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Fra-2 overexpression upregulates pro-metastatic cell-adhesion molecules, promotes pulmonary metastasis and reduces survival in a spontaneous xenograft model of human breast cancer
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The file includes: Western blot analyses: original, non-cropped blots, additional information to RNA isolation and cDNA microarray analysis


Figure S1 
Full-length blots of image details from Fig 1; human total cell lysates showing Fra-2 overexpression in clones 1 and 2 relative to the MDA MB231 stably transfected cells harboring the empty pIRES-P vector (MDA control). The loading control ß-actin is presented as reblot.  The lanes of interest have been framed in black. The others are not related to this experiment. 
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Figure S2 
Full-length blots of all used image details from Fig 2; cell lysates of the transfected MDA MB231 cells (first 3 rows) and protein lysates of the resected scid mouse primary tumours of control (second 3 rows), Fra-2 cl 1 (row 8-10, first picture) and cl 2 (row 8-10, second picture) with different staining of Fra-2 (a), L1-CAM (b), ICAM-1 (c), CD44 (d). The loading control ß-actin is presented as reblot. The lanes of interest have been framed in black. The others are not related to this experiment.

a) WB Fra-2
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b) WB L1-CAM
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c) WB ICAM-1
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d) WB CD44	
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S3
RNA isolation and cDNA microarray analysis
Approximately 50 mg of fresh-frozen primary tumour tissue was crushed in liquid nitrogen. The total RNA was isolated using QIAzol Lysis Reagent (Qiagen, Hilden, Germany) and the miRNeasy Mini Kit (Qiagen, Hilden, Germany), according to manufacturer`s instruction. RNA yield was determined by UV absorbance using NanoDrop 1000 Spectrophotometer (Peqlab, Erlangen, Germany). The RNA quality was assessed by analysis of ribosomal RNA band integrity on an Agilent 2100 Bioanalyzer and RNA 6000 LabChip kit (Agilent Technologies, Palo Alto, CA, USA).  The RIN values of RNA samples used for microarray analysis were higher than 7.7. The microarray experiments were performed according to the manufacturer's instructions (TermoFisher Scientific UserGuide P/N 703174)1. Procedures for cDNA synthesis and labeling were carried out according to the GeneChip WT PLUS Reagent Kit (Applied Biosystems) protocol using 500 ng of total RNA as the starting material. Target DNA fragmentation, labeling, hybridization on Affymetrix Gene Chip Human Transcriptome Array 2.0 microarrays, array washing, staining, and scanning were performed as according to the manufacturer's instructions2,3. The raw microarray data (CEL-files) were processed using the Affymetrix Expression Console (build 1.4.1.46) with RMA-sketch method. All CEL-files are available in the Gene Expression Omnibus database (www.ncbi.nlm.nih.gov/geo/) under accession number GSE148089.
S4 Table:  Scid functional annotation
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S5 Table:  Scid select functional annotation
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Category Term Count % PValue Genes List Total Pop Hits Pop Total Fold EnrichmentBonferroni Benjamini FDR

UP_KEYWORDS Secreted 16 28,5714286 3,23E-05CFH, MMP1, SEMA3A, PROS1, F13A1, STC1, LAMB1, LTBP1, CST4, CST2, CST1, EFEMP1, FAP, C1QBP, ENPP1, PRSS2 50 1965 20581 3,35161323 0,00444908 0,00445894 0,00426507

UP_KEYWORDS Disulfide bond 20 35,7142857 1,83E-04CFH, MMP1, SEMA3A, PROS1, STC1, LAMB1, PTPN22, PTGS2, LTBP1, CST4, CST2, CST1, EFEMP1, FAP, IL1RAPL1, ENPP1, HLA-DRA, MAN1A1, PRSS2, TLR4 50 3434 20581 2,39732091 0,02493319 0,00905272 0,00865912

UP_KEYWORDS Calcium 10 17,8571429 1,97E-04CALB2, ANXA8L1, EFEMP1, MMP1, PROS1, ME1, F13A1, ENPP1, MAN1A1, PRSS2 50 877 20581 4,69350057 0,02679528 0,00905272 0,00865912

GOTERM_CC_DIRECT GO:0005615~extracellular space 13 23,2142857 9,29E-05CFH, SEMA3A, PROS1, STC1, LAMB1, CST4, CST2, CST1, EFEMP1, FAP, C1QBP, ENPP1, PRSS2 47 1347 18224 3,74215356 0,00878658 0,008825 0,0087321

GOTERM_MF_DIRECT GO:0005509~calcium ion binding 10 17,8571429 7,97E-05CALB2, ANXA8L1, EFEMP1, MMP1, PROS1, ME1, ENPP1, MAN1A1, LTBP1, PRSS2 45 717 16881 5,23198512 0,01046187 0,01051656 0,01051656

GOTERM_CC_DIRECT GO:0009986~cell surface 8 14,2857143 3,87E-04FAP, C1QBP, IL1RAPL1, SLITRK6, HLA-DRA, ENPP1, PTPRJ, TLR4 47 542 18224 5,72316872 0,03613374 0,0183978 0,01820414

INTERPRO IPR018073:Proteinase inhibitor I25, cystatin, conserved site 3 5,35714286 2,14E-04CST2, CST1, CST4 47 9 18559 131,624113 0,02972417 0,01882751 0,01869398

INTERPRO IPR010007:SPANX family protein 3 5,35714286 2,67E-04SPANXB1, SPANXC, SPANXA1 47 10 18559 118,461702 0,03695973 0,01882751 0,01869398

UP_SEQ_FEATURE disulfide bond 19 33,9285714 7,31E-05CFH, MMP1, SEMA3A, PROS1, STC1, LAMB1, PTGS2, LTBP1, CST4, CST2, CST1, EFEMP1, FAP, IL1RAPL1, ENPP1, HLA-DRA, MAN1A1, PRSS2, TLR4 49 2917 20063 2,66696284 0,01876331 0,01901401 0,01886775

INTERPRO IPR027214:Cystatin 3 5,35714286 4,61E-04CST2, CST1, CST4 47 13 18559 91,1243863 0,0629092 0,02165338 0,02149981

UP_SEQ_FEATURE site:Reactive site 3 5,35714286 2,00E-04CST2, CST1, CST4 49 9 20063 136,482993 0,05039482 0,02595172 0,02575209

UP_SEQ_FEATURE short sequence motif:Secondary area of contact 3 5,35714286 3,64E-04CST2, CST1, CST4 49 12 20063 102,362245 0,09005763 0,02811454 0,02789827

UP_SEQ_FEATURE signal peptide 19 33,9285714 4,33E-04COLGALT2, CFH, MMP1, SEMA3A, PROS1, STC1, PTPRJ, LAMB1, PTGS2, LTBP1, CST4, CST2, CST1, EFEMP1, IL1RAPL1, SLITRK6, HLA-DRA, PRSS2, TLR4 49 3346 20063 2,32502409 0,10600032 0,02811454 0,02789827

INTERPRO IPR000010:Proteinase inhibitor I25, cystatin 3 5,35714286 8,97E-04CST2, CST1, CST4 47 18 18559 65,8120567 0,11880527 0,03160498 0,03138083

SMART SM00043:CY 3 5,35714286 8,14E-04CST2, CST1, CST4 28 16 10057 67,3459821 0,03597531 0,03662347 0,03662347

UP_KEYWORDS Immunity 7 12,5 0,00115086CFH, C1QBP, HLA-DRA, PTPN22, TLR4, ATG12, PIK3CG 50 500 20581 5,76268 0,14692752 0,03970483 0,03797853

UP_KEYWORDS Thiol protease inhibitor 3 5,35714286 0,00174002CST2, CST1, CST4 50 26 20581 47,4946154 0,21363352 0,04802464 0,04593661

INTERPRO IPR000742:Epidermal growth factor-like domain 5 8,92857143 0,00253348EFEMP1, PROS1, LAMB1, PTGS2, LTBP1 47 231 18559 8,54702036 0,30069863 0,07144404 0,07093735

UP_KEYWORDS Signal 19 33,9285714 0,00546183COLGALT2, CFH, MMP1, SEMA3A, PROS1, STC1, PTPRJ, LAMB1, PTGS2, LTBP1, CST4, CST2, CST1, EFEMP1, IL1RAPL1, SLITRK6, HLA-DRA, PRSS2, TLR4 50 4160 20581 1,87999519 0,5303644 0,10076031 0,09637943

UP_KEYWORDS Blood coagulation 3 5,35714286 0,00584118ANXA8L1, PROS1, F13A1 50 48 20581 25,72625 0,55445006 0,10076031 0,09637943

UP_KEYWORDS Hemostasis 3 5,35714286 0,00584118ANXA8L1, PROS1, F13A1 50 48 20581 25,72625 0,55445006 0,10076031 0,09637943

GOTERM_MF_DIRECT GO:0002020~protease binding 4 7,14285714 0,00230428CST2, CST1, FAP, CST4 45 101 16881 14,8567657 0,26251962 0,15208241 0,15208241

UP_SEQ_FEATURE domain:EGF-like 4; calcium-binding 3 5,35714286 0,00299448EFEMP1, PROS1, LTBP1 49 34 20063 36,1278511 0,54009489 0,15571321 0,15451541

GOTERM_MF_DIRECT GO:0004869~cysteine-type endopeptidase inhibitor activity 3 5,35714286 0,00353264CST2, CST1, CST4 45 34 16881 33,1 0,37320377 0,15543606 0,15543606

UP_SEQ_FEATURE domain:EGF-like 3; calcium-binding 3 5,35714286 0,00372967EFEMP1, PROS1, LTBP1 49 38 20063 32,3249194 0,62007877 0,16161919 0,16037596

GOTERM_CC_DIRECT GO:0031012~extracellular matrix 5 8,92857143 0,00651204EFEMP1, MMP1, LAMB1, LTBP1, PRSS2 47 296 18224 6,54974123 0,4624143 0,20621466 0,20404398

UP_KEYWORDS Zymogen 4 7,14285714 0,01437692MMP1, PROS1, F13A1, PRSS2 50 214 20581 7,69383178 0,86445012 0,22044615 0,21086154

SMART SM00181:EGF 4 7,14285714 0,01352039EFEMP1, PROS1, LAMB1, LTBP1 28 188 10057 7,64209726 0,45804264 0,30420874 0,30420874

UP_KEYWORDS Innate immunity 4 7,14285714 0,02420162CFH, C1QBP, TLR4, ATG12 50 261 20581 6,30835249 0,96598324 0,33398232 0,31946135

UP_KEYWORDS Glycoprotein 18 32,1428571 0,02983081COLGALT2, CFH, MMP1, SEMA3A, PROS1, F13A1, STC1, PTPRJ, LAMB1, PTGS2, LTBP1, EFEMP1, FAP, IL1RAPL1, ENPP1, HLA-DRA, MAN1A1, TLR4 50 4551 20581 1,628029 0,98469082 0,37393386 0,35767586

UP_KEYWORDS Age-related macular degeneration 2 3,57142857 0,03283098CFH, TLR4 50 14 20581 58,8028571 0,99001546 0,37393386 0,35767586

UP_KEYWORDS Protease inhibitor 3 5,35714286 0,03522565CST2, CST1, CST4 50 124 20581 9,95854839 0,99290826 0,37393386 0,35767586

GOTERM_BP_DIRECT GO:2000117~negative regulation of cysteine-type endopeptidase activity 3 5,35714286 7,87E-04CST2, CST1, CST4 45 16 16792 69,9666667 0,33792157 0,41220904 0,41220904

GOTERM_CC_DIRECT GO:0005576~extracellular region 10 17,8571429 0,01772485EFEMP1, CFH, MMP1, SEMA3A, PROS1, F13A1, LAMB1, HIST1H3C, LTBP1, PRSS2 47 1610 18224 2,40835205 0,81712691 0,42096527 0,41653405

GOTERM_CC_DIRECT GO:0031902~late endosome membrane 3 5,35714286 0,02687112ANXA8L1, MMD, HLA-DRA 47 101 18224 11,5171687 0,92480581 0,50262266 0,49733189

GOTERM_CC_DIRECT GO:0005765~lysosomal membrane 4 7,14285714 0,03174459MMD, LAPTM5, HLA-DRA, ENPP1 47 274 18224 5,66050629 0,95332938 0,50262266 0,49733189

