1.68 candiSummary-annotSelect (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-candiKorva.bio


Annotation 1.71
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiSummary-getStudies.bio
Annotation 1.72


CSV table 2. The table is referred to as ’table2’ in the SQL query.


table3 candiSummary-goDesc
.relation 1.73


CSV table 3. The table is referred to as ’table3’ in the SQL query.


table4 candiSummary-pathwayReport
.itemB 1.135


CSV table 4. The table is referred to as ’table4’ in the SQL query.


table5 candiSummary-statusCode
.transformed 1.139


CSV table 5. The table is referred to as ’table5’ in the SQL query.


columnTypes candiSummary-annotSelectTypes
.in 1.69


Contains SQL types for individual columns. If the file is not provided, the type is
inferred from the contents of the columns. This can be used to force the use of
VARCHAR for values that are also valid numerics. The file contains the columns
Table (refers to one of table1 to table15), Column (refers to a column name in the
table), Type (contains an SQL type). A row with Table=’result’, Column=X and
Type=’STRING’ forces the use string values for result column X.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


Continued on next page. . .
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Parameter name Value Description
query SELECT A.”.GeneId” AS


”.GeneId”, A.”.GeneName” AS
”name”, A.”.DNARegion”||’ ’||A.”
.DNABand” AS ”locus”, A.”.
GeneDesc”||’, type=’||A.”.Biotype”
|| IFNULL(’, GO=[’||G
.”Description”||’]’,”) AS
”description”, S.”studies” AS
”studies”, IFNULL(E.”code”,”)||
CASEWHEN(P.”Vertex” IS
NULL, CAST(” AS VARCHAR(1)
), ’*’) AS ”S” FROM table1 AS A
LEFT OUTER JOIN ( SELECT
”sourceKey”, GROUP CONCAT(
CASEWHEN(”HitEvidence”=’t’,
CAST(” AS VARCHAR(1)),’-’)||
”HitStudyName” ORDER BY
”HitStudyName” SEPARATOR
’,’) AS ”studies” FROM table2
WHERE (”HitStudyId” IN (20001,
20002,20003,20004,20005,20006,
20007,20008,20009,20500,20501,
20502,22000,22001,22002,22003,
22004,22020,22021,22023,22024,
22040,22041,22042,22043,22044,
22060,22061,22062,22063,22064,
20600,20601,20602,20603,20604,
20605,20606,20607,20608,20609,
20610,20611,20612,20613,20614,
20615,20616,20617,20618,20619,
21000,21005,21008)) GROUP BY
”sourceKey” ) AS S ON (S.
”sourceKey” = A.”.GeneId”)
LEFT OUTER JOIN table3 AS G
ON (G.”ensg” = A.”.GeneId”)
LEFT OUTER JOIN table4 AS P
ON (P.”EnsemblGeneId” = A.”.
GeneId”) LEFT OUTER JOIN
table5 AS E ON (E.”.GeneId” =
A.”.GeneId”) ORDER BY 2,3


SQL query. Either this parameter or the query input must be provided, but not
both.


1.69 candiSummary-annotSelectTypes (INPUT)


Data type definitions for annotSelect query


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
AnnotSelectTypes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.70 candiSummary-annotTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiSummary-annotSelect


.table 1.68
Table content


refs candiSummary-refAnnotTable
.in 1.137


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment


Continued on next page. . .


38







Parameter name Value Description
caption Descriptions of the candidate


genes. Studies that have reported
results about the candidate genes
are listed so that those with
negative evidence have been
prefixed with a hyphen. S column
contains an at sign if the gene is
part of the candidate pathway.
The statuses of the genes are
shown as: $a$=absent, $d$=down
regulated, $u$=up regulated, $s$=
stable.


Caption text for the table.


colFormat @{}l@{\hspace{0.8em}}p{1.2cm
}p{2.5cm}p{10.5cm}p{3cm}@{}


LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns S,name,locus,description,studies Comma separated list of column selections for the output. The empty default will
use all columns.


countRows true Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols locus,studies Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak true Use clear page after the table.
rename Comma separated list of column renaming rules (oldname=newname). New


names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Candidate genes Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.71 candiSummary-candiKorva (KorvasieniAnnotator)


See KorvasieniAnnotator for the component description.


Input name Source Description
sourceKeys candiList.ids 1.66 A list of source database keys.
connection ensembl.in 1.147 Database connection can be defined using this file. The definition of parameters:


database.url, database.user, database.password, database.timeout,
database.recycle, and database.driver can be found from the documentation of
Korvasieni.


Parameter name Value Description
echoColumns A comma separated list of column names for the columns that will be copied to


the output. An asterisk (*) can be used to denote all columns except the
keyColumn.


goFilter A comma separated list of the Gene Ontology evidence codes that shall be
excluded. This parameter is only used for the ’GO’ annotations.


indicator true Enables an indicator column that tells (=1) if the source key was matching the
database or not (=0).


inputDB .GeneId Type of input keys. This must be a database supported by Korvasieni. If the
parameter is omitted, the component tries to derive the database from the type
of geneID. If this is not possible, an error is returned. You may define three
columns in form of chromosome:start-end in case the inputDB is .DNARegion.
This format provides a comfortable compatibility with DNARegion datatype.
The end positions can be left out if they would be the same as the start positions
(=single nucleotides).


inputType Gene Ensembl object type for the input keys (Any, Gene, Transcript, Translation)
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn Name of the key column withing sourceKeys file or an empty string for the first


column. See inputDB for further information about the DNA regions.
maxHits 100000 Maximum number of target identifiers for a single source identifier
rename Comma separated list of column renaming rules (oldname=newname)
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Parameter name Value Description
skipLevel source Skip result rows if the source identifier is unknown or target identifiers are not


available. Possible values are: never (no filtering), source (skip if the source ID is
unknown), target (skip if no target IDs are found), any (skip if any of the target
IDs is missing).


targetDB .GeneId,.GeneName,.DNARegion,
.DNABand,.Biotype,.GeneDesc
,GO


Comma-separated list of annotation types. Possible values are all databases
supported by Korvasieni.


unique false This flag can be turned on in order to eliminate duplicate annotations.


1.72 candiSummary-getStudies (PiispanhiippaAnnotator)


See PiispanhiippaAnnotator for the component description.


Input name Source Description
sourceKeys candiList.ids 1.66 A list of source database keys. The component will produce a list of all values of


the given inputDB if this input has not been specified and the keys parameter is
empty.


connection moksiskaanInit-init
.connection 1.149


JDBC settings for Moksiskaan database


Parameter name Value Description
inputDB 10 Source key type
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn Name of the key column withing sourceKeys file or an empty string for the first


column
keys A comma separated list of source keys that will be used in addition to the


sourceKeys input entries
linkTypes A comma separated list of identifiers of link types of interest. You may use a


hyphen to define ranges like: 200-210,300-310,440.
orderBy A comma separated list of ordering targetDB column indices. Negative indices


can be used for the descending order. For example ’1,-2’ sorts predominantly by
the first target column and secondly by the second target column in descending
order.


organism 9606 Organism of interest defined by NCBI Taxonomy identifier
reverse false Use reverse links from bioentity targets to their sources
targetDB HitStudyId,HitStudyName,


HitEvidence
Comma separated list of target key types of interest


1.73 candiSummary-goDesc (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiSummary-goGenes.table 1.84 The mandatory input relation


Parameter name Value Description
delim \c\s Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates false Allow duplicate values in list columns
expand false Action mode that is expand (true) or collapse (false)
listCols Description A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.74 candiSummary-goEnrich (GOReport)


Generates a report of Gene Ontology [1] terms that are enriched among the original list of candidate genes.


Parameter name Value Description
geneId .GeneId Name of the input column that contains the gene identifiers in the genes input
geneName .GeneName Name of the input column that contains the gene names
geneStatusId Name of the input column that contains the gene identifiers in the status input.


Empty string can be used if the column name is equal to that in the genes input.
organism 9606 Organism of interest defined by NCBI Taxonomy identifier. Default is Homo


sapiens.
Continued on next page. . .
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Parameter name Value Description
sectionType subsubsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
threshold 0.05 Upper threshold to filter GO terms based on their FDR corrected p-values
title GO enrichment of all candidates Title of the result section


1.75 candiSummary-goEnrich-enrichTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiSummary-goEnrich-goNames


.table 1.81
Table content


refs candiSummary-goEnrich-refsGO
Enrich.in 1.82


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment
caption Enriched Gene Ontology terms˜\


cite{Ashburner2000} (FDR
corrected $p\le0.05$). Ratio is the
proportion of the annotated genes
among the whole gene set. List is
sorted based on the FDR corrected
p-values. Green and blue borders
are referring to \textcolor{green}
{up} and \textcolor{blue}{down}
regulated genes, respectively.


Caption text for the table.


colFormat p{1.0cm}@{}cp{4.5cm}p{11.5cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns Proportion,Ontology,Description,
Genes


Comma separated list of column selections for the output. The empty default will
use all columns.


countRows false Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols Genes Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat Proportion=#0.000,Genes=RAW


LATEX
A comma separated list of decimal formats for the columns. Each entry consists
of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Proportion=Ratio,Ontology=


Type
Comma separated list of column renaming rules (oldname=newname). New
names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section GO enrichment of all candidates Section title for the table container or an empty string if no section should be


generated.
sectionType subsubsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.76 candiSummary-goEnrich-goEnrich (GOEnrichment)


See GOEnrichment for the component description.


Input name Source Description
goAnnotations candiSummary-candiKorva.bio


Annotation 1.71
GO annotations for genes or proteins. GO terms are searched using a regular
expression, so the format is very flexible. Each row is considered as a distinct
gene or protein.


enrichmentTable enrichmentTable.in 1.146 Custom GO probability reference table that is used in enrichment computation.
If this is not given, a built-in table for a given organism is used (see the
parameter organism). Probability tables can be created with GOProbabilityTable
component. The table must have columns ”goid” (GO accession number with
GO: prefix), ”prob” (probability of observing the GO term in a random gene
product) and ”ontology” (one of CC, BP, MF).
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Parameter name Value Description
colorEnd #ff0000 When colorizing GO graphs, this is the color of a node with a minimally low


p-value. The threshold depends on the colorMinP parameter. All nodes with
p-value less than the threshold also get this color.


colorMiddle When colorizing GO graphs, this is a color between the two extreme colors. This
allows to create color slides between three colors. If the value is empty, a color
slide with two colors is used.


colorMinP 0 When colorizing GO graphs, all nodes with p-value below this get the color given
with color colorEnd. If the value is 0, the node with the smallest p-value gets the
color colorEnd, i.e. the color range is scaled using the p-values present in the
data.


colorStart #ffffff When colorizing GO graphs, this is the color of a node with p-value 1. Setting
this to empty disables node coloring.


filterFDR true If true, use FDR-corrected p-values for filtering (column: pvalueCorrected).
Otherwise, use raw p-values (colum: pvalue).


filterParents true if true, then a GO term is excluded from the result if a child of the term has
occurred higher in the list (with a lower p-value).


includeGraph
Attributes


false If true, frequency and p-value of each GO term is included in the graph.


maxEdgeWidth 10 Maximum edge line width in the graphs, in points. Edge widths are computed
based on the frequency of the target node so that nodes with a large number of
annotations have wide in-coming edges. Setting this to 1 gives the same width for
all edges.


maxPriori 1.00 Maximum value of the priori probability that can be accepted for a GO term
minFrequency 1 For output GO terms, minimum number of gene products that are annotated


with the given term. GO terms are filtered from the output if their associated
frequency is below this threshold.


organism 9606 NCBI taxonomy ID for the organism whose gene set is used for GO probabilities.
This is used if the input enrichmentTable is not given. Supported organisms:
Homo sapiens: 9606, Saccharomyces cerevisiae: 4932, Caenorhabditis elegans:
6239, Drosophila melanogaster: 7227, Mus musculus: 10090, Rattus norvegicus:
10116.


threshold 0.05 P-value threshold for filtering GO terms.
urlPattern http://amigo.geneontology.org/


cgi-bin/amigo/term-details.cgi?
term=%s


A printf-like pattern for creating a URL for a GO term. The pattern must
contain one %s string that is expanded with the GO term in question, e.g.
GO:0005575. If the value is empty, no hyperlinks are created in graphs.


1.77 candiSummary-goEnrich-goExpand (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiSummary-goEnrich-goEnrich


.goTerms 1.76
The mandatory input relation


Parameter name Value Description
delim , Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates true Allow duplicate values in list columns
expand true Action mode that is expand (true) or collapse (false)
listCols IDs A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.78 candiSummary-goEnrich-goGraphBP (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-goEnrich-goEnrich


.graphBP 1.76
Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.
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Parameter name Value Description
arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout spring2 Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 2 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Relationships between the


enriched \textit{biological
process} Gene Ontology terms
that were listed in Table˜\ref{
table:candiSummary-goEnrich-
enrichTable}. The darkness of the
red reflects the significance of the
enrichment and the thicknesses of
the edges are propotional to the
numbers of genes sharing the
following annotation.


Caption of the figure in the Latex report.


reportHeight 23 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
Continued on next page. . .
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Parameter name Value Description
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.79 candiSummary-goEnrich-goGraphCC (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-goEnrich-goEnrich


.graphCC 1.76
Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout hierarchical Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 2 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.
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Parameter name Value Description
nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz


documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Relationships between the


enriched \textit{cellular
component} Gene Ontology terms
that were listed in Table˜\ref{
table:candiSummary-goEnrich-
enrichTable}. The darkness of the
red reflects the significance of the
enrichment and the thicknesses of
the edges are propotional to the
numbers of genes sharing the
following annotation.


Caption of the figure in the Latex report.


reportHeight 11 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.80 candiSummary-goEnrich-goGraphMF (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-goEnrich-goEnrich


.graphMF 1.76
Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.
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Parameter name Value Description
edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation


for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout hierarchical Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 2 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Relationships between the


enriched \textit{molecular
function} Gene Ontology terms
that were listed in Table˜\ref{
table:candiSummary-goEnrich-
enrichTable}. The darkness of the
red reflects the significance of the
enrichment and the thicknesses of
the edges are propotional to the
numbers of genes sharing the
following annotation.


Caption of the figure in the Latex report.


reportHeight 11 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.
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1.81 candiSummary-goEnrich-goNames (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-goEnrich-go


Expand.relation 1.77
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiSummary-candiKorva.bio
Annotation 1.71


CSV table 2. The table is referred to as ’table2’ in the SQL query.


table3 candiSummary-statusCode
.transformed 1.139


CSV table 3. The table is referred to as ’table3’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT E.”GOID”, E.
”Proportion”, E.”Ontology”, E.
”Description”, GROUP
CONCAT( CASEWHEN(S.
”status” IS NULL, G.”.
GeneName”, ’\textcolor’||
CASEWHEN(S.”status” < 0,
’{blue’, CASEWHEN(S.”status”
> 0, CAST(’{green’ AS
LONGVARCHAR), ’[rgb]{0.6,0.6,
0.6}{’)) ||’}{’||G.”.GeneName”||’}
’) ORDER BY G.”.GeneName”
SEPARATOR ’,’) AS ”Genes”
FROM table1 AS E, table2 AS G
LEFT OUTER JOIN table3 AS S
ON (S.”.GeneId” = G.”.GeneId”)
WHERE (E.”IDs” = G.”.GeneId”)
GROUP BY E.”GOID”, E.
”Proportion”, E.”Ontology”, E.
”Description”, E.
”PValueCorrected” ORDER BY E.
”PValueCorrected”, E.
”Description”


SQL query. Either this parameter or the query input must be provided, but not
both.


1.82 candiSummary-goEnrich-refsGOEnrich (INPUT)


Hyperlinks for the pathway table


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/GOReport/
refsGOEnrich.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.83 candiSummary-goEnrich-report (LatexCombiner)


See LatexCombiner for the component description.


Input name Source Description
latex1 candiSummary-goEnrich-enrich


Table.report 1.75
LaTeX fragment 1.


latex2 candiSummary-goEnrich-goGraph
CC.figure 1.79


LaTeX fragment 2.


latex3 candiSummary-goEnrich-goGraph
MF.figure 1.80


LaTeX fragment 3.


latex4 candiSummary-goEnrich-goGraph
BP.figure 1.78


LaTeX fragment 4.


Parameter name Value Description
head Raw LaTeX content that will be written to the beginning of the output document
pagebreak true Determines if the result document should start with a page break.
sectionTitle If non-empty, a declaration of a new section with the given name is inserted to


the beginning of the combined document. This is a convenience feature to make
it easy to compile subsections into a section.


Continued on next page. . .
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Parameter name Value Description
sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No


section statement is written if sectionTitle is empty.
strictBorders true Enables the flushing of all document elements before each fragment
tail Raw LaTeX content that will be written to the end of the output document


1.84 candiSummary-goGenes (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-goStatExp


.relation 1.86
CSV table 1. The table is referred to as ’table1’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT ”IDs” AS ”ensg”,
”Description” FROM table1
ORDER BY ”Priori”


SQL query. Either this parameter or the query input must be provided, but not
both.


1.85 candiSummary-goStat (GOEnrichment)


See GOEnrichment for the component description.


Input name Source Description
goAnnotations candiSummary-candiKorva.bio


Annotation 1.71
GO annotations for genes or proteins. GO terms are searched using a regular
expression, so the format is very flexible. Each row is considered as a distinct
gene or protein.


enrichmentTable enrichmentTable.in 1.146 Custom GO probability reference table that is used in enrichment computation.
If this is not given, a built-in table for a given organism is used (see the
parameter organism). Probability tables can be created with GOProbabilityTable
component. The table must have columns ”goid” (GO accession number with
GO: prefix), ”prob” (probability of observing the GO term in a random gene
product) and ”ontology” (one of CC, BP, MF).


Parameter name Value Description
colorEnd #ff0000 When colorizing GO graphs, this is the color of a node with a minimally low


p-value. The threshold depends on the colorMinP parameter. All nodes with
p-value less than the threshold also get this color.


colorMiddle When colorizing GO graphs, this is a color between the two extreme colors. This
allows to create color slides between three colors. If the value is empty, a color
slide with two colors is used.


colorMinP 0.0001 When colorizing GO graphs, all nodes with p-value below this get the color given
with color colorEnd. If the value is 0, the node with the smallest p-value gets the
color colorEnd, i.e. the color range is scaled using the p-values present in the
data.


colorStart #ffffff When colorizing GO graphs, this is the color of a node with p-value 1. Setting
this to empty disables node coloring.


filterFDR false If true, use FDR-corrected p-values for filtering (column: pvalueCorrected).
Otherwise, use raw p-values (colum: pvalue).


filterParents true if true, then a GO term is excluded from the result if a child of the term has
occurred higher in the list (with a lower p-value).


includeGraph
Attributes


true If true, frequency and p-value of each GO term is included in the graph.


maxEdgeWidth 10 Maximum edge line width in the graphs, in points. Edge widths are computed
based on the frequency of the target node so that nodes with a large number of
annotations have wide in-coming edges. Setting this to 1 gives the same width for
all edges.


maxPriori 0.05 Maximum value of the priori probability that can be accepted for a GO term
minFrequency 1 For output GO terms, minimum number of gene products that are annotated


with the given term. GO terms are filtered from the output if their associated
frequency is below this threshold.


organism 9606 NCBI taxonomy ID for the organism whose gene set is used for GO probabilities.
This is used if the input enrichmentTable is not given. Supported organisms:
Homo sapiens: 9606, Saccharomyces cerevisiae: 4932, Caenorhabditis elegans:
6239, Drosophila melanogaster: 7227, Mus musculus: 10090, Rattus norvegicus:
10116.


threshold 1.0 P-value threshold for filtering GO terms.
Continued on next page. . .
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Parameter name Value Description
urlPattern http://amigo.geneontology.org/


cgi-bin/amigo/term-details.cgi?
term=%s


A printf-like pattern for creating a URL for a GO term. The pattern must
contain one %s string that is expanded with the GO term in question, e.g.
GO:0005575. If the value is empty, no hyperlinks are created in graphs.


1.86 candiSummary-goStatExp (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiSummary-goStat.go


Terms 1.85
The mandatory input relation


Parameter name Value Description
delim , Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates true Allow duplicate values in list columns
expand true Action mode that is expand (true) or collapse (false)
listCols IDs A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.87 candiSummary-linkFunctions (INPUT)


Regulatory functions associated to the link types


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
LinkTypeFunctions.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.88 candiSummary-linkStyles (INPUT)


Visualization configuration for the gene interactions


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
LinkTypeProperties.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.89 candiSummary-nodeCount (RowCount)


See RowCount for the component description.


Input name Source
relation candiSummary-pathwayProps.vertexAttributes 1.134


Parameter name Value Description
colProp Property name for the column count. Empty string refers to


componentName+’.cols’
limit1 1 Row limit between categories small and medium. Small is selected only if the row


count is less than this limit.
limit2 900 Row limit between categories medium and large. Negative values can be used to


use medium category for all values greater than limit1.
rowProp Property name for the row count. Empty string refers to componentName+’.rows’


1.90 candiSummary-nodeCount-large (crInvalidPathwaySize)


Error message for too many links between the nodes


49







Parameter name Value
messageDir tooMany


1.91 candiSummary-nodeCount-large-message (INPUT)


A constant LATEX fragment describing the problem with the pathway size.


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/tooMany


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.92 candiSummary-nodeCount-large-nosteps (INPUT)


An empty pathway graph


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/emptyPathway.
xml


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.93 candiSummary-nodeCount-large-nothing (INPUT)


An empty set of vertex attributes representing genes of the candidate pathways


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/noGenes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.94 candiSummary-nodeCount-medium (crPathwayProcessing)


Accept this graph for the analysis


Input name Source
moksiskaan moksiskaanInit.connection 1.148


Parameter name Value
addCaption Green and blue borders are referring to \textcolor{green}{up} and \textcolor{blue}{down} regulated genes,


respectively. Light grey is used to emphasize \textcolor[rgb]{0.6,0.6,0.6}{stably} expressed genes. Known
regulations are shown with bold borders whereas the predictions are kept thin.


expand down
goLimModel 0.01
layout spring2
maxGap 1
organism 9606
useCytoscape true
useStudies 20001,20002,20003,20004,20005,20006,20007,20008,20009,20500,20501,20502,22000,22001,22002,22003,22004,22020,


22021,22023,22024,22040,22041,22042,22043,22044,22060,22061,22062,22063,22064,20600,20601,20602,20603,20604,
20605,20606,20607,20608,20609,20610,20611,20612,20613,20614,20615,20616,20617,20618,20619,21000,21005,21008


1.95 candiSummary-nodeCount-medium-cpGraphAttributes (INPUT)


Some decorative attributes for the candidate pathway graph


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
CPGraphAttributes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.
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1.96 candiSummary-nodeCount-medium-cytoscape (Pathway2Cytoscape)


See Pathway2Cytoscape for the component description.


Input name Source Description
pathway candiSummary-nodeCount


-medium-pathwayAnnot
.graph 1.118


Moksiskaan pathway


groups candiSummary-nodeCount
-medium-nodeJoin.joins 1.117


Meta-node definitions


Parameter name Value Description
edgeCopy A comma separated list of edge attributes to be copied. You may use = sign to


rename attributes. For example: value1,value2=newName,value5.
linkAttr LinkTypeId Name of the edge attribute that is used to map links to their types
nameAttr label Name of the vertex attribute that is used label them
title Moksiskaan candidate pathway Name of the output network
tooltipAttr description Name of the vertex attribute that is used for tooltips. This name should match


the output name defined in vertexCopy.
vertexCopy BioentityId,EnsemblGeneId,GO,


description,isPredicted
A comma separated list of vertex attributes to be copied. You may use = sign to
rename attributes (see edgeCopy).


weightAttr LinkWeight Name of the edge attribute that is reserved for the link weights


1.97 candiSummary-nodeCount-medium-files (LatexAttachment)


See LatexAttachment for the component description.