UP_SEQ_FEATURE propeptide:Activation peptide 3 5,35714286 0,01427344MMP1, F13A1, PRSS2 49 76 20063 16,1624597 0,97584968 0,50993658 0,50601399

UP_SEQ_FEATURE glycosylation site:N-linked (GlcNAc...) 18 32,1428571 0,01569036COLGALT2, CFH, MMP1, SEMA3A, PROS1, F13A1, STC1, PTPRJ, LAMB1, PTGS2, LTBP1, EFEMP1, FAP, IL1RAPL1, ENPP1, HLA-DRA, MAN1A1, TLR4 49 4234 20063 1,74069004 0,98336125 0,50993658 0,50601399

INTERPRO IPR018097:EGF-like calcium-binding, conserved site 3 5,35714286 0,02646179EFEMP1, PROS1, LTBP1 47 102 18559 11,6138924 0,97720847 0,56235948 0,55837111

INTERPRO IPR000152:EGF-type aspartate/asparagine hydroxylation site 3 5,35714286 0,02791856EFEMP1, PROS1, LTBP1 47 105 18559 11,2820669 0,9815467 0,56235948 0,55837111

UP_KEYWORDS Host-virus interaction 4 7,14285714 0,06367387MMP1, C1QBP, HLA-DRA, NEDD4L 50 385 20581 4,27657143 0,99988599 0,62764241 0,60035361

SMART SM00179:EGF_CA 3 5,35714286 0,04521716EFEMP1, PROS1, LTBP1 28 127 10057 8,48453318 0,87534571 0,61811628 0,61811628

SMART SM00255:TIR 2 3,57142857 0,05494367IL1RAPL1, TLR4 28 21 10057 34,207483 0,92136855 0,61811628 0,61811628

INTERPRO IPR001881:EGF-like calcium-binding 3 5,35714286 0,03953753EFEMP1, PROS1, LTBP1 47 127 18559 9,32769308 0,99661361 0,69684896 0,69190676

INTERPRO IPR009030:Insulin-like growth factor binding protein, N-terminal 3 5,35714286 0,04652228EFEMP1, PROS1, LTBP1 47 139 18559 8,52242461 0,99878999 0,72884912 0,72367997

GOTERM_BP_DIRECT GO:0030449~regulation of complement activation 3 5,35714286 0,002786CFH, C1QBP, PROS1 45 30 16792 37,3155556 0,76820448 0,72993115 0,72993115

GOTERM_BP_DIRECT GO:0001580~detection of chemical stimulus involved in sensory perception of bitter taste 3 5,35714286 0,00491334CST2, CST1, CST4 45 40 16792 27,9866667 0,92429672 0,74144758 0,74144758

GOTERM_BP_DIRECT GO:0045785~positive regulation of cell adhesion 3 5,35714286 0,00565991C1QBP, PTPRJ, PRSS2 45 43 16792 26,0341085 0,94891249 0,74144758 0,74144758

GOTERM_CC_DIRECT GO:0072562~blood microparticle 3 5,35714286 0,05634292CFH, PROS1, F13A1 47 152 18224 7,65285554 0,99595099 0,76465391 0,75660492

SMART SM00194:PTPc 2 3,57142857 0,09484228PTPRJ, PTPN22 28 37 10057 19,4150579 0,98871266 0,85358054 0,85358054

INTERPRO IPR000157:Toll/interleukin-1 receptor homology (TIR) domain 2 3,57142857 0,06252639IL1RAPL1, TLR4 47 26 18559 30,3747954 0,99988877 0,86105462 0,85494785

INTERPRO IPR026823:Complement Clr-like EGF domain 2 3,57142857 0,06717447EFEMP1, LTBP1 47 28 18559 28,2051672 0,99994481 0,86105462 0,85494785

INTERPRO IPR013032:EGF-like, conserved site 3 5,35714286 0,08713656EFEMP1, PROS1, LTBP1 47 199 18559 5,95284935 0,99999739 0,97700849 0,97007935

INTERPRO IPR000242:Protein-tyrosine phosphatase, receptor/non-receptor type 2 3,57142857 0,0900788PTPRJ, PTPN22 47 38 18559 20,7827548 0,99999834 0,97700849 0,97007935

UP_SEQ_FEATURE short sequence motif:Nuclear localization signal 4 7,14285714 0,04905756THOC1, SPANXB1, SPANXC, SPANXA1 49 344 20063 4,76103465 0,9999978 1 0,996139

UP_SEQ_FEATURE domain:TIR 2 3,57142857 0,05815932IL1RAPL1, TLR4 49 25 20063 32,7559184 0,99999982 1 0,996139

UP_SEQ_FEATURE domain:EGF-like 6; calcium-binding 2 3,57142857 0,06041545EFEMP1, LTBP1 49 26 20063 31,4960754 0,9999999 1 0,996139

UP_SEQ_FEATURE domain:EGF-like 5; calcium-binding 2 3,57142857 0,08707969EFEMP1, LTBP1 49 38 20063 21,5499463 1 1 0,996139

GOTERM_BP_DIRECT GO:0007596~blood coagulation 4 7,14285714 0,01233253ANXA8L1, PROS1, F13A1, HIST1H3C 45 184 16792 8,11207729 0,9985002 1 1

GOTERM_BP_DIRECT GO:0051897~positive regulation of protein kinase B signaling 3 5,35714286 0,02041896C1QBP, PTPRJ, PIK3CG 45 84 16792 13,3269841 0,99997981 1 1

GOTERM_BP_DIRECT GO:0051926~negative regulation of calcium ion transport 2 3,57142857 0,03354521STC1, PTGS2 45 13 16792 57,408547 0,99999998 1 1

KEGG_PATHWAY hsa04610:Complement and coagulation cascades 3 5,35714286 0,0360076CFH, PROS1, F13A1 31 69 6879 9,64796634 0,99342214 1 1

KEGG_PATHWAY hsa05140:Leishmaniasis 3 5,35714286 0,03793765HLA-DRA, PTGS2, TLR4 31 71 6879 9,37619264 0,99500149 1 1

KEGG_PATHWAY hsa05164:Influenza A 4 7,14285714 0,03917136HLA-DRA, TLR4, PRSS2, PIK3CG 31 174 6879 5,10122358 0,9958073 1 1

GOTERM_BP_DIRECT GO:0050860~negative regulation of T cell receptor signaling pathway 2 3,57142857 0,04364374PTPRJ, PTPN22 45 17 16792 43,9006536 1 1 1

GOTERM_BP_DIRECT GO:0033280~response to vitamin D 2 3,57142857 0,04615221STC1, PTGS2 45 18 16792 41,4617284 1 1 1

GOTERM_BP_DIRECT GO:0046697~decidualization 2 3,57142857 0,05114989STC1, PTGS2 45 20 16792 37,3155556 1 1 1

KEGG_PATHWAY hsa05222:Small cell lung cancer 3 5,35714286 0,05250382LAMB1, PTGS2, PIK3CG 31 85 6879 7,83187856 0,99938182 1 1

KEGG_PATHWAY hsa04970:Salivary secretion 3 5,35714286 0,05361097CST2, CST1, CST4 31 86 6879 7,7408102 0,99947332 1 1

GOTERM_BP_DIRECT GO:0042346~positive regulation of NF-kappaB import into nucleus 2 3,57142857 0,05363912PTGS2, TLR4 45 21 16792 35,5386243 1 1 1

KEGG_PATHWAY hsa05323:Rheumatoid arthritis 3 5,35714286 0,05585041MMP1, HLA-DRA, TLR4 31 88 6879 7,5648827 0,99961929 1 1

GOTERM_BP_DIRECT GO:0050852~T cell receptor signaling pathway 3 5,35714286 0,05738028HLA-DRA, PTPRJ, PTPN22 45 148 16792 7,56396396 1 1 1

GOTERM_BP_DIRECT GO:0014065~phosphatidylinositol 3-kinase signaling 2 3,57142857 0,06844105C1QBP, PIK3CG 45 27 16792 27,6411523 1 1 1

GOTERM_BP_DIRECT GO:0032496~response to lipopolysaccharide 3 5,35714286 0,06869493PTPN22, PTGS2, TLR4 45 164 16792 6,82601626 1 1 1

GOTERM_BP_DIRECT GO:0032689~negative regulation of interferon-gamma production 2 3,57142857 0,07088594C1QBP, TLR4 45 28 16792 26,6539683 1 1 1

KEGG_PATHWAY hsa05146:Amoebiasis 3 5,35714286 0,07740493LAMB1, TLR4, PIK3CG 31 106 6879 6,28027998 0,99998391 1 1

GOTERM_BP_DIRECT GO:0031663~lipopolysaccharide-mediated signaling pathway 2 3,57142857 0,08060294PTPN22, TLR4 45 32 16792 23,3222222 1 1 1

KEGG_PATHWAY hsa05145:Toxoplasmosis 3 5,35714286 0,08250781HLA-DRA, LAMB1, TLR4 31 110 6879 6,05190616 0,99999247 1 1

GOTERM_CC_DIRECT GO:0070062~extracellular exosome 12 21,4285714 0,08705192ANXA8L1, EFEMP1, CFH, PROS1, HLA-DRA, NEDD4L, PTPRJ, LAMB1, MAN1A1, HIST1H3C, CST4, HIST1H2AB 47 2811 18224 1,65526011 0,99982527 1 1

GOTERM_BP_DIRECT GO:0032720~negative regulation of tumor necrosis factor production 2 3,57142857 0,09499251PTPN22, TLR4 45 38 16792 19,6397661 1 1 1

GOTERM_BP_DIRECT GO:0006955~immune response 4 7,14285714 0,09764863C1QBP, HLA-DRA, ENPP1, TLR4 45 421 16792 3,54542096 1 1 1

GOTERM_MF_DIRECT GO:0016791~phosphatase activity 2 3,57142857 0,09923986PTPRJ, PTPN22 45 40 16881 18,7566667 0,99999898 1 1
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UP_KEYWORDS Citrullination 12 3,57142857 1,78E-08HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST2H2AB, HIST1H1E, HIST1H4H, HIST1H3B, RPS11, HIST1H3C, TMPO, HIST1H2AB 241 97 20581 10,5647431 4,99E-06 4,99E-06 4,79E-06

UP_KEYWORDS Acetylation 73 21,7261905 1,75E-07SMG1, CHD9, DGKA, ADK, HIST2H2AB, ATP5C1, KIF11, LMNB1, HERPUD1, MED11, RPS19, C1QBP, ARHGDIB, NUF2, ANXA6, PBK, ME1, HIST1H1E, RPS11, HIST1H2AB, TMPO, PLS1, MEF2A, BRD2, HSDL2, RPS5, IPMK, MASTL, PGD, PUS7, EEF1G, HIST2H3A, NPC2, KIF2C, DNA2, DCTPP1, PRTFDC1, NFAT5, CAMK2D, AHCY, HIST1H2BJ, HIST1H3J, LRP1, PSMD13, BOD1L1, HEATR1, DDX21, PRDX3, PSMB6, SCEL, HIST1H3A, BAG2, STK38L, EMC6, CLSPN, HIST1H3B, HIST1H3C, MAP9, DCAF13, ATF7IP, WFS1, RPA1, EEF2, PCDHB11, WDR12, UQCRHL, HIST1H4B, KIAA0101, RAB12, EIF3I, CDK1, HIST1H4H, GCLM 241 3424 20581 1,8207006 4,91E-05 2,46E-05 2,36E-05

GOTERM_CC_DIRECT GO:0016020~membrane 57 16,9642857 1,98E-07DGKA, RPLP0, KIF14, ATP5C1, KIF11, PIK3CG, LMNB1, HERPUD1, FBL, LAPTM4B, KIAA1109, RPS19, HERC1, C1QBP, ARHGDIB, NUF2, ANXA6, MAN1A1, RPS11, SLC16A4, CEP55, TMPO, NDC1, OFD1, HSDL2, RPS5, LRRC40, EEF1G, DAAM1, RAPGEF2, KIF2C, MFGE8, PRR11, SLC22A3, CAMK2D, HIST1H3J, PSMD13, HEATR1, DDX21, GLG1, DPP4, HIST1H3A, RRAS, STK38L, SLIT2, HIST1H3B, HIST1H3C, TNFSF15, KCNJ15, EEF2, NDC80, HIST1H4B, CDK1, HIST1H4H, FAT4, CD24, RECK 232 2200 18224 2,03520376 6,09E-05 4,84E-05 4,71E-05