Input name Source Description
file1 candiSummary-nodeCount


-medium-cytoscape.session 1.96
A file to be included into the document


Parameter name Value Description
caption1 You may use this \href{http://


www.cytoscape.org/}{Cytoscape}
session to browse the candidate
pathway graph interactively.


Description text for the first file


caption2 Description text for the second file
caption3 Description text for the third file
caption4 Description text for the fourth file
caption5 Description text for the fifth file
caption6 Description text for the sixth file
caption7 Description text for the seventh file
caption8 Description text for the eight file
caption9 Description text for the ninth file
sectionTitle If non-empty, a declaration of a new section with the given name is inserted


ahead of the attachments.
sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No


section statement is written if sectionTitle is empty.


1.98 candiSummary-nodeCount-medium-geneAnnot (KorvasieniAnnotator)


See KorvasieniAnnotator for the component description.


Input name Source Description
sourceKeys candiSummary-pathwayProps


.vertexAttributes 1.134
A list of source database keys.


connection ensembl.in 1.147 Database connection can be defined using this file. The definition of parameters:
database.url, database.user, database.password, database.timeout,
database.recycle, and database.driver can be found from the documentation of
Korvasieni.


Parameter name Value Description
echoColumns label,isHit A comma separated list of column names for the columns that will be copied to


the output. An asterisk (*) can be used to denote all columns except the
keyColumn.


goFilter A comma separated list of the Gene Ontology evidence codes that shall be
excluded. This parameter is only used for the ’GO’ annotations.


indicator true Enables an indicator column that tells (=1) if the source key was matching the
database or not (=0).


Continued on next page. . .
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Parameter name Value Description
inputDB .GeneId Type of input keys. This must be a database supported by Korvasieni. If the


parameter is omitted, the component tries to derive the database from the type
of geneID. If this is not possible, an error is returned. You may define three
columns in form of chromosome:start-end in case the inputDB is .DNARegion.
This format provides a comfortable compatibility with DNARegion datatype.
The end positions can be left out if they would be the same as the start positions
(=single nucleotides).


inputType Gene Ensembl object type for the input keys (Any, Gene, Transcript, Translation)
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn EnsemblGeneId Name of the key column withing sourceKeys file or an empty string for the first


column. See inputDB for further information about the DNA regions.
maxHits 100000 Maximum number of target identifiers for a single source identifier
rename label=name,.GeneDesc


=description
Comma separated list of column renaming rules (oldname=newname)


skipLevel source Skip result rows if the source identifier is unknown or target identifiers are not
available. Possible values are: never (no filtering), source (skip if the source ID is
unknown), target (skip if no target IDs are found), any (skip if any of the target
IDs is missing).


targetDB .DNARegion,.GeneDesc,GO Comma-separated list of annotation types. Possible values are all databases
supported by Korvasieni.


unique false This flag can be turned on in order to eliminate duplicate annotations.


1.99 candiSummary-nodeCount-medium-geneNames (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-pathwayProps


.vertexAttributes 1.134
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiSummary-nodeCount
-medium-genePathways.bio
Annotation 1.101


CSV table 2. The table is referred to as ’table2’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT P.”xref20” AS
”pathway”, G.”EnsemblGeneId”
AS ”ensg”, G.”label” AS ”gene”
FROM table1 G, table2 P
WHERE (G.”BioentityId” = P.
”sourceKey”) ORDER BY 3


SQL query. Either this parameter or the query input must be provided, but not
both.


1.100 candiSummary-nodeCount-medium-genePWLists (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiSummary-nodeCount


-medium-geneNames.table 1.99
The mandatory input relation


Parameter name Value Description
delim , Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates false Allow duplicate values in list columns
expand false Action mode that is expand (true) or collapse (false)
listCols ensg,gene A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.101 candiSummary-nodeCount-medium-genePathways (PiispanhiippaAnnotator)


See PiispanhiippaAnnotator for the component description.
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Input name Source Description
sourceKeys candiSummary-pathwayProps


.vertexAttributes 1.134
A list of source database keys. The component will produce a list of all values of
the given inputDB if this input has not been specified and the keys parameter is
empty.


connection moksiskaanInit-init
.connection 1.149


JDBC settings for Moksiskaan database


Parameter name Value Description
inputDB BioentityId Source key type
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn BioentityId Name of the key column withing sourceKeys file or an empty string for the first


column
keys A comma separated list of source keys that will be used in addition to the


sourceKeys input entries
linkTypes 550 A comma separated list of identifiers of link types of interest. You may use a


hyphen to define ranges like: 200-210,300-310,440.
orderBy A comma separated list of ordering targetDB column indices. Negative indices


can be used for the descending order. For example ’1,-2’ sorts predominantly by
the first target column and secondly by the second target column in descending
order.


organism 9606 Organism of interest defined by NCBI Taxonomy identifier
reverse true Use reverse links from bioentity targets to their sources
targetDB 20 Comma separated list of target key types of interest


1.102 candiSummary-nodeCount-medium-getStudies (PiispanhiippaAnnotator)


See PiispanhiippaAnnotator for the component description.


Input name Source Description
sourceKeys candiSummary-nodeCount


-medium-intermedData.table 1.114
A list of source database keys. The component will produce a list of all values of
the given inputDB if this input has not been specified and the keys parameter is
empty.


connection moksiskaanInit-init
.connection 1.149


JDBC settings for Moksiskaan database


Parameter name Value Description
inputDB 10 Source key type
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn Name of the key column withing sourceKeys file or an empty string for the first


column
keys A comma separated list of source keys that will be used in addition to the


sourceKeys input entries
linkTypes A comma separated list of identifiers of link types of interest. You may use a


hyphen to define ranges like: 200-210,300-310,440.
orderBy A comma separated list of ordering targetDB column indices. Negative indices


can be used for the descending order. For example ’1,-2’ sorts predominantly by
the first target column and secondly by the second target column in descending
order.


organism 9606 Organism of interest defined by NCBI Taxonomy identifier
reverse false Use reverse links from bioentity targets to their sources
targetDB HitStudyId,HitStudyName,


HitEvidence
Comma separated list of target key types of interest


1.103 candiSummary-nodeCount-medium-goEnrich (GOReport)


Accept this graph for the analysis


Parameter name Value Description
geneId EnsemblGeneId Name of the input column that contains the gene identifiers in the genes input
geneName name Name of the input column that contains the gene names
geneStatusId .GeneId Name of the input column that contains the gene identifiers in the status input.


Empty string can be used if the column name is equal to that in the genes input.
organism 9606 Organism of interest defined by NCBI Taxonomy identifier. Default is Homo


sapiens.
sectionType subsubsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
threshold 0.01 Upper threshold to filter GO terms based on their FDR corrected p-values
title GO enrichment of the candidate


pathway
Title of the result section
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1.104 candiSummary-nodeCount-medium-goEnrich-enrichTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiSummary-nodeCount


-medium-goEnrich-goNames
.table 1.110


Table content


refs candiSummary-nodeCount
-medium-goEnrich-refsGOEnrich
.in 1.111


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment
caption Enriched Gene Ontology terms˜\


cite{Ashburner2000} (FDR
corrected $p\le0.01$). Ratio is the
proportion of the annotated genes
among the whole gene set. List is
sorted based on the FDR corrected
p-values. Green and blue borders
are referring to \textcolor{green}
{up} and \textcolor{blue}{down}
regulated genes, respectively.


Caption text for the table.


colFormat p{1.0cm}@{}cp{4.5cm}p{11.5cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns Proportion,Ontology,Description,
Genes


Comma separated list of column selections for the output. The empty default will
use all columns.


countRows false Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols Genes Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat Proportion=#0.000,Genes=RAW


LATEX
A comma separated list of decimal formats for the columns. Each entry consists
of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Proportion=Ratio,Ontology=


Type
Comma separated list of column renaming rules (oldname=newname). New
names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section GO enrichment of the candidate


pathway
Section title for the table container or an empty string if no section should be
generated.


sectionType subsubsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No
section statement is written if section title is empty.


skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.105 candiSummary-nodeCount-medium-goEnrich-goEnrich (GOEnrichment)


See GOEnrichment for the component description.


Input name Source Description
goAnnotations candiSummary-nodeCount


-medium-geneAnnot.bio
Annotation 1.98


GO annotations for genes or proteins. GO terms are searched using a regular
expression, so the format is very flexible. Each row is considered as a distinct
gene or protein.


enrichmentTable enrichmentTable.in 1.146 Custom GO probability reference table that is used in enrichment computation.
If this is not given, a built-in table for a given organism is used (see the
parameter organism). Probability tables can be created with GOProbabilityTable
component. The table must have columns ”goid” (GO accession number with
GO: prefix), ”prob” (probability of observing the GO term in a random gene
product) and ”ontology” (one of CC, BP, MF).


Parameter name Value Description
colorEnd #ff0000 When colorizing GO graphs, this is the color of a node with a minimally low


p-value. The threshold depends on the colorMinP parameter. All nodes with
p-value less than the threshold also get this color.


Continued on next page. . .
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Parameter name Value Description
colorMiddle When colorizing GO graphs, this is a color between the two extreme colors. This


allows to create color slides between three colors. If the value is empty, a color
slide with two colors is used.


colorMinP 0 When colorizing GO graphs, all nodes with p-value below this get the color given
with color colorEnd. If the value is 0, the node with the smallest p-value gets the
color colorEnd, i.e. the color range is scaled using the p-values present in the
data.


colorStart #ffffff When colorizing GO graphs, this is the color of a node with p-value 1. Setting
this to empty disables node coloring.


filterFDR true If true, use FDR-corrected p-values for filtering (column: pvalueCorrected).
Otherwise, use raw p-values (colum: pvalue).


filterParents true if true, then a GO term is excluded from the result if a child of the term has
occurred higher in the list (with a lower p-value).


includeGraph
Attributes


false If true, frequency and p-value of each GO term is included in the graph.


maxEdgeWidth 10 Maximum edge line width in the graphs, in points. Edge widths are computed
based on the frequency of the target node so that nodes with a large number of
annotations have wide in-coming edges. Setting this to 1 gives the same width for
all edges.


maxPriori 1.00 Maximum value of the priori probability that can be accepted for a GO term
minFrequency 1 For output GO terms, minimum number of gene products that are annotated


with the given term. GO terms are filtered from the output if their associated
frequency is below this threshold.


organism 9606 NCBI taxonomy ID for the organism whose gene set is used for GO probabilities.
This is used if the input enrichmentTable is not given. Supported organisms:
Homo sapiens: 9606, Saccharomyces cerevisiae: 4932, Caenorhabditis elegans:
6239, Drosophila melanogaster: 7227, Mus musculus: 10090, Rattus norvegicus:
10116.


threshold 0.01 P-value threshold for filtering GO terms.
urlPattern http://amigo.geneontology.org/


cgi-bin/amigo/term-details.cgi?
term=%s


A printf-like pattern for creating a URL for a GO term. The pattern must
contain one %s string that is expanded with the GO term in question, e.g.
GO:0005575. If the value is empty, no hyperlinks are created in graphs.


1.106 candiSummary-nodeCount-medium-goEnrich-goExpand (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation candiSummary-nodeCount


-medium-goEnrich-goEnrich.go
Terms 1.105


The mandatory input relation


Parameter name Value Description
delim , Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates true Allow duplicate values in list columns
expand true Action mode that is expand (true) or collapse (false)
listCols IDs A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.107 candiSummary-nodeCount-medium-goEnrich-goGraphBP (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-nodeCount


-medium-goEnrich-goEnrich.graph
BP 1.105


Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


Continued on next page. . .
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Parameter name Value Description
arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout spring2 Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 2 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Relationships between the


enriched \textit{biological
process} Gene Ontology terms
that were listed in Table˜\ref{
table:candiSummary-nodeCount-
medium-goEnrich-enrichTable}.
The darkness of the red reflects
the significance of the enrichment
and the thicknesses of the edges
are propotional to the numbers of
genes sharing the following
annotation.


Caption of the figure in the Latex report.


reportHeight 23 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
Continued on next page. . .
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Parameter name Value Description
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.108 candiSummary-nodeCount-medium-goEnrich-goGraphCC (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-nodeCount


-medium-goEnrich-goEnrich.graph
CC 1.105


Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout hierarchical Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 2 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


Continued on next page. . .
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Parameter name Value Description
nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz


documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Relationships between the


enriched \textit{cellular
component} Gene Ontology terms
that were listed in Table˜\ref{
table:candiSummary-nodeCount-
medium-goEnrich-enrichTable}.
The darkness of the red reflects
the significance of the enrichment
and the thicknesses of the edges
are propotional to the numbers of
genes sharing the following
annotation.


Caption of the figure in the Latex report.


reportHeight 11 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.109 candiSummary-nodeCount-medium-goEnrich-goGraphMF (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-nodeCount


-medium-goEnrich-goEnrich.graph
MF 1.105


Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


Continued on next page. . .


58







Parameter name Value Description
edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.


The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout hierarchical Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 2 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Relationships between the


enriched \textit{molecular
function} Gene Ontology terms
that were listed in Table˜\ref{
table:candiSummary-nodeCount-
medium-goEnrich-enrichTable}.
The darkness of the red reflects
the significance of the enrichment
and the thicknesses of the edges
are propotional to the numbers of
genes sharing the following
annotation.


Caption of the figure in the Latex report.


reportHeight 11 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


Continued on next page. . .
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Parameter name Value Description
width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also


be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.110 candiSummary-nodeCount-medium-goEnrich-goNames (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-nodeCount


-medium-goEnrich-goExpand
.relation 1.106


CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiSummary-nodeCount
-medium-geneAnnot.bio
Annotation 1.98


CSV table 2. The table is referred to as ’table2’ in the SQL query.


table3 candiSummary-statusCode
.transformed 1.139


CSV table 3. The table is referred to as ’table3’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT E.”GOID”, E.
”Proportion”, E.”Ontology”, E.
”Description”, GROUP
CONCAT( CASEWHEN(S.
”status” IS NULL, G.”name”, ’\
textcolor’|| CASEWHEN(S.
”status” < 0, ’{blue’,
CASEWHEN(S.”status” > 0,
CAST(’{green’ AS
LONGVARCHAR), ’[rgb]{0.6,0.6,
0.6}{’)) ||’}{’||G.”name”||’}’)
ORDER BY G.”name”
SEPARATOR ’,’) AS ”Genes”
FROM table1 AS E, table2 AS G
LEFT OUTER JOIN table3 AS S
ON (S.”.GeneId” = G.
”EnsemblGeneId”) WHERE
(E.”IDs” = G.”EnsemblGeneId”)
GROUP BY E.”GOID”, E.
”Proportion”, E.”Ontology”, E.
”Description”, E.
”PValueCorrected” ORDER BY E.
”PValueCorrected”, E.
”Description”


SQL query. Either this parameter or the query input must be provided, but not
both.


1.111 candiSummary-nodeCount-medium-goEnrich-refsGOEnrich (INPUT)


Hyperlinks for the pathway table


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/GOReport/
refsGOEnrich.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.112 candiSummary-nodeCount-medium-goEnrich-report (LatexCombiner)


See LatexCombiner for the component description.


Input name Source Description
latex1 candiSummary-nodeCount


-medium-goEnrich-enrichTable
.report 1.104


LaTeX fragment 1.


latex2 candiSummary-nodeCount
-medium-goEnrich-goGraphCC
.figure 1.108


LaTeX fragment 2.


Continued on next page. . .
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Input name Source Description
latex3 candiSummary-nodeCount


-medium-goEnrich-goGraphMF
.figure 1.109


LaTeX fragment 3.


latex4 candiSummary-nodeCount
-medium-goEnrich-goGraphBP
.figure 1.107


LaTeX fragment 4.


Parameter name Value Description
head Raw LaTeX content that will be written to the beginning of the output document
pagebreak true Determines if the result document should start with a page break.
sectionTitle If non-empty, a declaration of a new section with the given name is inserted to


the beginning of the combined document. This is a convenience feature to make
it easy to compile subsections into a section.


sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No
section statement is written if sectionTitle is empty.


strictBorders true Enables the flushing of all document elements before each fragment
tail Raw LaTeX content that will be written to the end of the output document


1.113 candiSummary-nodeCount-medium-groupTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiSummary-nodeCount


-medium-nodeJoin.joins 1.117
Table content


Parameter name Value Description
attach false Include the original data as an attachment
caption This table describes the actual


genes of each set of combined
nodes in Figure˜\ref{fig:
candiSummary-nodeCount-
medium-pathwayLegend}.


Caption text for the table.


colFormat p{1cm}p{15cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns ID,Members Comma separated list of column selections for the output. The empty default will
use all columns.


countRows false Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols Members Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Comma separated list of column renaming rules (oldname=newname). New


names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty false This flag can be used to replace empty tables with a simple LaTeX comment.


1.114 candiSummary-nodeCount-medium-intermedData (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-nodeCount


-medium-geneAnnot.bio
Annotation 1.98


CSV table 1. The table is referred to as ’table1’ in the SQL query.
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Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT ”EnsemblGeneId” AS
”.GeneId”, ”name”, ”description”|
|’ locus=’||”.DNARegion” AS
”description” FROM table1
WHERE (NOT ”isHit”) ORDER
BY ”name”


SQL query. Either this parameter or the query input must be provided, but not
both.


1.115 candiSummary-nodeCount-medium-intermedStudy (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-nodeCount


-medium-intermedData.table 1.114
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiSummary-nodeCount
-medium-getStudies.bio
Annotation 1.102


CSV table 2. The table is referred to as ’table2’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT G.*, S.”studies” FROM
table1 AS G LEFT OUTER JOIN
( SELECT ”sourceKey”, GROUP
CONCAT(CASEWHEN(
”HitEvidence”=’t’,CAST(” AS
VARCHAR(1)),’-’)||
”HitStudyName” ORDER BY
”HitStudyName” SEPARATOR
’,’) AS ”studies” FROM table2
WHERE (CAST(”HitStudyId”
AS INTEGER) IN (20001,20002,
20003,20004,20005,20006,20007,
20008,20009,20500,20501,20502,
22000,22001,22002,22003,22004,
22020,22021,22023,22024,22040,
22041,22042,22043,22044,22060,
22061,22062,22063,22064,20600,
20601,20602,20603,20604,20605,
20606,20607,20608,20609,20610,
20611,20612,20613,20614,20615,
20616,20617,20618,20619,21000,
21005,21008)) GROUP BY
”sourceKey” ) AS S ON (S.
”sourceKey” = G.”.GeneId”)
ORDER BY 2


SQL query. Either this parameter or the query input must be provided, but not
both.


1.116 candiSummary-nodeCount-medium-intermedTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiSummary-nodeCount


-medium-intermedStudy
.table 1.115


Table content


refs candiSummary-refAnnotTable
.in 1.137


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment


Continued on next page. . .
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Parameter name Value Description
caption Descriptions of the intermediated


genes between the candidate genes.
Studies that have reported results
about the candidate genes are
listed so that those with negative
evidence have been prefixed with a
hyphen.


Caption text for the table.


colFormat p{1.2cm}p{13cm}p{4cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns name,description,studies Comma separated list of column selections for the output. The empty default will
use all columns.


countRows true Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols studies Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Comma separated list of column renaming rules (oldname=newname). New


names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.117 candiSummary-nodeCount-medium-nodeJoin (VertexJoin)


See VertexJoin for the component description.


Input name Source Description
graph candiSummary-nodeCount


-medium-pathwayAnnot
.graph 1.118


Original graph that shall be simplified


Parameter name Value Description
equalEAttr arrowhead,color A comma separated list of edge attributes that has to be identical
equalVAttr color,fillcolor,shape A comma separated list of vertex attributes that has to be identical
idPrefix group Prefix for the identifiers of the vertex complexes provided in joins output. These


prefixes are followed by a consecutive number.
nameAsID true Replace the names of the vertex complexes with the corresponding group


identifiers
nameAttr label Name of the vertex label attribute
nameDelim ,\n Separator that is used to concatenate names of the vertex complex members


1.118 candiSummary-nodeCount-medium-pathwayAnnot (GraphAnnotator)


See GraphAnnotator for the component description.


Input name Source Description
graph candiSummary-pathway


.graph 1.133
Input graph


graphAttributes candiSummary-nodeCount
-medium-cpGraphAttributes
.in 1.95


Graph attributes that are to be inserted into the graph. The first column
contains the name of the attribute and the second column the value. If an
attribute is already present in the graph, it is replaced.


vertexAttributes candiSummary-nodeCount
-medium-pathwayDegree
.table 1.119


Vertex attributes that are to be inserted into the graph. The first column
contains the vertex ID and other columns contain the attributes so that the
column name determines the name of the attribute. If an attribute is already
present in the graph, it is replaced.
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Parameter name Value Description
idAttrib id Name of the vertex attribute that is used to map them to their annotations


1.119 candiSummary-nodeCount-medium-pathwayDegree (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-nodeCount


-medium-pathwayMetrics.vertex
Metrics 1.122


CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiSummary-pathwayProps
.vertexAttributes 1.134


CSV table 2. The table is referred to as ’table2’ in the SQL query.


table3 candiSummary-nodeCount
-medium-geneAnnot.bio
Annotation 1.98


CSV table 3. The table is referred to as ’table3’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT M.”Vertex”,
CASEWHEN(G.”isHit”=’true’, ’0.
0,’||(M.”OutDegree”/(0.0+M
.”InDegree”+M.”OutDegree”))||’,
1.0’, G.”fillcolor”) AS ”fillcolor”, (
M.”OutDegree”/(0.0+M
.”InDegree”+M.”OutDegree”)) AS
”targetness”, A.”description”,
A.”GO” FROM table1 M, table2
G, table3 A WHERE (G.
”originalID” = M.”Vertex”) AND
(G.”EnsemblGeneId” = A.
”EnsemblGeneId”)


SQL query. Either this parameter or the query input must be provided, but not
both.


1.120 candiSummary-nodeCount-medium-pathwayDist (IDDistribution)


See IDDistribution for the component description.


Input name Source Description
table1 candiSummary-pathwayProps


.edgeAttributes 1.134
The mandatory input relation


Parameter name Value Description
acceptMissing true Files with missing columnIn are accepted as empty if this is true.
columnIn Keggonen A comma separated list of column names for the IDs of interest in each file.


Empty values refer to the first column of the file.
columnOut pathway Name of the identifier column of the output list. Empty input refers to the name


of the input column.
isList true True if the seleted column contains a comma separated list of values to be


splitted.
quotation false Indicator that can be used to disable quotation of the output values.
regexp1 Regular expression for the row filtering in table1. A row is included in the result


if this parameter is empty or if values in the given columns match given regular
expressions. The parameter has the format
COLNAME1=EXPRESSION,COLNAME2=EXPRESSION2 where COLNAMEs
are column names in ”csv” and EXPRESSIONs are regular expressions using
Java syntax. For example, ”col=a|b” includes rows where the column col has a
value of ”a” or ”b”.


regexp2 Regular expression for the row filtering in table2.
regexp3 Regular expression for the row filtering in table3.
regexp4 Regular expression for the row filtering in table4.
regexp5 Regular expression for the row filtering in table5.
regexp6 Regular expression for the row filtering in table6.
regexp7 Regular expression for the row filtering in table7.
regexp8 Regular expression for the row filtering in table8.
regexp9 Regular expression for the row filtering in table9.
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1.121 candiSummary-nodeCount-medium-pathwayLegend (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-prePathway


.legend 1.136
Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


layout hierarchical Determines how the visualization is layed out. Valid choices are ”hierarchical”
(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 0 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
Continued on next page. . .
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Parameter name Value Description
reportCaption Known relationships between the


candidate genes. Candidate genes
are shown in red if they have only
output connections. The ratio of
input and output connections
determines how light they are.
Completely white genes have only
input connections. The network of
candidate genes is expanded by
fetching genes 1 step(s) down
stream. The down stream genes
are shown on gray. Nodes that
share all their connections and
properties are combined in order
to reduce the complexity of the
graph. The joint nodes are labeled
as $group\#$ and the
participating entities are described
in Table˜\ref{table:
candiSummary-nodeCount-
medium-groupTable}. Green and
blue borders are referring to \
textcolor{green}{up} and \
textcolor{blue}{down} regulated
genes, respectively. Light grey is
used to emphasize \textcolor[rgb]{
0.6,0.6,0.6}{stably} expressed
genes. Known regulations are
shown with bold borders whereas
the predictions are kept thin.