GOTERM_CC_DIRECT GO:0000786~nucleosome 11 3,27380952 3,14E-07HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H2BJ, HIST2H2AB, HIST1H1E, HIST1H4H, HIST1H3B, HIST1H3C, HIST1H2AB 232 94 18224 9,19222304 9,68E-05 4,84E-05 4,71E-05

UP_KEYWORDS Phosphoprotein 135 40,1785714 5,09E-07ZBTB20, ATP5C1, CBLB, FAM122A, FBL, GJA1, KIAA1109, HERC1, ARHGDIB, SCN9A, RPS11, TNS4, HIST1H2AB, TMPO, PLS1, MEF2A, EPHA4, RPS5, IPMK, PGD, PUS7, HIST2H3A, CCNE2, DAAM1, KIF16B, WDFY3, PRR11, CDS1, ZCCHC6, SEH1L, PARM1, HIST1H3J, SEL1L, BOD1L1, FPR1, RNPC3, GLG1, PRDX3, HIST1H3A, BAG2, HIVEP1, PLCG2, STK38L, CLSPN, HIST1H3B, HIST1H3C, MAP9, C5ORF42, EXPH5, SEC31A, ABCA1, TMEM184C, SYT1, WFS1, DENND4C, L1CAM, EEF2, NDC80, CYLD, HIST1H4B, CDK1, HIST1H4H, FAT4, ATG2B, FBN1, SMG1, CHD9, RPLP0, HIST2H2AB, ADK, KIF14, KIAA1551, KIF11, PIK3CG, LMNB1, HERPUD1, NUDCD1, C1QBP, NUF2, ANXA6, PBK, ME1, FLVCR2, HIST1H1E, KIF1C, MYBL2, TIMP1, SCN5A, NEO1, DLGAP5, CEP55, HAVCR2, OFD1, NDC1, BRD2, HEG1, TET2, LRRC40, SERPINB7, MASTL, PALLD, DEPDC1, RAPGEF2, KIF2C, MFGE8, PLCB1, DCTPP1, NFAT5, CAMK2D, AHCY, HIST1H2BJ, LRP1, HEATR1, LEF1, DDX21, TYMS, PSMB6, SCEL, EXOSC5, E2F7, ATF7IP, BNIP3, ATAD2, RPA1, LAMB1, WDR12, RPIA, TJP1, FRAS1, KRT17, KIAA0101, RAB12, EIF3I, KRT14, POLR3G 241 8246 20581 1,39810526 1,43E-04 4,77E-05 4,58E-05

UP_KEYWORDS Nucleosome core 10 2,97619048 9,70E-07HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H2BJ, HIST2H2AB, HIST1H4H, HIST1H3B, HIST1H3C, HIST1H2AB 241 89 20581 9,59531913 2,73E-04 6,45E-05 6,20E-05

UP_KEYWORDS Ubl conjugation 44 13,0952381 1,15E-06NFAT5, HIST1H2BJ, HIST1H3J, CHD9, BOD1L1, RPLP0, LEF1, HIST2H2AB, ZBTB20, DDX21, CBLB, ARNTL2, LMNB1, FAM122A, GJA1, HIST1H3A, ZNF827, SCN9A, HIST1H1E, MYBL2, CLSPN, SCN5A, HIST1H3B, HIST1H3C, DLGAP5, HIST1H2AB, SEC31A, PLS1, MEF2A, RPA1, WDR12, EEF2, KLF8, EEF1G, HIST2H3A, HIST1H4B, KRT17, KIAA0101, EIF3I, CDK1, RAPGEF2, HIST1H4H, KIF2C, PRR11 241 1705 20581 2,20382814 3,23E-04 6,45E-05 6,20E-05

INTERPRO IPR009072:Histone-fold 11 3,27380952 1,32E-06HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H2BJ, HIST2H2AB, HIST1H4H, HIST1H3B, HIST1H3C, SOS2, HIST1H2AB 231 112 18559 7,89073129 6,91E-04 5,03E-04 4,99E-04

INTERPRO IPR007125:Histone core 9 2,67857143 1,92E-06HIST2H3A, HIST1H3A, HIST1H3J, HIST1H2BJ, HIST2H2AB, HIST1H3B, HIST1H3C, SOS2, HIST1H2AB 231 68 18559 10,6334989 0,00100588 5,03E-04 4,99E-04

UP_KEYWORDS Isopeptide bond 33 9,82142857 3,25E-06NFAT5, HIST1H2BJ, CHD9, BOD1L1, RPLP0, LEF1, KIF14, HIST2H2AB, ZBTB20, DDX21, ARNTL2, LMNB1, FAM122A, GJA1, ZNF827, HIST1H1E, MYBL2, HIST1H2AB, SEC31A, PLS1, MEF2A, RPA1, WDR12, EEF2, KLF8, EEF1G, HIST1H4B, KRT17, KIAA0101, KIF16B, EIF3I, CDK1, HIST1H4H 241 1132 20581 2,48952759 9,12E-04 1,52E-04 1,46E-04

UP_KEYWORDS Chromosome 18 5,35714286 5,06E-06SEH1L, HIST1H3J, HIST1H2BJ, BOD1L1, HIST2H2AB, NDC80, HIST2H3A, HIST1H4B, HIST1H3A, CENPK, NUF2, HIST1H1E, HIST1H4H, KIF2C, HIST1H3B, HIST1H3C, TMPO, HIST1H2AB 241 400 20581 3,84292531 0,00142178 2,03E-04 1,95E-04

GOTERM_BP_DIRECT GO:0000183~chromatin silencing at rDNA 7 2,08333333 9,35E-06HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, HIST1H3B, HIST1H3C 228 37 16792 13,9336178 0,01354649 0,01250972 0,01246682

UP_SEQ_FEATURE chain:Histone H3.2 5 1,48809524 1,91E-05HIST2H3A, HIST1H3A, HIST1H3J, HIST1H3B, HIST1H3C 244 14 20063 29,3662178 0,01983987 0,00668608 0,00668608

UP_SEQ_FEATURE chain:Histone H3.1 5 1,48809524 1,91E-05HIST2H3A, HIST1H3A, HIST1H3J, HIST1H3B, HIST1H3C 244 14 20063 29,3662178 0,01983987 0,00668608 0,00668608

UP_SEQ_FEATURE chain:Histone H2A type 1-D 5 1,48809524 1,91E-05HIST2H3A, HIST1H3A, HIST1H3J, HIST1H3B, HIST1H3C 244 14 20063 29,3662178 0,01983987 0,00668608 0,00668608

GOTERM_BP_DIRECT GO:0045815~positive regulation of gene expression, epigenetic 8 2,38095238 1,97E-05HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, DDX21, HIST1H4H, HIST1H3B, HIST1H3C 228 62 16792 9,50311262 0,02826775 0,01250972 0,01246682

GOTERM_BP_DIRECT GO:0032200~telomere organization 6 1,78571429 2,74E-05HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, HIST1H3B, HIST1H3C 228 27 16792 16,3664717 0,0391028 0,01250972 0,01246682

GOTERM_BP_DIRECT GO:0006334~nucleosome assembly 10 2,97619048 3,43E-05BRD2, HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H2BJ, HIST1H1E, HIST1H4H, HIST1H3B, HIST1H3C 228 119 16792 6,18900192 0,04880839 0,01250972 0,01246682

GOTERM_BP_DIRECT GO:0045814~negative regulation of gene expression, epigenetic 7 2,08333333 5,52E-05HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, HIST1H3B, HIST1H3C 228 50 16792 10,3108772 0,07737121 0,01569471 0,01564089

GOTERM_BP_DIRECT GO:0006335~DNA replication-dependent nucleosome assembly 6 1,78571429 6,46E-05HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, HIST1H3B, HIST1H3C 228 32 16792 13,8092105 0,08987317 0,01569471 0,01564089

UP_SEQ_FEATURE domain:Cadherin 6 8 2,38095238 6,66E-05PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 244 83 20063 7,92534071 0,0674653 0,01747829 0,01747829

INTERPRO IPR000164:Histone H3 5 1,48809524 7,69E-05HIST2H3A, HIST1H3A, HIST1H3J, HIST1H3B, HIST1H3C 231 19 18559 21,1426293 0,03952111 0,01080564 0,01072315

INTERPRO IPR020894:Cadherin conserved site 9 2,67857143 8,25E-05ME1, PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 231 113 18559 6,39891966 0,04230349 0,01080564 0,01072315

GOTERM_CC_DIRECT GO:0070062~extracellular exosome 59 17,5595238 8,30E-05COL12A1, RPLP0, HIST2H2AB, ATP5C1, N4BP2L2, FBL, GJA1, UBL3, RPS19, SMPD1, ARHGDIB, ANXA6, HIST1H1E, MAN1A1, TIMP1, RPS11, HAVCR2, HIST1H2AB, PLS1, RPS5, PLAUR, PGD, EEF1G, HIST2H3A, NPC2, ANGPTL2, PLA2R1, MFGE8, PLCB1, GRN, AHCY, HIST1H3J, PSMD13, HTRA1, GLG1, DPP4, PRDX3, PSMB6, SCEL, HIST1H3A, FLRT2, RRAS, MGAT5, PLCG2, SLIT2, HIST1H3B, HIST1H3C, FAM26E, ATAD2, LAMB1, EEF2, HIST1H4B, KRT17, EIF3I, KRT14, CDK1, HIST1H4H, FAT4, FBN1 232 2811 18224 1,64871993 0,02523757 0,00839839 0,00818025

GOTERM_CC_DIRECT GO:0031012~extracellular matrix 14 4,16666667 1,09E-04RPS5, COL12A1, HTRA1, LAMB1, EEF2, HIST1H4B, FRAS1, RPS19, NOV, ABI3BP, HIST1H4H, MFGE8, RPS11, FBN1 232 296 18224 3,71528425 0,03303734 0,00839839 0,00818025

INTERPRO IPR002126:Cadherin 9 2,67857143 1,12E-04ME1, PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 231 118 18559 6,127779 0,05692404 0,01098468 0,01090083

INTERPRO IPR015919:Cadherin-like 9 2,67857143 1,26E-04ME1, PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 231 120 18559 6,02564935 0,06378698 0,01098468 0,01090083

GOTERM_BP_DIRECT GO:0031047~gene silencing by RNA 9 2,67857143 1,32E-04NDC1, SEH1L, HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, HIST1H3B, HIST1H3C 228 111 16792 5,9715505 0,17481065 0,02744711 0,02735298

SMART SM00428:H3 5 1,48809524 1,39E-04HIST2H3A, HIST1H3A, HIST1H3J, HIST1H3B, HIST1H3C 147 19 10057 18,0039384 0,02179094 0,02180269 0,02180269

INTERPRO IPR013164:Cadherin, N-terminal 7 2,08333333 1,52E-04PCDHB14, PCDHB13, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 231 65 18559 8,65221445 0,07670271 0,0113997 0,01131268

KEGG_PATHWAY hsa05322:Systemic lupus erythematosus 11 3,27380952 1,70E-04HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H2BJ, SNRPD1, HIST2H2AB, HIST1H4H, HIST1H3B, HIST1H3C, HIST1H2AB 128 134 6879 4,41167211 0,03109047 0,03158135 0,03158135

UP_KEYWORDS Cell adhesion 17 5,05952381 1,70E-04EPHA4, COL12A1, PCDHB14, LAMB1, PCDHB13, PCDHB12, L1CAM, PCDHB11, PCDHB10, DPP4, FAP, FLRT2, FAT4, MFGE8, NEO1, PCDHB9, PCDHB8 241 479 20581 3,0308388 0,0467319 0,00598188 0,00574771

GOTERM_MF_DIRECT GO:0005509~calcium ion binding 23 6,8452381 2,02E-04LRP1, SYT1, DGKA, HEG1, PCDHB14, CBLB, PCDHB13, PCDHB12, PCDHB11, PCDHB10, LPCAT2, ME1, ANXA6, RAPGEF2, MAN1A1, SLIT2, FAT4, PLCB1, PCDHB9, PCDHB8, RPTN, PLS1, FBN1 223 717 16881 2,42829803 0,09052846 0,04926812 0,04926812