Caption of the figure in the Latex report.


reportHeight 4 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute label,id Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.122 candiSummary-nodeCount-medium-pathwayMetrics (GraphMetrics)


See GraphMetrics for the component description.


Input name Source Description
graph candiSummary-pathway


.graph 1.133
Graph of interest


Parameter name Value Description
nameAttribute If given, the Vertex column in vertexMetrics contains values taken from this


vertex attribute. If empty, the ID of vertices are used.
normalize true If true, normalize centrality measures (degree, closeness and betweenness) to


range 0 to 1. If false, report raw centrality measures. Note that for
DegreeCentrality, the raw value is the degree of the node. Eigenvector centrality
is always in the range 0 to 1.
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1.123 candiSummary-nodeCount-medium-pathwayNames (PiispanhiippaAnnotator)


See PiispanhiippaAnnotator for the component description.


Input name Source Description
sourceKeys candiSummary-nodeCount


-medium-pathwayDist.ids 1.120
A list of source database keys. The component will produce a list of all values of
the given inputDB if this input has not been specified and the keys parameter is
empty.


connection moksiskaanInit-init
.connection 1.149


JDBC settings for Moksiskaan database


Parameter name Value Description
inputDB 20 Source key type
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn Name of the key column withing sourceKeys file or an empty string for the first


column
keys A comma separated list of source keys that will be used in addition to the


sourceKeys input entries
linkTypes A comma separated list of identifiers of link types of interest. You may use a


hyphen to define ranges like: 200-210,300-310,440.
orderBy A comma separated list of ordering targetDB column indices. Negative indices


can be used for the descending order. For example ’1,-2’ sorts predominantly by
the first target column and secondly by the second target column in descending
order.


organism 9606 Organism of interest defined by NCBI Taxonomy identifier
reverse false Use reverse links from bioentity targets to their sources
targetDB BioentityName Comma separated list of target key types of interest


1.124 candiSummary-nodeCount-medium-pathwayPlot (GraphVisualizer)


See GraphVisualizer for the component description.


Input name Source Description
graph candiSummary-nodeCount


-medium-nodeJoin.graph 1.117
Input graph


Parameter name Value Description
arrowhead Type of arrow heads (the target end of the arrow). See Graphviz documentation


for the format. If empty, the default type is used. Or, if the edge attribute
”arrowhead” is defined in the GraphML file, each edge gets its type from this
attribute.


arrowtail Type of arrow tails (the source end of the arrow). See Graphviz documentation
for the format. If empty, the default type is used. Or, if the edge attribute
”arrowtail” is defined in the GraphML file, each edge gets its type from this
attribute.


bgcolor Background color for the canvas. See Graphviz documentation for the format. If
empty, the default color is used.


circo circo Graphviz/circo execution command. Only used if the layout parameter specifies
this program.


dot dot Graphviz/dot execution command. Only used if the layout parameter specifies
this program.


edgeTitle label Name of the edge attribute that is used as the title of the edge in the visualization.
The attribute may contain multiple values that are separated by commas. Each
attribute is tried in the order given and the first that is defined is used.


edgecolor Color for drawing edges and arrows, but not text. See Graphviz documentation
for the format. If empty, the default color (black) is used. Or, if the edge
attribute ”color” is defined in the GraphML file, each edge gets its color from this
attribute.


fdp fdp Graphviz/fdp execution command. Only used if the layout parameter specifies
this program.


fillcolor Color for filling the background of nodes. See Graphviz documentation for the
format. If empty, no filling is done. Or, if the node attribute ”fillcolor” is defined
in the GraphML file, each node gets its color from this attribute.


fontcolor Color for text. See Graphviz documentation for the format. If empty, the default
color (black) is used. Or, if the node/edge attribute ”fontcolor” is defined in the
GraphML file, each node/edge gets its color from this attribute.


fontsize 0 Font size of text, in points. A typical value is 14. If zero, the default size is used.
Or, if the node/edge attribute ”fontsize” is defined in the GraphML file, each
node/edge gets its font size from this attribute.


height 0 Minimum height of nodes in INCHES. Depending on layout type, this might also
be the final height. If zero, the default height is used. Or, if the node attribute
”height” is defined in the GraphML file, each node gets its height from this
attribute.


Continued on next page. . .
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Parameter name Value Description
layout spring2 Determines how the visualization is layed out. Valid choices are ”hierarchical”


(layout done using dot), ”spring” (neato: Kamada-Kawai algorithm), ”spring2”
(fdp: Fruchterman-Reingold algorithm), ”radial” (twopi) and ”circular” (circo) .


margin Margin around the label of nodes. If given, this is a pair x,y of margin space in
inches. If the value is empty, the default margin is used; in Graphviz 2.18 it is
”0.11,0.055”. Or, if the node attribute ”margin” is defined in the GraphML file,
each node gets its margin from this attribute.


minSize 0 Minimum number of vertices to render the graph. The whole image will be
skipped if there are too few vertices available.


neato neato Graphviz/neato execution command. Only used if the layout parameter specifies
this program.


nodecolor Color for drawing the boundaries of nodes, but not text. See Graphviz
documentation for the format. If empty, the default color (black) is used. Or, if
the node attribute ”color” is defined in the GraphML file, each node gets its color
from this attribute.


overlap Determines how overlapping nodes are handled. This corresponds to the ”overlap”
graph attribute in Graphviz. If the value is ”true”, overlapping nodes are allowed.
The values ”false”, ”scale”, ”ortho”, ”compress” and ”vpsc” remove overlaps
using different methods. See Graphviz documentation for details. If the value is
empty, default handling is done.


ps2pdf ps2pdf PS2PDF execution command.
rankdir For hierarchical layouts, the layout direction. One of TB (top-to-bottom, default),


BT, LR (left-to-right), RL.
reportCaption Caption of the figure in the Latex report.
reportHeight 23 Height of the figure in the Latex report in cm.
reportWidth 18 Width of the figure in the Latex report in cm.
shape Shape of the nodes. Some legal values include box, polygon, ellipse, circle, point,


triangle, plaintext, diamond, none, note, box3d, component; for the rest, see
Graphviz documentation. If the value is empty, the default shape (ellipse) is used.
Or, if the node attribute ”shape” is defined in the GraphML file, each node gets
its shape from this attribute.


simplify false If true, simplify the graph by removing self-loop edges and multiple edges
between two vertices.


size 8,8 Maximum width and height of the image, in INCHES.
splines true Determines if edges are drawn as straight lines or curves (splines). This


corresponds to the ”splines” graph attribute in Graphviz. If ”true”, splines are
enabled. If ”false”, straight lines are used. If the value is empty, default settings
are used.


titleAttribute GeneName Name of the vertex attribute that is used as the title of the vertex in the
visualization. The attribute may contain multiple values that are separated by
commas. Each attribute is tried in the order given and the first that is defined is
used. For example, if the value is ”label,id”, then label is used if it is defined, and
id is used otherwise. The id attribute is always present.


twopi twopi Graphviz/twopi execution command. Only used if the layout parameter specifies
this program.


width 0 Minimum width of nodes in INCHES. Depending on layout type, this might also
be the final width. If zero, the default width is used. Or, if the node attribute
”width” is defined in the GraphML file, each node gets its width from this
attribute.


1.125 candiSummary-nodeCount-medium-pathwayTable (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata candiSummary-nodeCount


-medium-pathwayTableSelect
.table 1.126


Table content


refs candiSummary-nodeCount
-medium-refPathwayTable.in 1.127


Reference rules for the hyperlinks


Parameter name Value Description
attach false Include the original data as an attachment
caption List of KEGG˜\cite{


Kanehisa2009} pathways
supporting the relationships
between the genes shown in
Figure˜\ref{fig:candiSummary-
nodeCount-medium-
pathwayLegend}. Number of edges
taken from each pathway is shown
on edges column.


Caption text for the table.


colFormat p{6cm}rp{11cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


Continued on next page. . .
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Parameter name Value Description
columns name,edges,genes Comma separated list of column selections for the output. The empty default will


use all columns.
countRows false Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols ensembl,genes Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
rename Comma separated list of column renaming rules (oldname=newname). New


names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty true This flag can be used to replace empty tables with a simple LaTeX comment.


1.126 candiSummary-nodeCount-medium-pathwayTableSelect (TableQuery)


See TableQuery for the component description.


Input name Source Description
table1 candiSummary-nodeCount


-medium-pathwayDist.ids 1.120
CSV table 1. The table is referred to as ’table1’ in the SQL query.


table2 candiSummary-nodeCount
-medium-pathwayNames.bio
Annotation 1.123


CSV table 2. The table is referred to as ’table2’ in the SQL query.


table3 candiSummary-nodeCount
-medium-genePWLists
.relation 1.100


CSV table 3. The table is referred to as ’table3’ in the SQL query.


Parameter name Value Description
numIndices Comma-separated list of index counts for input tables. All indices are


single-column indices, running from column 1 to N, where N is retrieved from this
parameter. If empty, the default number (1) is used. For example, ”,2,,2” sets
two indices for table2 and table4 and one index for the rest.


query SELECT D.”pathway” AS ”ID”,
N.”BioentityName” AS ”name”,
D.”freq” AS ”edges”, G.”ensg” AS
”ensembl”, G.”gene” AS ”genes”
FROM table1 D, table2 N, table3
G WHERE (D.”pathway” = N.
”sourceKey”) AND (D.”pathway”
= G.”pathway”) ORDER BY 3
DESC


SQL query. Either this parameter or the query input must be provided, but not
both.


1.127 candiSummary-nodeCount-medium-refPathwayTable (INPUT)


Hyperlinks for the pathway table


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/
refsPathwayTable.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.128 candiSummary-nodeCount-medium-report (LatexCombiner)


See LatexCombiner for the component description.
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Input name Source Description
latex1 candiSummary-nodeCount


-medium-pathwayPlot.figure 1.124
LaTeX fragment 1.


latex2 candiSummary-nodeCount
-medium-pathwayLegend
.figure 1.121


LaTeX fragment 2.


latex3 candiSummary-nodeCount
-medium-files.report 1.97


LaTeX fragment 3.


latex4 candiSummary-nodeCount
-medium-groupTable.report 1.113


LaTeX fragment 4.


latex6 candiSummary-nodeCount
-medium-intermedTable
.report 1.116


LaTeX fragment 6.


latex7 candiSummary-nodeCount
-medium-pathwayTable
.report 1.125


LaTeX fragment 7.


latex8 candiSummary-nodeCount
-medium-goEnrich-report
.document 1.112


LaTeX fragment 8.


Parameter name Value Description
head Raw LaTeX content that will be written to the beginning of the output document
pagebreak false Determines if the result document should start with a page break.
sectionTitle Moksiskaan candidate pathway If non-empty, a declaration of a new section with the given name is inserted to


the beginning of the combined document. This is a convenience feature to make
it easy to compile subsections into a section.


sectionType subsection Type of LaTeX section: usually one of section, subsection or subsubsection. No
section statement is written if sectionTitle is empty.


strictBorders true Enables the flushing of all document elements before each fragment
tail \clearpage{} Raw LaTeX content that will be written to the end of the output document


1.129 candiSummary-nodeCount-small (crInvalidPathwaySize)


Error message for too few links between the nodes


Parameter name Value
messageDir tooFew


1.130 candiSummary-nodeCount-small-message (INPUT)


A constant LATEX fragment describing the problem with the pathway size.


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/tooFew


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.131 candiSummary-nodeCount-small-nosteps (INPUT)


An empty pathway graph


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/emptyPathway.
xml


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.132 candiSummary-nodeCount-small-nothing (INPUT)


An empty set of vertex attributes representing genes of the candidate pathways


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/noGenes.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


70







1.133 candiSummary-pathway (ExpressionGraph)


See ExpressionGraph for the component description.


Input name Source Description
graph candiSummary-prePathway


.graph 1.136
Original graph topology


status status.relation 1.151 Status information for the genes.
linkTypes candiSummary-linkFunctions


.in 1.87
Table of edge attribute values and ’effect’ column that determines if a link with
the particular attribute value is associated with the inhibition (-1) or the
promotion (1) of the target gene. Status propagation is disabled when this input
is not provided.


Parameter name Value Description
exprAttr penwidth,color A comma separated list of names of the vertex attributes that will be used to


store expression information. You must include exactly one value for each
attribute in exprUp, exprDown, and exprStable.


exprDown 4.0,#0000FF A comma separated list of vertex attribute values for the inhibited genes
exprPredF false,1.0 A comma separated list of values of predAttr attributes for the genes without


predicted expressions
exprPredT true,2.0 A comma separated list of values of predAttr attributes for the genes with


predicted expressions
exprStable 4.0,#999999 A comma separated list of vertex attribute values for the stably expressed genes
exprUp 4.0,#00FF00 A comma separated list of vertex attribute values for the promoted genes
idAttr EnsemblGeneId Name of the vertex attribute that is used to map genes to their status
keepIf shape=diamond A comma separated list of vertex attribute names and values for those vertices


that shall be kept even if status filter would vanish them
linkAttr LinkTypeId Name of the edge attribute that is used to map links to their types
predAttr isPredicted,penwidth A comma separated list of names of the vertex attributes that are used to


indicate predicted expressions
statusFilter A comma separated list of gene statuses (NA,-1,0,1) of the genes that shall be


excluded from the output


1.134 candiSummary-pathwayProps (GraphAnnotator)


See GraphAnnotator for the component description.


Input name Source Description
graph candiSummary-pathway


.graph 1.133
Input graph


Parameter name Value Description
idAttrib id Name of the vertex attribute that is used to map them to their annotations


1.135 candiSummary-pathwayReport (ExclusiveCombiner)


See ExclusiveCombiner for the component description.


Input name Source Description
item1A candiSummary-nodeCount-small


-message.in 1.130
Item A for the input set 1


item1B candiSummary-nodeCount-small
-nothing.in 1.132


Item B for the input set 1


item1C candiSummary-nodeCount-small
-nosteps.in 1.131


Item C for the input set 1


item2A candiSummary-nodeCount
-medium-report.document 1.128


Item A for the input set 2


item2B candiSummary-nodeCount
-medium-pathwayAnnot.vertex
Attributes 1.118


Item B for the input set 2


item2C candiSummary-nodeCount
-medium-pathwayAnnot
.graph 1.118


Item C for the input set 2


item3A candiSummary-nodeCount-large
-message.in 1.91


Item A for the input set 3


item3B candiSummary-nodeCount-large
-nothing.in 1.93


Item B for the input set 3


item3C candiSummary-nodeCount-large
-nosteps.in 1.92


Item C for the input set 3
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Parameter name Value Description
exclude Files and directories matching this regular expression are not copied. Matching is


done for the base name of the filename that is the last component.
prefer 2 Number of the input set that is used if there is content in various input sets. An


error occurs if multiple sets are available and this parameter is negative.


1.136 candiSummary-prePathway (CandidatePathway)


See CandidatePathway for the component description.


Input name Source Description
hits candiList.ids 1.66 Table of findings and possible scores
linkStyles candiSummary-linkStyles.in 1.88 Table of LinkStyle identifiers and columns of associated graph properties


Parameter name Value Description
annotRules GO,Keggonen A comma separated list of optional link annotation rules. Only those links are


used that match at least one of the given rules. Each rule is represented by a
’name=value’ pair or a plain name if all values are accepted. Values are in SQL
LIKE syntax.


bioentityTypes 100,620,600,450 A comma separated list of bioentity types of interest. An empty string refers to
genes.


expand down Expansion mode that determines how to select additional bioentities related to
the original candidates. Accepted values are: ’connected’ (include only those
neighbors that belong to a path that starts from a candidate entity and end to a
candidate [the end point may also be the starting entity if the path forms a
loop]), ’up’ (find the up stream neighbors of the candidates), ’down’ (find the
down stream neighbors of the candidates), and ’both’ (expand network by using
the down and up stream neighbors of the candidates).


gapProperties fillcolor=#AAAAAA,fontsize=8
,isHit=false


A comma separated list of GraphML edge properties and their values for the gap
entities. Property name and the value are separated with an equal sign.


hitProperties fillcolor=#FFFFFF,isHit=true A comma separated list of GraphML edge properties and their values for the
original input entities. Property name and the value are separated with an equal
sign.


linkTypes 600,200,210,220,230,240,300,310,
400,410,420,430,440,800,810,850


A comma separated list of identifiers of link types of interest


maxGap 1 Maximum number of bioentities between any two input entities
organism 9606 Organism of interest defined by NCBI Taxonomy identifier
xrefCol Column name for the input identifiers or an empty string for the first column
xrefType 10 Identifier of the external reference type as specified in XrefType.csv


1.137 candiSummary-refAnnotTable (INPUT)


Hyperlinks for the gene annotation table


Parameter name Value Description
path /usr/share/moksiskaan/db/


pipeline/functions/
CandidateReport/refsAnnotTable.
csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.138 candiSummary-report (LatexCombiner)


See LatexCombiner for the component description.


Input name Source Description
latex1 candiSummary-pathwayReport


.itemA 1.135
LaTeX fragment 1.


latex2 candiSummary-annotTable
.report 1.70


LaTeX fragment 2.


latex3 candiSummary-goEnrich-report
.document 1.83


LaTeX fragment 3.


Parameter name Value Description
head Raw LaTeX content that will be written to the beginning of the output document
pagebreak true Determines if the result document should start with a page break.
sectionTitle Candidate report for the protein


functions
If non-empty, a declaration of a new section with the given name is inserted to
the beginning of the combined document. This is a convenience feature to make
it easy to compile subsections into a section.


Continued on next page. . .
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Parameter name Value Description
sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No


section statement is written if sectionTitle is empty.
strictBorders true Enables the flushing of all document elements before each fragment
tail \clearpage{} Raw LaTeX content that will be written to the end of the output document


1.139 candiSummary-statusCode (CSVTransformer)


See CSVTransformer for the component description.


Input name Source Description
csv1 status.relation 1.151 Input file 1.


Parameter name Value Description
columnNames c(’.GeneId’,’status’,’code’) R expression that evaluates to the column names of the result CSV file. The


evaluated vector must have the same number of items as there are columns in the
output. If empty, column names are taken from the input CSV files; depending
on the transforms, some column names may be automatically generated.


transform1 csv1[,c(colnames(csv1)[1],’status’)] R expression that evaluates to a matrix, data frame, vector or constant. The
expression may refer to data frames ”csv1” and ”csv2” (only if csv2 is given) and
matrices ”matrix1” and ”matrix2” (only if csv2 is given).


transform2 apply(csv1[,’status’,drop=FALSE],
MARGIN=2,FUN=function(x)
{x[x==-2]<-’a’;x[x==-1]<-’d’;x[x
== 0]<-’s’;x[x== 1]<-’u’;x})


Transformation expression 2. If empty, no transformation is done.


transform3 Transformation expression 3. If empty, no transformation is done.
transform4 Transformation expression 4. If empty, no transformation is done.
transform5 Transformation expression 5. If empty, no transformation is done.
transform6 Transformation expression 6. If empty, no transformation is done.
transform7 Transformation expression 7. If empty, no transformation is done.
transform8 Transformation expression 8. If empty, no transformation is done.
transform9 Transformation expression 9. If empty, no transformation is done.


1.140 candidateConvert (KorvasieniAnnotator)


See KorvasieniAnnotator for the component description.


Input name Source Description
sourceKeys candidates.in 1.142 A list of source database keys.
connection ensembl.in 1.147 Database connection can be defined using this file. The definition of parameters:


database.url, database.user, database.password, database.timeout,
database.recycle, and database.driver can be found from the documentation of
Korvasieni.


Parameter name Value Description
echoColumns MaxFoldChange,Surface,HLA,


Integrin
A comma separated list of column names for the columns that will be copied to
the output. An asterisk (*) can be used to denote all columns except the
keyColumn.


goFilter A comma separated list of the Gene Ontology evidence codes that shall be
excluded. This parameter is only used for the ’GO’ annotations.


indicator false Enables an indicator column that tells (=1) if the source key was matching the
database or not (=0).


inputDB Uniprot/SWISSPROT Type of input keys. This must be a database supported by Korvasieni. If the
parameter is omitted, the component tries to derive the database from the type
of geneID. If this is not possible, an error is returned. You may define three
columns in form of chromosome:start-end in case the inputDB is .DNARegion.
This format provides a comfortable compatibility with DNARegion datatype.
The end positions can be left out if they would be the same as the start positions
(=single nucleotides).


inputType Translation Ensembl object type for the input keys (Any, Gene, Transcript, Translation)
isListKey false Enables the automatic value splits for the comma separated key column
keyColumn Accession Name of the key column withing sourceKeys file or an empty string for the first


column. See inputDB for further information about the DNA regions.
maxHits 100000 Maximum number of target identifiers for a single source identifier
rename Accession=Uniprot Comma separated list of column renaming rules (oldname=newname)
skipLevel source Skip result rows if the source identifier is unknown or target identifiers are not


available. Possible values are: never (no filtering), source (skip if the source ID is
unknown), target (skip if no target IDs are found), any (skip if any of the target
IDs is missing).


targetDB .GeneId,.GeneName,.DNARegion Comma-separated list of annotation types. Possible values are all databases
supported by Korvasieni.


unique true This flag can be turned on in order to eliminate duplicate annotations.
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1.141 candidateReport (LatexPDF)


See LatexPDF for the component description.


Input name Source Description
document summaryReport.document 1.156 Body of the LaTeX document.
header template.header 1.157 LaTeX header that is written to the start of the document. If missing, a default


header is used.
footer template.footer 1.157 LaTeX footer that is written to the end of the document. If missing, a default


header is used.


Parameter name Value Description
bibtexExec bibtex Executable command for BibTeX.
latexExec pdflatex Executable command for pdflatex.
useRefs true This flag can be used to activate BibTeX compiler
verbose false Produce verbose output while processing pdf.


1.142 candidates (INPUT)


List of candidate genes of interest


Parameter name Value Description
path /gpfs/homes/mlaakso/asserSVN/


mxlaakso/pipeline/
MetastasisLaakkonen/proteins.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.143 cfgAttach (LatexAttachment)


See LatexAttachment for the component description.


Input name Source Description
file1 cfgReportPDF.document 1.145 A file to be included into the document


Parameter name Value Description
caption1 Pipeline configuration Description text for the first file
caption2 Description text for the second file
caption3 Description text for the third file
caption4 Description text for the fourth file
caption5 Description text for the fifth file
caption6 Description text for the sixth file
caption7 Description text for the seventh file
caption8 Description text for the eight file
caption9 Description text for the ninth file
sectionTitle System configuration If non-empty, a declaration of a new section with the given name is inserted


ahead of the attachments.
sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No


section statement is written if sectionTitle is empty.


1.144 cfgReport (ConfigurationReport)


See ConfigurationReport for the component description.