GOTERM_MF_DIRECT GO:0042393~histone binding 9 2,67857143 2,10E-04HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, ATAD2, LEF1, HIST1H4H, HIST1H3B, HIST1H3C 223 122 16881 5,58439315 0,09384653 0,04926812 0,04926812

GOTERM_BP_DIRECT GO:0051290~protein heterotetramerization 6 1,78571429 2,44E-04HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, HIST1H3B, HIST1H3C 228 42 16792 10,5213033 0,29984895 0,04455195 0,04439917

GOTERM_CC_DIRECT GO:0000784~nuclear chromosome, telomeric region 9 2,67857143 2,54E-04HIST1H3A, HIST1H4B, HIST1H3J, RPA1, CDK1, HIST1H4H, DNA2, HIST1H3B, HIST1H3C 232 130 18224 5,43819629 0,07539179 0,01567504 0,0152679

UP_KEYWORDS Calcium 24 7,14285714 2,56E-04LRP1, SYT1, DGKA, HEG1, PCDHB14, CBLB, PCDHB13, PCDHB12, PCDHB11, PCDHB10, FRAS1, LPCAT2, ME1, ANXA6, PLCG2, COL10A1, MAN1A1, FAT4, PLCB1, PCDHB9, PCDHB8, RPTN, PLS1, FBN1 241 877 20581 2,33701273 0,06950759 0,00800357 0,00769026

SMART SM00112:CA 9 2,67857143 2,76E-04ME1, PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 147 116 10057 5,30805771 0,0426741 0,02180269 0,02180269

UP_KEYWORDS Methylation 26 7,73809524 2,89E-04CDS1, HIST1H2BJ, HIST1H3J, HIST2H2AB, LMNB1, FBL, HIST1H3A, UBL3, RPS19, RRAS, SNRPD1, HIST1H1E, KIF1C, SCN5A, HIST1H3B, RPS11, HIST1H3C, TMPO, HIST1H2AB, TET2, EEF2, RPIA, HIST2H3A, HIST1H4B, HIST1H4H, SOS2 241 1001 20581 2,21813871 0,07806116 0,00812646 0,00780835

UP_SEQ_FEATURE domain:Cadherin 5 8 2,38095238 2,91E-04PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 244 105 20063 6,26479313 0,26346212 0,05143091 0,05143091

UP_SEQ_FEATURE cross-link:Glycyl lysine isopeptide (Lys-Gly) (interchain with G-Cter in ubiquitin) 12 3,57142857 2,94E-04HIST2H3A, HIST1H3A, HIST1H3J, HIST1H2BJ, EIF3I, BOD1L1, CDK1, KIF14, HIST2H2AB, HIST1H3B, HIST1H3C, HIST1H2AB 244 255 20063 3,86943105 0,26533221 0,05143091 0,05143091

GOTERM_BP_DIRECT GO:0060968~regulation of gene silencing 4 1,19047619 3,71E-04HIST1H3A, HIST1H3J, HIST1H3B, HIST1H3C 228 11 16792 26,7814992 0,41808657 0,06014812 0,05994185

UP_SEQ_FEATURE domain:Cadherin 3 8 2,38095238 4,32E-04PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 244 112 20063 5,87324356 0,36441345 0,05319864 0,05319864

UP_SEQ_FEATURE domain:Cadherin 4 8 2,38095238 4,32E-04PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 244 112 20063 5,87324356 0,36441345 0,05319864 0,05319864

GOTERM_CC_DIRECT GO:0005925~focal adhesion 15 4,46428571 4,90E-04LRP1, RPS5, RPLP0, PLAUR, L1CAM, DPP4, GJA1, RPS19, FAP, FLRT2, RRAS, PALLD, ANXA6, TNS4, RPS11 232 391 18224 3,01349325 0,13998332 0,02410865 0,02348245
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UP_SEQ_FEATURE domain:Cadherin 1 8 2,38095238 5,07E-04PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 244 115 20063 5,72002851 0,41234451 0,05319864 0,05319864

UP_SEQ_FEATURE domain:Cadherin 2 8 2,38095238 5,07E-04PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 244 115 20063 5,72002851 0,41234451 0,05319864 0,05319864

UP_KEYWORDS rRNA processing 7 2,08333333 5,10E-04FBL, EXOSC5, UTP6, HEATR1, DDX21, WDR12, DCAF13 241 86 20581 6,95102769 0,13357466 0,01303116 0,01252104

GOTERM_BP_DIRECT GO:0016339~calcium-dependent cell-cell adhesion via plasma membrane cell adhesion molecules 5 1,48809524 5,16E-04PCDHB14, PCDHB13, PCDHB11, PCDHB10, PCDHB9 228 28 16792 13,1516291 0,52886652 0,07524196 0,07498393

GOTERM_CC_DIRECT GO:0000228~nuclear chromosome 6 1,78571429 5,48E-04HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, HIST1H3B, HIST1H3C 232 53 18224 8,89264802 0,15532791 0,02410865 0,02348245

GOTERM_BP_DIRECT GO:0006364~rRNA processing 11 3,27380952 6,81E-04FBL, EXOSC5, UTP6, RPS19, RPS5, HEATR1, RPLP0, DDX21, RPS11, WDR12, DCAF13 228 214 16792 3,78570257 0,62984389 0,09031744 0,09000771

UP_SEQ_FEATURE sequence variant 175 52,0833333 0,00101816TAS2R20, DGKA, DSCC1, COL12A1, CBLB, GJA1, KIAA1109, RPS19, HERC1, FAM198B, SCN9A, TNS4, SLC16A4, RPTN, TMPO, PLS1, MEF2A, EPHA4, RSAD2, IPMK, TAS2R14, PGD, GANC, EREG, INPP4B, HIST2H3A, CCNE2, KIF16B, WDFY3, PLA2R1, CDS1, SLC22A3, TBC1D19, ZCCHC6, SEH1L, PARM1, USP53, HIST1H3J, PSMD13, ABHD2, FAXDC2, SEL1L, BOD1L1, FPR1, TRANK1, TNFRSF11B, DDX60, PRDX3, HIST1H3A, ZMAT1, FLRT2, HIVEP1, PLCG2, STK38L, CLSPN, HIST1H3B, HIST1H3C, MAP9, C5ORF42, CPA4, EXPH5, SEC31A, ABCA1, TAS2R31, KLRC2, WFS1, TNFSF15, KLRC3, KLRC4, DENND4C, L1CAM, NDC80, CYLD, TBCK, PTPRB, HIST1H4B, HIST1H4H, FAT4, GCLM, CD24, PCDHB9, PCDHB8, ATG2B, FBN1, MOXD1, SMG1, CHD9, HIST2H2AB, KIF14, KIAA1551, KIF11, N4BP2L2, LMNB1, HERPUD1, NUDCD1, SMPD1, NUF2, C3ORF52, PBK, COL10A1, FLVCR2, HIST1H1E, MAN1A1, MYBL2, SCN5A, NEO1, DLGAP5, CEP55, HAVCR2, OFD1, NDC1, BRD2, MANBA, HEG1, TTC3P1, TET2, PLAUR, LRRC40, SERPINB7, MASTL, NOV, NPC2, PALLD, DEPDC1, KIF2C, MFGE8, PLCB1, SOS2, TLR2, AGPAT5, SLFN5, CAMK2D, GRN, AHCY, LRP1, HEATR1, HERC2P2, LEF1, NTN4, 244 12443 20063 1,15642905 0,65650724 0,09718757 0,09718757

GOTERM_BP_DIRECT GO:0044267~cellular protein metabolic process 8 2,38095238 0,00111406HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H4H, MFGE8, HIST1H3B, HIST1H3C 228 118 16792 4,99316087 0,80312874 0,13535832 0,13489413

GOTERM_MF_DIRECT GO:0046982~protein heterodimerization activity 16 4,76190476 0,00129602MEF2A, HIST1H3J, HIST1H2BJ, BNIP3, HIST2H2AB, HIST2H3A, HIST1H4B, HIST1H3A, HIST1H4H, HIST1H3B, GCLM, HIST1H3C, SOS2, SOX4, HIST1H2AB, TLR2 223 465 16881 2,60471575 0,45568463 0,20261075 0,20261075

GOTERM_BP_DIRECT GO:0007156~homophilic cell adhesion via plasma membrane adhesion molecules 9 2,67857143 0,00139871ME1, PCDHB14, PCDHB13, FAT4, PCDHB12, PCDHB11, PCDHB10, PCDHB9, PCDHB8 228 158 16792 4,1952032 0,87006928 0,15687126 0,15633329

KEGG_PATHWAY hsa05034:Alcoholism 11 3,27380952 0,00153224HIST2H3A, HIST1H3A, HIST1H4B, HIST1H3J, HIST1H2BJ, HIST2H2AB, HIST1H4H, HIST1H3B, HIST1H3C, SOS2, HIST1H2AB 128 177 6879 3,33990996 0,24814692 0,14249789 0,14249789

INTERPRO IPR019821:Kinesin, motor region, conserved site 5 1,48809524 0,00162426KIF16B, KIF14, KIF1C, KIF2C, KIF11 231 41 18559 9,79780382 0,57335513 0,10638892 0,10557679

UP_SEQ_FEATURE domain:Kinesin-motor 5 1,48809524 0,00194881KIF16B, KIF14, KIF1C, KIF2C, KIF11 244 44 20063 9,34379657 0,87078733 0,17052082 0,17052082

GOTERM_CC_DIRECT GO:0000788~nuclear nucleosome 5 1,48809524 0,0022947HIST1H3A, HIST1H3J, HIST1H2BJ, HIST1H3B, HIST1H3C 232 44 18224 8,92633229 0,50716413 0,07941132 0,07734869

INTERPRO IPR001752:Kinesin, motor domain 5 1,48809524 0,00229926KIF16B, KIF14, KIF1C, KIF2C, KIF11 231 45 18559 8,92688793 0,70066733 0,13386806 0,13284616

GOTERM_CC_DIRECT GO:0071438~invadopodium membrane 3 0,89285714 0,00232046DPP4, FAP, PLAUR 232 6 18224 39,2758621 0,51106827 0,07941132 0,07734869

GOTERM_MF_DIRECT GO:0031492~nucleosomal DNA binding 5 1,48809524 0,00308282HIST2H3A, HIST1H3A, HIST1H3J, HIST1H3B, HIST1H3C 223 46 16881 8,22821213 0,76497776 0,36146047 0,36146047

GOTERM_CC_DIRECT GO:0005654~nucleoplasm 52 15,4761905 0,00366297CHD9, DSCC1, ADK, ZBTB20, CBLB, LMNB1, FBL, RPS19, SNRPD1, MYBL2, RPS11, NEO1, SOX4, MEF2A, RPS5, IPMK, MASTL, HIST2H3A, CCNE2, DEPDC1, DNA2, NFAT5, CAMK2D, HIST1H2BJ, HIST1H3J, PSMD13, BOD1L1, HEATR1, LEF1, DDX21, TYMS, RNPC3, PSMB6, EXOSC5, HIST1H3A, CLSPN, HIST1H3B, HIST1H3C, DCAF13, E2F7, ATF7IP, UTP6, BNIP3, ATAD2, RPA1, WDR12, HIST1H4B, KIAA0101, CENPK, CDK1, HIST1H4H, POLR3G 232 2784 18224 1,46720174 0,67705284 0,11281952 0,10988915

UP_KEYWORDS Polymorphism 162 48,2142857 0,00376593TAS2R20, DGKA, DSCC1, COL12A1, CBLB, GJA1, KIAA1109, HERC1, FAM198B, SCN9A, TNS4, SLC16A4, RPTN, TMPO, PLS1, EPHA4, RSAD2, IPMK, TAS2R14, PGD, GANC, EREG, INPP4B, HIST2H3A, CCNE2, KIF16B, WDFY3, PLA2R1, CDS1, SLC22A3, TBC1D19, ZCCHC6, SEH1L, PARM1, USP53, PSMD13, ABHD2, FAXDC2, SEL1L, BOD1L1, HTRA1, FPR1, TRANK1, TNFRSF11B, DDX60, PRDX3, ZMAT1, FLRT2, HIVEP1, PLCG2, STK38L, CLSPN, MAP9, C5ORF42, CPA4, EXPH5, SEC31A, ABCA1, TAS2R31, KLRC2, WFS1, TNFSF15, KLRC3, KLRC4, DENND4C, L1CAM, NDC80, TBCK, PTPRB, HIST1H4B, HIST1H4H, FAT4, GCLM, CD24, PCDHB9, PCDHB8, ATG2B, FBN1, MOXD1, SMG1, CHD9, HIST2H2AB, KIF14, KIAA1551, KIF11, N4BP2L2, LMNB1, HERPUD1, NUDCD1, NUF2, C3ORF52, PBK, COL10A1, FLVCR2, HIST1H1E, MAN1A1, MYBL2, SCN5A, NEO1, DLGAP5, CEP55, HAVCR2, NDC1, BRD2, MANBA, HEG1, TET2, PLAUR, LRRC40, SERPINB7, MASTL, NOV, NPC2, PALLD, DEPDC1, KIF2C, MFGE8, PLCB1, SOS2, TLR2, AGPAT5, SLFN5, CAMK2D, GRN, AHCY, LRP1, HEATR1, LEF1, NTN4, DDX21, ARNTL2, SLC25A27, PSMB6, SCEL, EXOSC5, CST1, SLIT2, DCAF13, E2F7, ATF7IP, U 241 12043 20581 1,1487612 0,65362131 0,08818542 0,08473332

SMART SM00129:KISc 5 1,48809524 0,00400216KIF16B, KIF14, KIF1C, KIF2C, KIF11 147 45 10057 7,60166289 0,46932774 0,21078064 0,21078064

GOTERM_CC_DIRECT GO:0005871~kinesin complex 5 1,48809524 0,00453025KIF16B, KIF14, KIF1C, KIF2C, KIF11 232 53 18224 7,41054001 0,75303005 0,12684713 0,1235524

GOTERM_BP_DIRECT GO:0051315~attachment of mitotic spindle microtubules to kinetochore 3 0,89285714 0,00482828SEH1L, KIF2C, NDC80 228 8 16792 27,6184211 0,99913837 0,50283132 0,50110693

KEGG_PATHWAY hsa03008:Ribosome biogenesis in eukaryotes 7 2,08333333 0,00524519FBL, SNORD3B-2, SNORD3B-1, UTP6, HEATR1, SNORD3C, SNORD3A 128 87 6879 4,32408405 0,62400263 0,32520184 0,32520184

UP_KEYWORDS Palmoplantar keratoderma 4 1,19047619 0,00605228GJA1, KRT17, KRT14, SERPINB7 241 32 20581 10,6747925 0,81838351 0,13082236 0,1257012

GOTERM_MF_DIRECT GO:0005515~protein binding 135 40,1785714 0,00736403DSCC1, CBLB, SAT1, FAM122A, FBL, LAPTM4B, GJA1, KIAA1109, RPS19, SNRPD1, ARHGDIB, RPS11, TNS4, SOX4, MEF2A, EPHA4, RSAD2, RPS5, EREG, INPP4B, HIST2H3A, CCNE2, DAAM1, WDFY3, DNA2, SLC22A3, TBC1D19, SEH1L, USP53, HIST1H3J, SEL1L, FPR1, DDX60, DPP4, PRDX3, HIST1H3A, BAG2, RRAS, HIVEP1, PLCG2, STK38L, CLSPN, HIST1H3B, HIST1H3C, SEC31A, ABCA1, SYT1, KLRC2, WFS1, EEF2, NDC80, LRP2BP, CYLD, PTPRB, HIST1H4B, CDK1, HIST1H4H, FAT4, CD24, FBN1, MOXD1, SMG1, RPLP0, KIF14, N4BP2L2, PIK3CG, LMNB1, HERPUD1, MED11, NUDCD1, C1QBP, SMPD1, NUF2, C3ORF52, ANXA6, PBK, COL10A1, HIST1H1E, KIF1C, MYBL2, TIMP1, SCN5A, NEO1, DLGAP5, CEP55, HAVCR2, OFD1, BRD2, TET2, PLAUR, EEF1G, NOV, NPC2, PALLD, DEPDC1, RAPGEF2, KIF2C, PLCB1, DCTPP1, SOS2, PRTFDC1, TLR2, AGPAT5, NFAT5, CAMK2D, GRN, AHCY, LRP1, HEATR1, LEF1, NTN4, DDX21, SCEL, EXOSC5, CST1, EMC6, SLIT2, E2F7, ATF7IP, BNIP3, KCNJ15, RPA1, PCDHB14, WDR12, RPIA, TJP1, KRT17, KIAA0101, FAP, RAB12, EIF3I, KRT14, CENPK, LGR5, RECK 223 8785 16881 1,16328281 0,96877417 0,69074602 0,69074602

INTERPRO IPR009030:Insulin-like growth factor binding protein, N-terminal 7 2,08333333 0,00777882FRAS1, LRP1, NOV, HEG1, HTRA1, FAT4, FBN1 231 139 18559 4,04599956 0,98329487 0,39564495 0,39262476

INTERPRO IPR000742:Epidermal growth factor-like domain 9 2,67857143 0,00830552FRAS1, LRP1, HEG1, LAMB1, FAT4, SLIT2, MFGE8, EREG, FBN1 231 231 18559 3,13020745 0,98735215 0,39564495 0,39262476

GOTERM_BP_DIRECT GO:0000462~maturation of SSU-rRNA from tricistronic rRNA transcript (SSU-rRNA, 5.8S rRNA, LSU-rRNA) 4 1,19047619 0,00905835UTP6, RPS19, HEATR1, DCAF13 228 32 16792 9,20614035 0,99999827 0,84752236 0,8446159

KEGG_PATHWAY hsa04070:Phosphatidylinositol signaling system 7 2,08333333 0,00928215CDS1, INPP4B, DGKA, IPMK, PLCG2, PLCB1, PIK3CG 128 98 6879 3,83872768 0,82351892 0,43161974 0,43161974

GOTERM_BP_DIRECT GO:0007416~synapse assembly 5 1,48809524 0,00930066PCDHB14, PCDHB13, PCDHB11, PCDHB10, PCDHB9 228 61 16792 6,03681334 0,99999879 0,84752236 0,8446159

UP_KEYWORDS Cell cycle 16 4,76190476 0,00948508SEH1L, DSCC1, TET2, KIF11, MASTL, NDC80, CYLD, CCNE2, NUF2, CDK1, KIF2C, CLSPN, E2F7, MAP9, DLGAP5, CEP55 241 650 20581 2,10211299 0,93130145 0,19037903 0,18292647

GOTERM_CC_DIRECT GO:0032040~small-subunit processome 4 1,19047619 0,00975921FBL, UTP6, HEATR1, DCAF13 232 35 18224 8,9773399 0,95122803 0,25048634 0,24398021

GOTERM_MF_DIRECT GO:0016887~ATPase activity 8 2,38095238 0,01072524ATF7IP, ABCA1, ATAD2, KIF14, ATP5C1, KIF1C, KIF2C, DNA2 223 183 16881 3,30927001 0,99363732 0,83835613 0,83835613

UP_KEYWORDS Mitosis 9 2,67857143 0,0120555SEH1L, NUF2, CDK1, KIF2C, KIF11, MASTL, NDC80, MAP9, CEP55 241 262 20581 2,93353077 0,96689862 0,22583967 0,21699897

GOTERM_BP_DIRECT GO:0090307~mitotic spindle assembly 4 1,19047619 0,01253555OFD1, MYBL2, KIF11, MAP9 228 36 16792 8,18323587 0,99999999 1 0,99725463

GOTERM_BP_DIRECT GO:0007080~mitotic metaphase plate congression 4 1,19047619 0,01350807SEH1L, KIF14, KIF2C, CEP55 228 37 16792 7,96206733 1 1 0,99725463

INTERPRO IPR003961:Fibronectin, type III 8 2,38095238 0,01485486ATF7IP, EPHA4, PTPRB, FLRT2, ABI3BP, COL12A1, L1CAM, NEO1 231 207 18559 3,1050045 0,99960725 0,64866236 0,64371074

GOTERM_CC_DIRECT GO:0005921~gap junction 3 0,89285714 0,01506806TJP1, GJA1, NOV 232 15 18224 15,7103448 0,99068642 0,34959162 0,34051132

UP_KEYWORDS Phospholipid biosynthesis 4 1,19047619 0,01550279CDS1, AGPAT5, LPCAT2, MBOAT2 241 45 20581 7,59096358 0,98760428 0,27226771 0,26160955

GOTERM_CC_DIRECT GO:0005635~nuclear envelope 7 2,08333333 0,01599766NDC1, AGPAT5, SEH1L, BNIP3, WDFY3, LMNB1, TMPO 232 159 18224 3,45825201 0,99303681 0,34959162 0,34051132

UP_SEQ_FEATURE domain:EGF-like 6 4 1,19047619 0,0161329LRP1, FAT4, SLIT2, FBN1 244 44 20063 7,47503726 0,99999996 1 1

GOTERM_BP_DIRECT GO:0001580~detection of chemical stimulus involved in sensory perception of bitter taste 4 1,19047619 0,01667738CST1, TAS2R31, TAS2R20, TAS2R14 228 40 16792 7,36491228 1 1 0,99725463

GOTERM_BP_DIRECT GO:0032469~endoplasmic reticulum calcium ion homeostasis 3 0,89285714 0,01701421CAMK2D, WFS1, HERPUD1 228 15 16792 14,7298246 1 1 0,99725463

GOTERM_CC_DIRECT GO:0005604~basement membrane 5 1,48809524 0,0180324FRAS1, NTN4, LAMB1, TIMP1, FBN1 232 79 18224 4,97162811 0,99631935 0,34959162 0,34051132

GOTERM_BP_DIRECT GO:0019083~viral transcription 6 1,78571429 0,01804674NDC1, SEH1L, RPS19, RPS5, RPLP0, RPS11 228 112 16792 3,94548872 1 1 0,99725463

UP_SEQ_FEATURE domain:Fibronectin type-III 5 4 1,19047619 0,01816891PTPRB, COL12A1, L1CAM, NEO1 244 46 20063 7,15003564 1 1 1

UP_KEYWORDS Signal-anchor 12 3,57142857 0,01828569DPP4, KLRC2, FAP, TNFSF15, KLRC3, ABHD2, MGAT5, KLRC4, FAM198B, LPCAT2, MAN1A1, TMPO 241 455 20581 2,25226392 0,99440476 0,30225177 0,29041985

GOTERM_CC_DIRECT GO:0005829~cytosol 56 16,6666667 0,01844036SMG1, DGKA, RPLP0, ADK, KIF14, CBLB, KIF11, SAT1, PIK3CG, GJA1, RPS19, HERC1, SNRPD1, C1QBP, ARHGDIB, NUF2, ME1, RPS11, OFD1, RPS5, PGD, EEF1G, INPP4B, CCNE2, DAAM1, KIF16B, RAPGEF2, KIF2C, PLCB1, DCTPP1, SOS2, PRTFDC1, CAMK2D, SEH1L, AHCY, PSMD13, HTRA1, TYMS, PRDX3, PSMB6, EXOSC5, BAG2, PLCG2, SEC31A, DENND4C, EEF2, NDC80, RPIA, TJP1, CYLD, EIF3I, KRT14, CENPK, CDK1, POLR3G, GCLM 232 3315 18224 1,32696729 0,99676152 0,34959162 0,34051132

GOTERM_BP_DIRECT GO:1900034~regulation of cellular response to heat 5 1,48809524 0,01873038NDC1, CAMK2D, SEH1L, BAG2, RPA1 228 75 16792 4,90994152 1 1 0,99725463

GOTERM_CC_DIRECT GO:0014704~intercalated disc 4 1,19047619 0,01929564TJP1, CAMK2D, GJA1, SCN5A 232 45 18224 6,98237548 0,99752408 0,34959162 0,34051132

UP_KEYWORDS Phospholipid metabolism 4 1,19047619 0,01945875CDS1, AGPAT5, LPCAT2, MBOAT2 241 49 20581 6,97129308 0,99600138 0,30377263 0,29188118