Parameter name Value Description
dot dot Graphviz/dot execution command
includeSelf true Include the ConfigurationReport instance inself in the report.
inlineComponents false Include component descriptions to instance specific sections instead of a


dedicated section of them all.
paramDescWidth 10.5 Length of the parameter description column in centimeters
ps2pdf ps2pdf PS2PDF execution command
showCategories true Include category lists of each component into their descriptions.
showVersions true Include version numbers of each component into their descriptions.


1.145 cfgReportPDF (LatexPDF)


See LatexPDF for the component description.
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Input name Source Description
document cfgReport.report 1.144 Body of the LaTeX document.
header templateCfg.header 1.158 LaTeX header that is written to the start of the document. If missing, a default


header is used.
footer templateCfg.footer 1.158 LaTeX footer that is written to the end of the document. If missing, a default


header is used.


Parameter name Value Description
bibtexExec bibtex Executable command for BibTeX.
latexExec pdflatex Executable command for pdflatex.
useRefs true This flag can be used to activate BibTeX compiler
verbose false Produce verbose output while processing pdf.


1.146 enrichmentTable (INPUT)


Moksiskaan specific a priori probabilities for gene ontology terms.


Parameter name Value Description
path /usr/share/moksiskaan/db/..


/pipeline/exec/output
/goBackground-enrichment.csv


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.147 ensembl (INPUT)


JDBC parameters for Ensembl [5] database.


Parameter name Value Description
path /gpfs/homes/mlaakso/asserSVN/


mxlaakso/pipeline/
MetastasisLaakkonen/..
/ensemblHS.properties


Path (filename) of the input resource.


recursive true Whether to scan possible input (sub)directories and retrieve the latest timestamp.


1.148 moksiskaanInit (MoksiskaanInit)


See MoksiskaanInit for the component description.


Parameter name Value Description
showLog true Include the database history log in the output report


1.149 moksiskaanInit-init (MoksiskaanConnector)


See MoksiskaanConnector for the component description.


Parameter name Value Description
showLog true Include the database history log in the output report


1.150 propertiesDoc (Properties2Latex)


See Properties2Latex for the component description.


Input name Source Description
props1 ensembl.in 1.147 A set of properties
props2 moksiskaanInit-init


.connection 1.149
A set of properties


Parameter name Value Description
hide database.password A comma separated list of property names that should remain invisible. You may


use this paramerter to hide passwords and other confidentian settings.
keyWidth 5 Column width for the property names (centimeters)
merge false Merge all input properties into a single set
section System configurations Section title for the table container or an empty string if no section should be


generated
Continued on next page. . .
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Parameter name Value Description
sectionType subsection Type of LaTeX section: usually one of section, subsection or subsubsection. No


section statement is written if sectionTitle is empty.
valueWidth 13 Column width for the property values (centimeters)


1.151 status (ExpandCollapse)


See ExpandCollapse for the component description.


Input name Source Description
relation statusPre.status 1.152 The mandatory input relation


Parameter name Value Description
delim , Value delimiter between the list column values. Special characters can be


encoded as specified in fi.helsinki.ltdk.csbl.asser.ArgumentEncoding.
duplicates false Allow duplicate values in list columns
expand true Action mode that is expand (true) or collapse (false)
listCols .GeneId A comma separated list of column names of input (expand) or output (collapse)


columns that may contain delim separated values. The asterisk refers to every
column of the input relation.


maxPerms 10000 A safety limit for the maximum number of output rows produced by the
expansion of an individual input row. The component fails if this limit is
exceeded.


1.152 statusPre (ActivityStatus)


See ActivityStatus for the component description.


Input name Source Description
measures candidateConvert.bio


Annotation 1.140
Genes and the associated measurements


Parameter name Value Description
defAbsent The lower and the upper boundary for the measures of the silent genes to be


considered as absent
defDown ,0.5012531328320802 The lower and the upper boundary for the measures of the down regulated genes
defStable The lower and the upper boundary for the measures of the stably active genes
defUp 1.995, The lower and the upper boundary for the measures of the up regulated genes
idColumn .GeneId Column name for the gene identifiers within the input data. This column is used


for the output identifiers. An empty string refers to the first column.
naMethod remove Tells how to deal with the missing values in measuments. Possible values are:


remove, keep, absent.
naOutput false Enables missing values in output. Please notice that naMethod=keep has no


effect if this flag is false.
valueColumn MaxFoldChange Column name for the input measurements to be interpreted as gene activities


1.153 studyDescs (DescribeStudies)


See DescribeStudies for the component description.


Input name Source Description
moksiskaan moksiskaanInit.connection 1.148 JDBC settings for Moksiskaan database


Parameter name Value Description
idCol Column name for the study identifiers or an empty string for the first column
useStudies 20001,20002,20003,20004,20005,


20006,20007,20008,20009,20500,
20501,20502,22000,22001,22002,
22003,22004,22020,22021,22023,
22024,22040,22041,22042,22043,
22044,22060,22061,22062,22063,
22064,20600,20601,20602,20603,
20604,20605,20606,20607,20608,
20609,20610,20611,20612,20613,
20614,20615,20616,20617,20618,
20619,21000,21005,21008


A comma separated list of study identifiers of interest. An asterisk refers to all
possible studies available.
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1.154 studyDescs-data (SQLSelect)


See SQLSelect for the component description.


Input name Source Description
connection moksiskaanInit-init


.connection 1.149
Database connection can be defined using this file. The definition of parameters:
database.url, database.timeout, database.recycle, and database.driver can be
found from the documentation of Korvasieni.


Parameter name Value Description
columns A comma separated list of column names that will be used from the queryParams.


An empty string will utilize all columns in their declaration order.
defaultQuery SELECT S.”studyId”, S.”title”, S.


”description”, ’\\cite{’||S.”ref”||’}’
AS ”ref”, count(H.*) AS ”hits”,
T.”name” AS ”type” FROM ”Hit”
H, ”Study” S, ”ScoreType” T
WHERE (S.”studyId” = H.
”studyId”) AND (S.”scoreTypeId”
= T.”scoreTypeId”) AND (S.
”studyId” IN (20001,20002,20003,
20004,20005,20006,20007,20008,
20009,20500,20501,20502,22000,
22001,22002,22003,22004,22020,
22021,22023,22024,22040,22041,
22042,22043,22044,22060,22061,
22062,22063,22064,20600,20601,
20602,20603,20604,20605,20606,
20607,20608,20609,20610,20611,
20612,20613,20614,20615,20616,
20617,20618,20619,21000,21005,
21008)) GROUP BY S.”studyId”,
”title”, ”description”, ”ref”, ”type”
ORDER BY ”title”, ”studyId”


SQL select that will be used if query input has not been defined


listCols A comma separated list of column names consisting of comma separated values.
These values are often used together with operators such as IN.


1.155 studyDescs-report (CSV2Latex)


See CSV2Latex for the component description.


Input name Source Description
tabledata studyDescs-data.table 1.154 Table content


Parameter name Value Description
attach false Include the original data as an attachment
caption Descriptions of the study


identifiers. The numbers of results
reported and their units are
reported in \textit{hits} and \
textit{score type} columns,
respectively.


Caption text for the table.


colFormat lp{10cm}lrrp{2cm} LaTeX tabular format for the columns. Special values of ’center’, ’left’ and ’right’
may be used to produce the corresponding uniform alignments of all columns.


columns title,description,ref,studyId,hits,
type


Comma separated list of column selections for the output. The empty default will
use all columns.


countRows false Include a row count to the table caption.
dropMissing true This flag can be turned off in order to generate links with missing texts. Link


text are substituted with target identifiers.
evenColor 0.96,0.96,0.96 Background color for the even rows. Comma separated list of red, green, and blue


intensities [0,1]. Special value of ’1,1,1’ refers to the default background.
hRotate false Use vertical column names
listCols Comma separated list of column names. Columns of this list may contain several


values separated with commas and the delimiters will be replaced with list
delimiters.


listDelim ,\s Delimiting strings between the values of list valued cell contents
numberFormat ref=RAW LATEX A comma separated list of decimal formats for the columns. Each entry consists


of the column name and the Java DecimalFormal pattern separated with equal
sign. For example, rounding to three decimals can be done like:
myColumn=#0.000. A special keyword of ’RAW LATEX’ may be used to show
input values as such without any escaping of formatting.


pageBreak false Use clear page after the table.
Continued on next page. . .
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Parameter name Value Description
rename title=name,studyId=id,type=


score type
Comma separated list of column renaming rules (oldname=newname). New
names are used in table header but they do not affect the other behaviour of this
component.


ruler {} Latex command for the row separating rulers
section Section title for the table container or an empty string if no section should be


generated.
sectionType subsection Type of LaTeX section: usually one of: section, subsection, or subsubsection. No


section statement is written if section title is empty.
skipEmpty false This flag can be used to replace empty tables with a simple LaTeX comment.


1.156 summaryReport (LatexCombiner)


See LatexCombiner for the component description.


Input name Source Description
latex1 candiSummary-report


.document 1.138
LaTeX fragment 1.


latex2 candiConnect-report
.document 1.64


LaTeX fragment 2.


latex3 studyDescs-report.report 1.155 LaTeX fragment 3.
latex5 cfgAttach.report 1.143 LaTeX fragment 5.
latex6 propertiesDoc.report 1.150 LaTeX fragment 6.
latex7 moksiskaanInit-init.report 1.149 LaTeX fragment 7.


Parameter name Value Description
head Raw LaTeX content that will be written to the beginning of the output document
pagebreak false Determines if the result document should start with a page break.
sectionTitle If non-empty, a declaration of a new section with the given name is inserted to


the beginning of the combined document. This is a convenience feature to make
it easy to compile subsections into a section.


sectionType section Type of LaTeX section: usually one of section, subsection or subsubsection. No
section statement is written if sectionTitle is empty.


strictBorders true Enables the flushing of all document elements before each fragment
tail Raw LaTeX content that will be written to the end of the output document


1.157 template (LatexTemplate)


See LatexTemplate for the component description.


Input name Source Description
abstract abstract.in 1.2 Document abstract including its Latex definition. You may use template entities


within this document. The default abstract has been defined in
abstractTemplate.tex.


bibtex1 bibtexMoksiskaan.in 1.3 An additional bibliography


Parameter name Value Description
authors Marko Laakso,Piia-Riitta


Karhemo,Pirjo Laakkonen,Sampsa
Hautaniemi


A comma-separated list of document authors on the title page. If authors is
empty but title is non-empty, a title page with no author name is printed.


baselineskip 1.2 Baselineskip factor that indicates the line spacing
bibstyle abbrv BibTeX reference formatting style
printTOC true If true, print Table Of Contents.
title Metastasis Associated Proteins (no


HLA)
Document title on the title page. If empty, no title page is printed. Also see
author.


usepackage Comma-separated list of LaTeX packages that are used in the document. Each
package generates a \usepackage{X} line in the header.


1.158 templateCfg (LatexTemplate)


See LatexTemplate for the component description.


Input name Source Description
bibtex1 bibtexMoksiskaan.in 1.3 An additional bibliography
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Parameter name Value Description
authors Marko Laakso,Piia-Riitta


Karhemo,Pirjo Laakkonen,Sampsa
Hautaniemi


A comma-separated list of document authors on the title page. If authors is
empty but title is non-empty, a title page with no author name is printed.


baselineskip 1.2 Baselineskip factor that indicates the line spacing
bibstyle abbrv BibTeX reference formatting style
printTOC true If true, print Table Of Contents.
title Topology of the Anduril Pipeline Document title on the title page. If empty, no title page is printed. Also see


author.
usepackage Comma-separated list of LaTeX packages that are used in the document. Each


package generates a \usepackage{X} line in the header.


1.159 Component descriptions


ActivityStatus


Converts numerical measures to gene activity indicators that are up regulated, stably expressed, down regulated, and absent.


Conversion is based on the input value intervals that can be defined separately for each indicator value, where the first match


is used in order above.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.0.2
Category: Moksiskaan


CSV2GraphML


(Technical documentation) Converts a matrix or CSV representation of a graph to GraphML. The input can be an adjancency


matrix (directed or undirected), incidence matrix of a Petri net or list of edges. Petri nets are always directed.


The GraphML may be formatted using GraphVisualizer.


Author: Kristian Ovaska (kristian.ovaska@helsinki.fi)
Version: 1.0
Category: Graph


CSV2IDList


Extracts one column from the given CSV file and prints it out without duplicates. The selected column may contain entries


with comma separated lists of values in which case isList parameter may be used to obtain each value separately.


Output is defined as:


ids =


9⋃
i=1


πcolumnIni
σregexpi


(tablei). (1)


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.3
Category: Convert


CSV2Latex


This component converts a tabular CSV file into a printable LATEX table.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 2.3
Categories: Convert, Latex


CSVTransformer


Transform CSV files using R [10] expressions. This allows to apply arithmetic functions to numeric columns and to combine


columns from different CSV files. The R expressions are evaluated and are expected to return R matrices, data frames or


vectors that are concatenated to a final result. Concatenations is done on columns, so each transformation creates additional


columns to the output. Transformations should create items having the same number of rows. However, the expression may


yield a single string or number that is duplicated to fit the number of rows.


Author: Kristian Ovaska (kristian.ovaska@helsinki.fi)
Version: 1.0
Category: Preprocessing


CandidatePathway


Generates a network that contains the given bioentities and the known biological links between them [7]. The links are fetched


from Moksiskaan database.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.4
Categories: Moksiskaan, Pathway
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CandidateReport


This function generates a LATEX report characterizing the given set of genes. The document contains a table of genes and


their annotations. Gene Ontology [1] enrichments are reported separately for the three ontologies available.


Moksiskaan database is used to produce a candidate pathway representing the pathway context of the genes. Pathway


members are reported in terms of their canonical pathway associations, Gene Ontology terms and gene descriptions.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 3.1
Categories: Moksiskaan, Pathway, Reporting


ConfigurationReport


This component generates these descriptions about the Anduril [9] components and the steps of the analysis.


Authors: Kristian Ovaska (kristian.ovaska@helsinki.fi), Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.0
Category: Latex


CorrelationGraph


Calculates the correlations between the entities that have an edge between them.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Categories: Moksiskaan, Pathway


DescribeStudies


Producers a table describing the studies of interests.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.0
Categories: Moksiskaan, Reporting


ExclusiveCombiner


Binds one set of inputs to the output ports.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Category: Network Control


ExpandCollapse


Converts between the two possible representations of a relations with multivalued columns. By default this component


splits rows with multivalued (comma separated lists) columns into multiple rows each representing a single value. The input


may contain several columns with comma separated values and all permutations of column values are shown as individual


single-valued rows. The alternative mode recovers the original comma separated values from the expanded relations. This is


performed by joining values of the their list columns into comma separated lists.


An example conversions between the expanded (left) and the collapsed (right) forms of the relation:


col1 col2 col3 col4


A s1 koivu j1
A s1 koivu j2
A s2 koivu j1
A s2 koivu j2
A s3 koivu j1
A s3 koivu j2
B s1 kuusi j3
C s4 paju j2
C s4 paju j3
D s2 tammi j1
D s3 tammi j1
D s4 tammi j1


⇐⇒


col1 col2 col3 col4


A s1,s2,s3 koivu j1,j2
B s1 kuusi j3
C s4 paju j2,j3
D s2,s3,s4 tammi j1


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.4
Category: Convert


ExpressionGraph


Simplifies the given graph by removing absent genes and vertices that are in contradiction to the given expression profile.


This component tries to fit the given pathway to the observations about its members [7].


Operations performed:


i) removal of the genes that are constantly absent;


ii) propagation of the expression information for the genes lacking it and having no ambiguities in their upstream regulators;
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iii) removal of the edges that are in contradiction between known status of the genes on their both ends;


iv) application of the expression information to the genes;


v) removal of the genes that have not been up or down regulated (onlyDEGs);


vi) removal of the orphan genes that have become disconnected.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.5
Categories: Moksiskaan, Graph, Pathway


GOEnrichment


GOEnrichment computes enriched GO terms [1] in a set of genes or proteins. Enrichment analysis is done using Fisher’s Exact


Test. Fisher’s test compares the observed frequency of each present GO term to the frequency in a reference gene/protein set.


A GO term is present if some input gene/protein is annotated with the GO term or its descendants.


The component also computes adjusted p-values using FDR [3]. However, note that multiple comparison correction might not


work well with GO enrichment analysis since a large number of statistical tests are done and no effort is done to reduce the


number of tests.


Visualization of enriched GO terms is created in GraphML format. There is one network for each GO ontology. Nodes can be


colorized according to the p-value. Colors have a base 10 logarithmic scale, i.e. p-values 1, 0.1 and 0.01 are equally distant


from each other. Nodes contain a URL hyperlink to a description of the GO term in the geneontology.org site by default.


Authors: Kristian Ovaska (kristian.ovaska@helsinki.fi), Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.0.2
Category: GO


GraphAnnotator


GraphAnnotator component inserts or extracts attributes from GraphML files using CSV files. This provides a convenient


way to access GraphML attributes. All types of attributes (graph, vertex and edge) are supported. The component can be


used to insert new attributes, extract old attributes, or both.


If the input files vertexAttributes or edgeAttributes are present, their attributes are inserted into the graph. As output, the


updated graph is produced. If no attributes are inserted, the output graph is equal to the input graph.


The output files *Attributes contain all graph/vertex/edge attributes of the output graph in CSV format.


Note: currently, the updated GraphML file contains different vertex/edge id values than the original file: vertices are named


”n0”, ”n1”, etc. The original values can be accessed using the vertex attribute ”originalID”.


Authors: Kristian Ovaska (kristian.ovaska@helsinki.fi), Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Category: Graph


GraphMetrics


This component computes various graph metrics [8] for a GraphML file. Basic metrics include graph diameter, average


shortest path length and average degree. There are also several metrics that are computed for each vertex. These include


clustering coefficient, degree centrality, closeness centrality, betweenness centrality and eigenvector centrality.


Author: Kristian Ovaska (kristian.ovaska@helsinki.fi)
Version: 1.0
Category: Graph


GraphVisualizer


GraphVisualizer creates a visualization of a graph using Graphviz. There are several layout options (see the parameter layout)


and make aspects of the nodes and edges can be customized. In addition to the parameters mentioned here, nodes and edges


can have many other GraphML attributes that are used to set rendering options for individual nodes and edges. For the full


list, see Graphviz documentation [2].


Author: Kristian Ovaska (kristian.ovaska@helsinki.fi)
Version: 1.1
Categories: Graph, Plot


IDDistribution


Select one column from the given table and count frequencies of each value. Values are not reported if their frequency is less


than zero and the frequency of missing values is also omitted.
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Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.2
Category: Analysis


KorvasieniAnnotator


Korvasieni is an Ensembl [6] based converter for database identifiers and it can be used to convert genome location, gene,


transcript, and translation identifiers across multiple biological databases. The selected keyColumn may contain entries with


comma separated lists of values in which case isListKey parameter may be used to obtain each value separately and to


process them as they were given in consecutive lines.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.8.1
Categories: Annotation, GO


LatexAttachment


Adds file attachments to the LATEX document.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.0
Category: Latex


LatexCombiner


LatexCombiner joins the given subdocuments together into one LATEX file.


Authors: Kristian Ovaska (kristian.ovaska@helsinki.fi), Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.4
Category: Latex


LatexPDF


This component is a LATEX compiler that generates a portable document format (PDF) file from the given Anduril document.


Author: Kristian Ovaska (kristian.ovaska@helsinki.fi)
Version: 1.0
Category: Latex


LatexTemplate


This component generates the standard layout configuration for Anduril output documents. The component produces a header


and a footer fragment that can be used to build LATEX documents. The header fragment takes care of the page geometry and


other technical details such as library imports and function declarations. Reference list is generated by the footer.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.4.2
Category: Latex


MoksiskaanConnector


This component shall be called once in order to gain access to Moksiskaan database.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Category: Moksiskaan


MoksiskaanInit


Prepares some useful constants and a database connection to enable the use of Moksiskaan [7] in Anduril [9].


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Category: Moksiskaan


PairCorrelation


Provides the pairwise correlations for the given entity pairs over their attributes.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Category: Analysis


Pathway2Cytoscape


Prepares Moksiskaan pathways to Cytoscape [4] sessions. Cytoscape sessions may be used to browse pathway topologies


interactively.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.2.1
Categories: Moksiskaan, Pathway
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PiispanhiippaAnnotator


This is a bioentity querying interface for Moksiskaan. This component can be used to convert bioentity identifiers from one


type to another. For each entity you may also search for its immediated partners via the given link relations that may be


traversed to both directions.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.2
Category: Moksiskaan


Properties2Latex


Prepares a LATEX-representation for the given set of properties files. The document consists of tables of names and values of


the properties.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.2
Categories: Convert, Latex


RowCount


Calculates the numbers of rows and columns from the input data. The results are stored into a properties file.


This component can be used for conditional branching. The branch selection case is defined as:


case =


 small if r < limit1
medium if (r ≥ limit1) ∧ ((r < limit2) ∨ (limit2 < 0))
large if (r ≥ limit2) ∧ (limit2 ≥ 0),


where r is the number of rows in input data.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Category: Network Control


SQLSelect


The given SQL statement is executed against a Java database connectivity (JDBC) database and the result set is written to


the output CSV.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.1
Category: Data Import


TableQuery


Execute an SQL query on input relations and create a result table. TableQuery uses HSQLDB (Hyperthreaded Structured


Query Language Database [11]) for executing the query. Consequently, the syntax of the query is defined by HSQLDB.


Authors: Kristian Ovaska (kristian.ovaska@helsinki.fi), Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.2
Categories: Convert, Filter


VertexJoin


Simplifies the given graph by merging vertices with an equal set of edges. The vertex compatibility is also confirmed by


checking the equality of the given set of attributes. Name of the unified vertex is formed by concatenating the name attributes


of its members and by adding a delimiter between them.


Author: Marko Laakso (Marko.Laakso@Helsinki.FI)
Version: 1.4
Category: Graph
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Database history:
[2011-04-08] EnsemblImport: jdbc:mysql://deebee.giu.fi:3306/mus musculus core 61 37n (29136 genes,
15661 proteins) See also [7].
[2011-04-08] EnsemblImport: jdbc:mysql://deebee.giu.fi:3306/homo sapiens core 61 37f (33615 genes,
18881 proteins) See also [7].
[2011-04-09] Keggonen: KEGG pathway import from {SOAP/KEGG}KEGG: http://soap.genome.jp/
keggapi/request v6.2.cgi produced 230 Homo sapiens pathways. See also [8].
[2011-04-09] Keggonen: KEGG pathway import from {SOAP/KEGG}KEGG: http://soap.genome.jp/
keggapi/request v6.2.cgi produced 226 Mus musculus pathways. See also [8].
[2011-04-09] Narggari: Drug target import from the KEGG DRUG database. See also [8].
[2011-04-09] DrugBankImport: Total of 1619 drugs identified from http://www.drugbank.ca/system/
downloads/current/drugbank.xml.zip. See also [9, 15].
[2011-04-09] PINAImport: Total of 4496 protein-protein interactions obtained from http://csbi.ltdk.
helsinki.fi/pina/download/Mus%20musculus.txt. See also [16].
[2011-04-09] PINAImport: Total of 52462 protein-protein interactions obtained from http://csbi.ltdk.
helsinki.fi/pina/download/Homo%20sapiens.txt. See also [16].
[2011-04-09] PathwayCommonsImport: Total of 35 new links obtained from http://www.pathwaycommons.
org/pc-snapshot/current-release/tab delim network/by species/mus-musculus-10090-edge-attributes.txt.zip.
See also [5].
[2011-04-09] PathwayCommonsImport: Total of 59555 new links obtained from http://www.pathwaycommons.
org/pc-snapshot/current-release/tab delim network/by species/homo-sapiens-9606-edge-attributes.txt.zip. See
also [5].
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