SMART SM00181:EGF 8 2,38095238 0,01964236FRAS1, LRP1, HEG1, LAMB1, FAT4, SLIT2, MFGE8, FBN1 147 188 10057 2,91127515 0,9564732 0,77587336 0,77587336

GOTERM_BP_DIRECT GO:0007067~mitotic nuclear division 9 2,67857143 0,01997379OFD1, NUF2, PBK, CDK1, KIF2C, KIF11, MASTL, NDC80, CEP55 228 248 16792 2,67275042 1 1 0,99725463

GOTERM_MF_DIRECT GO:0008574~ATP-dependent microtubule motor activity, plus-end-directed 3 0,89285714 0,0205629KIF16B, KIF14, KIF11 223 17 16881 13,3587444 0,99994139 1 1

GOTERM_MF_DIRECT GO:0003777~microtubule motor activity 5 1,48809524 0,02117162KIF16B, KIF14, KIF1C, KIF2C, KIF11 223 80 16881 4,73122197 0,99995621 1 1

GOTERM_CC_DIRECT GO:0005578~proteinaceous extracellular matrix 9 2,67857143 0,02118679FLRT2, NOV, COL10A1, TNFRSF11B, TIMP1, SLIT2, GLG1, RPTN, FBN1 232 268 18224 2,63793103 0,9986337 0,36252953 0,35311318

UP_KEYWORDS Membrane 104 30,952381 0,02154549TAS2R20, ATP5C1, LAPTM4B, GJA1, KIAA1109, HERC1, FAM198B, SCN9A, SLC16A4, TMPO, EPHA4, RSAD2, TAS2R14, EREG, INPP4B, KIF16B, WDFY3, PLA2R1, CDS1, SLC22A3, PARM1, ABHD2, FAXDC2, SEL1L, HTRA1, FPR1, GLG1, DPP4, RRAS, FLRT2, STK38L, C5ORF42, SEC31A, ABCA1, TMEM184C, SLC10A7, SYT1, TAS2R31, KLRC2, FAM26E, WFS1, TNFSF15, KLRC3, KLRC4, DENND4C, L1CAM, CYLD, PTPRB, FAT4, CD24, PCDHB9, PCDHB8, ATG2B, SLC44A5, MOXD1, PIK3CG, LMNB1, HERPUD1, UBL3, C1QBP, SMPD1, C3ORF52, ME1, FLVCR2, MAN1A1, SCN5A, NEO1, HAVCR2, OFD1, NDC1, HEG1, FAAH2, PLAUR, RAPGEF2, MFGE8, PLCB1, TLR2, AGPAT5, NFAT5, CAMK2D, LRP1, TYMS, SLC25A27, SCEL, MGAT5, EMC6, BNIP3, KCNJ15, PCDHB14, MBOAT2, PCDHB13, PCDHB12, PCDHB11, PCDHB10, UQCRHL, RPIA, TJP1, FRAS1, FAP, RAB12, LPCAT2, SLC25A33, LGR5, RECK 241 7494 20581 1,18513843 0,99780255 0,31864643 0,30617273

KEGG_PATHWAY hsa04012:ErbB signaling pathway 6 1,78571429 0,02197478CAMK2D, PLCG2, CBLB, SOS2, PIK3CG, EREG 128 87 6879 3,70635776 0,9839635 0,81746197 0,81746197

UP_SEQ_FEATURE domain:Fibronectin type-III 2 6 1,78571429 0,02303919EPHA4, PTPRB, ABI3BP, COL12A1, L1CAM, NEO1 244 133 20063 3,70941699 1 1 1

GOTERM_BP_DIRECT GO:0001558~regulation of cell growth 5 1,48809524 0,0231447CAMK2D, KIAA1109, NOV, HTRA1, KIF14 228 80 16792 4,60307018 1 1 0,99725463

UP_SEQ_FEATURE domain:Fibronectin type-III 1 6 1,78571429 0,0237042EPHA4, PTPRB, ABI3BP, COL12A1, L1CAM, NEO1 244 134 20063 3,68173477 1 1 1

UP_SEQ_FEATURE chain:Protocadherin beta-9 2 0,5952381 0,02407759PCDHB10, PCDHB9 244 2 20063 82,2254098 1 1 1

UP_SEQ_FEATURE chain:Protocadherin beta-10 2 0,5952381 0,02407759PCDHB10, PCDHB9 244 2 20063 82,2254098 1 1 1

GOTERM_BP_DIRECT GO:0007018~microtubule-based movement 5 1,48809524 0,02409699KIF16B, KIF14, KIF1C, KIF2C, KIF11 228 81 16792 4,54624215 1 1 0,99725463

GOTERM_BP_DIRECT GO:0030705~cytoskeleton-dependent intracellular transport 3 0,89285714 0,0241436KIF16B, KIF14, KIF1C 228 18 16792 12,2748538 1 1 0,99725463

GOTERM_CC_DIRECT GO:0000777~condensed chromosome kinetochore 5 1,48809524 0,02472162SEH1L, NUF2, CENPK, KIF2C, NDC80 232 87 18224 4,5144669 0,99955166 0,40075044 0,39034134

GOTERM_MF_DIRECT GO:0003841~1-acylglycerol-3-phosphate O-acyltransferase activity 3 0,89285714 0,02541482AGPAT5, LPCAT2, MBOAT2 223 19 16881 11,9525608 0,99999429 1 1

GOTERM_BP_DIRECT GO:0043647~inositol phosphate metabolic process 4 1,19047619 0,02555783INPP4B, IPMK, PLCG2, PLCB1 228 47 16792 6,26801045 1 1 0,99725463

GOTERM_BP_DIRECT GO:0051726~regulation of cell cycle 6 1,78571429 0,02664231KIAA0101, CCNE2, MYBL2, MASTL, PLCB1, PRR11 228 124 16792 3,56366723 1 1 0,99725463

UP_KEYWORDS Cell junction 15 4,46428571 0,02715806EPHA4, USP53, SYT1, HEG1, PLAUR, TJP1, DPP4, GJA1, FAP, FLRT2, NOV, PALLD, RAPGEF2, TNS4, HAVCR2 241 675 20581 1,89774089 0,9995636 0,366906 0,35254313

GOTERM_BP_DIRECT GO:0018105~peptidyl-serine phosphorylation 6 1,78571429 0,02745813CAMK2D, SMG1, CDK1, STK38L, CLSPN, MASTL 228 125 16792 3,53515789 1 1 0,99725463

UP_KEYWORDS Glycoprotein 67 19,9404762 0,0280805SLC44A5, MOXD1, TAS2R20, COL12A1, CTSO, SMPD1, SCN9A, FAM198B, MAN1A1, TIMP1, SCN5A, NEO1, HAVCR2, EPHA4, MANBA, HEG1, TET2, PLAUR, TAS2R14, EREG, NOV, NPC2, ANGPTL2, PLA2R1, MFGE8, TLR2, SLC22A3, GRN, PARM1, HIST1H2BJ, LRP1, ABHD2, SEL1L, NTN4, FPR1, TNFRSF11B, GLG1, DPP4, FLRT2, MGAT5, ABI3BP, SLIT2, CPA4, ABCA1, SYT1, TAS2R31, KLRC2, WFS1, TNFSF15, KLRC3, PCDHB14, PCDHB13, LAMB1, PCDHB12, L1CAM, PCDHB11, PCDHB10, PTPRB, FRAS1, FAP, FAT4, CD24, PCDHB9, LGR5, RECK, PCDHB8, FBN1 241 4551 20581 1,25723771 0,99966572 0,366906 0,35254313

UP_KEYWORDS Kinetochore 5 1,48809524 0,02872574SEH1L, NUF2, CENPK, KIF2C, NDC80 241 99 20581 4,31304749 0,99972262 0,366906 0,35254313

GOTERM_MF_DIRECT GO:0030515~snoRNA binding 3 0,89285714 0,03068119UTP6, HEATR1, DDX21 223 21 16881 10,8142217 0,99999955 1 1

GOTERM_BP_DIRECT GO:0098609~cell-cell adhesion 9 2,67857143 0,03132441EEF1G, TJP1, PSMB6, HIST1H3A, HIST1H3J, EEF2, HIST1H3B, HIST1H3C, TMPO 228 271 16792 2,44591183 1 1 0,99725463

GOTERM_BP_DIRECT GO:0071277~cellular response to calcium ion 4 1,19047619 0,03156831MEF2A, CAMK2D, SYT1, SCN5A 228 51 16792 5,77640179 1 1 0,99725463

UP_KEYWORDS Niemann-Pick disease 2 0,5952381 0,03457902NPC2, SMPD1 241 3 20581 56,9322268 0,99994925 0,40722443 0,39128326

UP_KEYWORDS Nucleus 75 22,3214286 0,03478073SMG1, CHD9, DSCC1, RPLP0, ADK, KIF14, HIST2H2AB, ZBTB20, LMNB1, FBL, MED11, RPS19, NUDCD1, SNRPD1, C1QBP, NUF2, HIST1H1E, MYBL2, SOX4, DLGAP5, HIST1H2AB, TMPO, NDC1, OFD1, MEF2A, BRD2, IPMK, MASTL, HIST2H3A, CCNE2, DEPDC1, WDFY3, KIF2C, DNA2, PLCB1, PRR11, AGPAT5, NFAT5, SEH1L, HIST1H2BJ, HIST1H3J, LRP1, HEATR1, LEF1, DDX21, TYMS, RNPC3, ARNTL2, PSMB6, EXOSC5, HIST1H3A, ZMAT1, ZNF827, HIVEP1, CLSPN, HIST1H3B, HIST1H3C, DCAF13, E2F7, ATF7IP, UTP6, ATAD2, RPA1, EEF2, WDR12, NDC80, KLF8, KLF7, HIST1H4B, KIAA0101, KRT14, CENPK, CDK1, HIST1H4H, POLR3G 241 5244 20581 1,22137214 0,99995215 0,40722443 0,39128326

GOTERM_CC_DIRECT GO:0000775~chromosome, centromeric region 4 1,19047619 0,03565084DSCC1, NUF2, KIF2C, NDC80 232 57 18224 5,51240169 0,99998606 0,5490229 0,53476257

UP_SEQ_FEATURE mutagenesis site 37 11,0119048 0,03591473SMG1, LRP1, HIST1H3J, HIST2H2AB, HTRA1, CBLB, TNFRSF11B, KIF11, SAT1, DPP4, HIST1H3A, PBK, STK38L, CLSPN, TIMP1, SCN5A, TNS4, HIST1H3B, HIST1H3C, E2F7, CEP55, HIST1H2AB, MEF2A, ATF7IP, BRD2, ATAD2, IPMK, NDC80, KLF8, CYLD, HIST2H3A, DAAM1, KRT17, KIAA0101, CCNE2, BLID, TLR2 244 2191 20063 1,38856238 1 1 1

UP_SEQ_FEATURE repeat:LRR 14 4 1,19047619 0,0362375LRRC40, SLIT2, LGR5, TLR2 244 60 20063 5,48169399 1 1 1

GOTERM_MF_DIRECT GO:0017134~fibroblast growth factor binding 3 0,89285714 0,03633724RPS19, SCN5A, GLG1 223 23 16881 9,87385455 0,99999997 1 1

INTERPRO IPR013032:EGF-like, conserved site 7 2,08333333 0,03791188LRP1, HEG1, FAT4, SLIT2, MFGE8, EREG, FBN1 231 199 18559 2,8261002 1 1 0,99426386

INTERPRO IPR018097:EGF-like calcium-binding, conserved site 5 1,48809524 0,03811545LRP1, HEG1, FAT4, SLIT2, FBN1 231 102 18559 3,93833291 1 1 0,99426386

GOTERM_MF_DIRECT GO:0098641~cadherin binding involved in cell-cell adhesion 9 2,67857143 0,03830963EEF1G, TJP1, PSMB6, HIST1H3A, HIST1H3J, EEF2, HIST1H3B, HIST1H3C, TMPO 223 290 16881 2,34929643 0,99999999 1 1

UP_KEYWORDS Cell division 10 2,97619048 0,03865122SEH1L, CCNE2, NUF2, CDK1, KIF2C, KIF11, MASTL, NDC80, MAP9, CEP55 241 388 20581 2,20098815 0,99998453 0,43443972 0,41743319

GOTERM_BP_DIRECT GO:0021987~cerebral cortex development 4 1,19047619 0,04002702LRP1, KIF14, FAT4, PLCB1 228 56 16792 5,26065163 1 1 0,99725463

UP_KEYWORDS Ribosome biogenesis 4 1,19047619 0,04032667C1QBP, HEATR1, WDR12, DCAF13 241 65 20581 5,25528248 0,99999052 0,43583819 0,41877691


image10.emf
UP_SEQ_FEATURE glycosylation site:N-linked (GlcNAc...) 64 19,047619 0,04039544SLC44A5, MOXD1, TAS2R20, COL12A1, CTSO, SMPD1, SCN9A, FAM198B, MAN1A1, TIMP1, SCN5A, NEO1, HAVCR2, EPHA4, MANBA, HEG1, PLAUR, TAS2R14, EREG, NOV, NPC2, ANGPTL2, PLA2R1, MFGE8, TLR2, SLC22A3, GRN, PARM1, LRP1, SEL1L, NTN4, FPR1, TNFRSF11B, GLG1, DPP4, FLRT2, MGAT5, ABI3BP, SLIT2, CPA4, ABCA1, SYT1, TAS2R31, KLRC2, TNFSF15, KLRC3, DENND4C, PCDHB14, PCDHB13, LAMB1, PCDHB12, L1CAM, PCDHB11, PCDHB10, PTPRB, FRAS1, FAP, FAT4, CD24, PCDHB9, LGR5, RECK, PCDHB8, FBN1 244 4234 20063 1,24289708 1 1 1

GOTERM_MF_DIRECT GO:0048306~calcium-dependent protein binding 4 1,19047619 0,04081597SYT1, WFS1, ANXA6, SEC31A 223 58 16881 5,22065873 1 1 1

INTERPRO IPR009053:Prefoldin 3 0,89285714 0,04089119KRT17, KRT14, LAMB1 231 26 18559 9,27022977 1 1 0,99426386

INTERPRO IPR007960:Mammalian taste receptor 3 0,89285714 0,04089119TAS2R31, TAS2R20, TAS2R14 231 26 18559 9,27022977 1 1 0,99426386

UP_SEQ_FEATURE domain:Fibronectin type-III 4 4 1,19047619 0,04096917PTPRB, COL12A1, L1CAM, NEO1 244 63 20063 5,22066094 1 1 1

INTERPRO IPR000152:EGF-type aspartate/asparagine hydroxylation site 5 1,48809524 0,04168426LRP1, HEG1, FAT4, SLIT2, FBN1 231 105 18559 3,82580911 1 1 0,99426386

KEGG_PATHWAY hsa00562:Inositol phosphate metabolism 5 1,48809524 0,04171164INPP4B, IPMK, PLCG2, PLCB1, PIK3CG 128 71 6879 3,78466109 0,99963834 1 1

UP_KEYWORDS Gap junction 3 0,89285714 0,0419596TJP1, GJA1, NOV 241 28 20581 9,14982217 0,99999413 0,43669063 0,41959598

GOTERM_MF_DIRECT GO:0033038~bitter taste receptor activity 3 0,89285714 0,04235922TAS2R31, TAS2R20, TAS2R14 223 25 16881 9,08394619 1 1 1

GOTERM_BP_DIRECT GO:0006661~phosphatidylinositol biosynthetic process 4 1,19047619 0,04369976CDS1, INPP4B, PLCG2, PIK3CG 228 58 16792 5,07924985 1 1 0,99725463

GOTERM_MF_DIRECT GO:0002020~protease binding 5 1,48809524 0,0443048DPP4, CST1, LRP1, FAP, TIMP1 223 101 16881 3,74750255 1 1 1

GOTERM_BP_DIRECT GO:0001816~cytokine production 3 0,89285714 0,04451683NFAT5, PLA2R1, PIK3CG 228 25 16792 8,83789474 1 1 0,99725463

INTERPRO IPR027417:P-loop containing nucleoside triphosphate hydrolase 18 5,35714286 0,04677263ABCA1, SLFN5, CHD9, ATAD2, KIF14, TRANK1, DDX21, KIF11, DDX60, EEF2, N4BP2L2, TJP1, RRAS, KIF16B, RAB12, KIF1C, KIF2C, DNA2 231 879 18559 1,64522849 1 1 0,99426386

UP_SEQ_FEATURE repeat:Sel1-like 6 2 0,5952381 0,04757779SEL1L, LRP2BP 244 4 20063 41,1127049 1 1 1

GOTERM_CC_DIRECT GO:0045121~membrane raft 7 2,08333333 0,04788208ABCA1, DPP4, GJA1, CBLB, EEF2, CD24, TLR2 232 206 18224 2,66923334 0,99999973 0,68802048 0,67014981

INTERPRO IPR002471:Peptidase S9, serine active site 2 0,5952381 0,04866158DPP4, FAP 231 4 18559 40,1709957 1 1 0,99426386

GOTERM_BP_DIRECT GO:0000082~G1/S transition of mitotic cell cycle 5 1,48809524 0,04961522CAMK2D, CCNE2, RPA1, CDK1, TYMS 228 102 16792 3,61025112 1 1 0,99725463

GOTERM_CC_DIRECT GO:0031262~Ndc80 complex 2 0,5952381 0,04975048NUF2, NDC80 232 4 18224 39,2758621 0,99999985 0,68802048 0,67014981

GOTERM_BP_DIRECT GO:0007062~sister chromatid cohesion 5 1,48809524 0,05109582SEH1L, NUF2, CENPK, KIF2C, NDC80 228 103 16792 3,57520014 1 1 0,99725463

GOTERM_BP_DIRECT GO:0032728~positive regulation of interferon-beta production 3 0,89285714 0,05118221ZBTB20, POLR3G, TLR2 228 27 16792 8,18323587 1 1 0,99725463

GOTERM_CC_DIRECT GO:0005811~lipid particle 4 1,19047619 0,05137815RSAD2, LPCAT2, FAAH2, ATG2B 232 66 18224 4,76071055 0,99999991 0,68802048 0,67014981

GOTERM_BP_DIRECT GO:0001649~osteoblast differentiation 5 1,48809524 0,05260047FBL, GJA1, LEF1, DDX21, RPS11 228 104 16792 3,54082321 1 1 0,99725463

UP_SEQ_FEATURE repeat:LRR 10 5 1,48809524 0,0526617FLRT2, LRRC40, SLIT2, LGR5, TLR2 244 116 20063 3,5441987 1 1 1

GOTERM_BP_DIRECT GO:1901164~negative regulation of trophoblast cell migration 2 0,5952381 0,05299138ARHGDIB, TIMP1 228 4 16792 36,8245614 1 1 0,99725463

GOTERM_BP_DIRECT GO:0010716~negative regulation of extracellular matrix disassembly 2 0,5952381 0,05299138DPP4, FAP 228 4 16792 36,8245614 1 1 0,99725463

GOTERM_BP_DIRECT GO:0006166~purine ribonucleoside salvage 2 0,5952381 0,05299138ADK, PRTFDC1 228 4 16792 36,8245614 1 1 0,99725463

BIOCARTA h_nkcellsPathway:Ras-Independent pathway in NK cell-mediated cytotoxicity 3 0,89285714 0,05407348KLRC2, KLRC3, KLRC4 32 20 1625 7,6171875 0,9949131 1 1

GOTERM_CC_DIRECT GO:0005913~cell-cell adherens junction 9 2,67857143 0,05408633EEF1G, TJP1, PSMB6, HIST1H3A, HIST1H3J, EEF2, HIST1H3B, HIST1H3C, TMPO 232 323 18224 2,18874773 0,99999996 0,69410791 0,67607914

UP_KEYWORDS Lipid droplet 3 0,89285714 0,05644406RSAD2, LPCAT2, ATG2B 241 33 20581 7,76348548 0,99999992 0,53353793 0,5126521

UP_SEQ_FEATURE domain:Fibronectin type-III 6 3 0,89285714 0,05713126PTPRB, COL12A1, NEO1 244 32 20063 7,70863217 1 1 1

GOTERM_BP_DIRECT GO:0050909~sensory perception of taste 3 0,89285714 0,05817878TAS2R31, TAS2R20, LEF1 228 29 16792 7,61887477 1 1 0,99725463

UP_SEQ_FEATURE domain:EGF-like 1 5 1,48809524 0,05825018LRP1, HEG1, FAT4, SLIT2, FBN1 244 120 20063 3,42605874 1 1 1

UP_KEYWORDS Ribonucleoprotein 8 2,38095238 0,05876126FBL, RPS19, SNRPD1, RPS5, HEATR1, RPLP0, RPS11, DCAF13 241 296 20581 2,30806325 0,99999996 0,53353793 0,5126521

UP_SEQ_FEATURE repeat:Sel1-like 3 2 0,5952381 0,05911568SEL1L, LRP2BP 244 5 20063 32,8901639 1 1 1

UP_SEQ_FEATURE repeat:Sel1-like 5 2 0,5952381 0,05911568SEL1L, LRP2BP 244 5 20063 32,8901639 1 1 1

UP_SEQ_FEATURE repeat:Sel1-like 1 2 0,5952381 0,05911568SEL1L, LRP2BP 244 5 20063 32,8901639 1 1 1

UP_SEQ_FEATURE repeat:Sel1-like 4 2 0,5952381 0,05911568SEL1L, LRP2BP 244 5 20063 32,8901639 1 1 1

UP_SEQ_FEATURE repeat:Sel1-like 2 2 0,5952381 0,05911568SEL1L, LRP2BP 244 5 20063 32,8901639 1 1 1

GOTERM_BP_DIRECT GO:0006260~DNA replication 6 1,78571429 0,05951104KIAA0101, DSCC1, RPA1, CDK1, DNA2, CLSPN 228 155 16792 2,85093379 1 1 0,99725463

UP_KEYWORDS Taste 3 0,89285714 0,05952318TAS2R31, TAS2R20, TAS2R14 241 34 20581 7,53514767 0,99999997 0,53353793 0,5126521

UP_KEYWORDS Angiogenesis 5 1,48809524 0,06018564PTPRB, FAP, MFGE8, PIK3CG, EREG 241 126 20581 3,38882303 0,99999997 0,53353793 0,5126521

UP_KEYWORDS EGF-like domain 7 2,08333333 0,06075877LRP1, HEG1, FAT4, SLIT2, MFGE8, EREG, FBN1 241 238 20581 2,51171589 0,99999998 0,53353793 0,5126521

GOTERM_MF_DIRECT GO:0019901~protein kinase binding 10 2,97619048 0,06129427PRDX3, MEF2A, CYLD, CCNE2, RPS19, KIF14, KIF11, SCN5A, EEF2, CD24 223 376 16881 2,01328595 1 1 1

GOTERM_BP_DIRECT GO:0009615~response to virus 5 1,48809524 0,06212989EEF1G, RSAD2, NPC2, DDX21, DDX60 228 110 16792 3,3476874 1 1 0,99725463

UP_SEQ_FEATURE repeat:LRR 13 4 1,19047619 0,0627931LRRC40, SLIT2, LGR5, TLR2 244 75 20063 4,38535519 1 1 1

GOTERM_BP_DIRECT GO:0007411~axon guidance 6 1,78571429 0,06494629KLF7, FLRT2, NTN4, SLIT2, L1CAM, NEO1 228 159 16792 2,77921218 1 1 0,99725463

GOTERM_BP_DIRECT GO:0090027~negative regulation of monocyte chemotaxis 2 0,5952381 0,06579642NOV, SLIT2 228 5 16792 29,4596491 1 1 0,99725463

GOTERM_BP_DIRECT GO:0060718~chorionic trophoblast cell differentiation 2 0,5952381 0,06579642HTRA1, E2F7 228 5 16792 29,4596491 1 1 0,99725463

GOTERM_BP_DIRECT GO:1990314~cellular response to insulin-like growth factor stimulus 2 0,5952381 0,06579642SLC25A33, FBN1 228 5 16792 29,4596491 1 1 0,99725463

GOTERM_BP_DIRECT GO:0061484~hematopoietic stem cell homeostasis 2 0,5952381 0,06579642NOV, TET2 228 5 16792 29,4596491 1 1 0,99725463

UP_SEQ_FEATURE domain:FHA 3 0,89285714 0,06695112KIF16B, KIF14, KIF1C 244 35 20063 7,04789227 1 1 1

SMART SM00060:FN3 6 1,78571429 0,06722509EPHA4, PTPRB, ABI3BP, COL12A1, L1CAM, NEO1 147 150 10057 2,73659864 0,99998322 1 1

UP_KEYWORDS Lipid metabolism 10 2,97619048 0,06809473CDS1, ABCA1, AGPAT5, NPC2, ABHD2, LPCAT2, PLCG2, MBOAT2, AKR1C2, PLCB1 241 433 20581 1,97224804 1 0,57983696 0,55713871

UP_SEQ_FEATURE repeat:WD 5 7 2,08333333 0,06908004SEH1L, HERC1, EIF3I, WDFY3, WDR12, DCAF13, SEC31A 244 237 20063 2,4285986 1 1 1

UP_SEQ_FEATURE propeptide:Removed in mature form 7 2,08333333 0,06908004PSMB6, UBL3, RRAS, PLAUR, CD24, RECK, EREG 244 237 20063 2,4285986 1 1 1

GOTERM_CC_DIRECT GO:0045177~apical part of cell 4 1,19047619 0,06990048SLC25A27, TJP1, FAP, FAT4 232 75 18224 4,18942529 1 0,86117396 0,83880581

UP_SEQ_FEATURE repeat:LRR 17 3 0,89285714 0,0703404LRRC40, SLIT2, LGR5 244 36 20063 6,85211749 1 1 1

UP_KEYWORDS Glycosidase 4 1,19047619 0,07097908MANBA, SMPD1, MAN1A1, GANC 241 82 20581 4,1657727 1 0,58662125 0,56365743

INTERPRO IPR024583:Domain of unknown function DUF3451 2 0,5952381 0,07210082SCN9A, SCN5A 231 6 18559 26,7806638 1 1 0,99426386

INTERPRO IPR002469:Peptidase S9B, dipeptidylpeptidase IV N-terminal 2 0,5952381 0,07210082DPP4, FAP 231 6 18559 26,7806638 1 1 0,99426386

INTERPRO IPR001881:EGF-like calcium-binding 5 1,48809524 0,07339567LRP1, HEG1, FAT4, SLIT2, FBN1 231 127 18559 3,16307053 1 1 0,99426386

GOTERM_BP_DIRECT GO:0007568~aging 6 1,78571429 0,07352637LRP1, KRT14, TIMP1, TYMS, EEF2, GCLM 228 165 16792 2,67814992 1 1 0,99725463

UP_KEYWORDS Motor protein 5 1,48809524 0,07354414KIF16B, KIF14, KIF1C, KIF2C, KIF11 241 135 20581 3,16290149 1 0,59045437 0,5673405

KEGG_PATHWAY hsa05205:Proteoglycans in cancer 8 2,38095238 0,07627241CAMK2D, RRAS, PLAUR, PLCG2, CBLB, SOS2, PIK3CG, TLR2 128 200 6879 2,1496875 0,99999961 1 1

GOTERM_MF_DIRECT GO:0043237~laminin-1 binding 2 0,5952381 0,07636707NTN4, SLIT2 223 6 16881 25,2331839 1 1 1

UP_KEYWORDS Centromere 5 1,48809524 0,07670117SEH1L, NUF2, CENPK, KIF2C, NDC80 241 137 20581 3,11672775 1 0,59869522 0,57525875

INTERPRO IPR000253:Forkhead-associated (FHA) domain 3 0,89285714 0,07675274KIF16B, KIF14, KIF1C 231 37 18559 6,51421551 1 1 0,99426386

GOTERM_BP_DIRECT GO:0000184~nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 5 1,48809524 0,07800582SMG1, RPS19, RPS5, RPLP0, RPS11 228 119 16792 3,09450096 1 1 0,99725463

GOTERM_BP_DIRECT GO:0032367~intracellular cholesterol transport 2 0,5952381 0,07842906ABCA1, NPC2 228 6 16792 24,5497076 1 1 0,99725463

GOTERM_BP_DIRECT GO:0007584~response to nutrient 4 1,19047619 0,07869876ABCA1, AHCY, TNFRSF11B, GCLM 228 74 16792 3,98103367 1 1 0,99725463

KEGG_PATHWAY hsa04540:Gap junction 5 1,48809524 0,07918107TJP1, GJA1, CDK1, PLCB1, SOS2 128 88 6879 3,05353338 0,99999978 1 1

UP_SEQ_FEATURE repeat:LRR 9 5 1,48809524 0,08017922FLRT2, LRRC40, SLIT2, LGR5, TLR2 244 134 20063 3,06811231 1 1 1

UP_SEQ_FEATURE domain:Fibronectin type-III 17 2 0,5952381 0,08177553PTPRB, COL12A1 244 7 20063 23,4929742 1 1 1

UP_SEQ_FEATURE region of interest:Nonhelical region (NC1) 2 0,5952381 0,08177553COL12A1, COL10A1 244 7 20063 23,4929742 1 1 1

UP_SEQ_FEATURE region of interest:Nonhelical region (NC2) 2 0,5952381 0,08177553COL12A1, COL10A1 244 7 20063 23,4929742 1 1 1

UP_KEYWORDS Extracellular matrix 7 2,08333333 0,08186669FLRT2, COL12A1, NTN4, COL10A1, LAMB1, RPTN, FBN1 241 258 20581 2,31700923 1 0,62174432 0,59740558

UP_SEQ_FEATURE domain:Fibronectin type-III 3 4 1,19047619 0,08201382PTPRB, COL12A1, L1CAM, NEO1 244 84 20063 3,91549571 1 1 1

GOTERM_CC_DIRECT GO:0005789~endoplasmic reticulum membrane 17 5,05952381 0,08229475CDS1, ABCA1, AGPAT5, MOXD1, RSAD2, WFS1, FAXDC2, SEL1L, PLAUR, MBOAT2, HERPUD1, GJA1, FLRT2, LPCAT2, C3ORF52, TMPO, SEC31A 232 862 18224 1,54916393 1 0,97463728 0,94932202

GOTERM_BP_DIRECT GO:0001525~angiogenesis 7 2,08333333 0,08266516PTPRB, NOV, FAP, MFGE8, SAT1, PIK3CG, EREG 228 223 16792 2,31185587 1 1 0,99725463

GOTERM_BP_DIRECT GO:0001666~response to hypoxia 6 1,78571429 0,08417305DPP4, CAMK2D, AHCY, BNIP3, CD24, TLR2 228 172 16792 2,56915545 1 1 0,99725463

GOTERM_BP_DIRECT GO:0000723~telomere maintenance 3 0,89285714 0,08495977SMG1, RPA1, DNA2 228 36 16792 6,1374269 1 1 0,99725463

GOTERM_CC_DIRECT GO:0046581~intercellular canaliculus 2 0,5952381 0,08543898TJP1, DPP4 232 7 18224 22,4433498 1 0,97463728 0,94932202

UP_KEYWORDS Innate immunity 7 2,08333333 0,0856166CYLD, RSAD2, C1QBP, POLR3G, DDX60, HAVCR2, TLR2 241 261 20581 2,29037694 1 0,63298088 0,60820227

INTERPRO IPR017986:WD40-repeat-containing domain 8 2,38095238 0,08698632SEH1L, HERC1, EIF3I, WDFY3, WDR12, C5ORF42, DCAF13, SEC31A 231 306 18559 2,10044422 1 1 0,99426386

UP_KEYWORDS Atherosclerosis 2 0,5952381 0,0895845ABCA1, RSAD2 241 8 20581 21,3495851 1 0,63298088 0,60820227

UP_KEYWORDS ATP-binding 23 6,8452381 0,09010404ABCA1, SLFN5, EPHA4, SMG1, CAMK2D, CHD9, DGKA, ATAD2, IPMK, ADK, KIF14, DDX21, KIF11, MASTL, DDX60, PIK3CG, KIF16B, PBK, CDK1, STK38L, KIF1C, KIF2C, DNA2 241 1391 20581 1,4120502 1 0,63298088 0,60820227

UP_SEQ_FEATURE repeat:WD 4 7 2,08333333 0,09054947SEH1L, HERC1, EIF3I, WDFY3, WDR12, DCAF13, SEC31A 244 255 20063 2,25716811 1 1 1

GOTERM_BP_DIRECT GO:0060373~regulation of ventricular cardiac muscle cell membrane depolarization 2 0,5952381 0,09089163GJA1, SCN5A 228 7 16792 21,0426065 1 1 0,99725463

GOTERM_BP_DIRECT GO:0030856~regulation of epithelial cell differentiation 2 0,5952381 0,09089163KIAA1109, CD24 228 7 16792 21,0426065 1 1 0,99725463

GOTERM_BP_DIRECT GO:0014009~glial cell proliferation 2 0,5952381 0,09089163EEF2, SOX4 228 7 16792 21,0426065 1 1 0,99725463

GOTERM_BP_DIRECT GO:0051593~response to folic acid 2 0,5952381 0,09089163TYMS, EEF2 228 7 16792 21,0426065 1 1 0,99725463

BIOCARTA h_edg1Pathway:Phospholipids as signalling intermediaries 3 0,89285714 0,09203715SMPD1, PLCB1, PIK3CG 32 27 1625 5,64236111 0,99989614 1 1

UP_SEQ_FEATURE domain:Fibronectin type-III 16 2 0,5952381 0,0929008PTPRB, COL12A1 244 8 20063 20,5563525 1 1 1

GOTERM_MF_DIRECT GO:0016746~transferase activity, transferring acyl groups 3 0,89285714 0,09295699AGPAT5, LPCAT2, MBOAT2 223 39 16881 5,82304243 1 1 1

UP_SEQ_FEATURE repeat:LRR 12 4 1,19047619 0,09606441LRRC40, SLIT2, LGR5, TLR2 244 90 20063 3,65446266 1 1 1

UP_SEQ_FEATURE nucleotide phosphate-binding region:ATP 18 5,35714286 0,09618237SLFN5, EPHA4, CAMK2D, CHD9, ATAD2, KIF14, DDX21, KIF11, MASTL, DDX60, KIF16B, PBK, CDK1, STK38L, KIF1C, KIF2C, DNA2, AK4P3 244 994 20063 1,48899132 1 1 1

GOTERM_MF_DIRECT GO:0019843~rRNA binding 3 0,89285714 0,09703346RPS5, DDX21, RPS11 223 40 16881 5,67746637 1 1 1

SMART SM00671:SEL1 2 0,5952381 0,09732832SEL1L, LRP2BP 147 7 10057 19,5471331 0,99999991 1 1

GOTERM_BP_DIRECT GO:0032570~response to progesterone 3 0,89285714 0,09737755ABHD2, TYMS, TLR2 228 39 16792 5,66531714 1 1 0,99725463

KEGG_PATHWAY hsa03013:RNA transport 7 2,08333333 0,09809616NDC1, SNORD3B-2, SNORD3B-1, SEH1L, EIF3I, SNORD3C, SNORD3A 128 172 6879 2,18718205 1 1 1

KEGG_PATHWAY hsa00564:Glycerophospholipid metabolism 5 1,48809524 0,09823085CDS1, AGPAT5, DGKA, LPCAT2, MBOAT2 128 95 6879 2,82853618 1 1 1

UP_SEQ_FEATURE compositionally biased region:Arg/Lys-rich (basic) 3 0,89285714 0,09928261SNRPD1, TTC3P1, EREG 244 44 20063 5,60627794 1 1 1

UP_KEYWORDS Nucleotide-binding 28 8,33333333 0,0994396SLFN5, SMG1, CAMK2D, CHD9, DGKA, ADK, KIF14, DDX21, KIF11, DDX60, PIK3CG, RRAS, PBK, STK38L, KIF1C, ABCA1, EPHA4, ATAD2, IPMK, MASTL, EEF2, KIF16B, RAB12, CDK1, KIF2C, DNA2, DCTPP1, PRTFDC1 241 1788 20581 1,33733419 1 0,68152509 0,65484618
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