Altered genes in CCM models with 3 validations enrichment data

# enriched genes category description enriched genes FDR value term name
5 GO Component integrin complex ITGB4|ITGA1|ITGB5|ITGA10|ITGA6 4.07E-09 | G0.0008305
3 GO Component hemidesmosome ITGB4|PLEC|ITGA6 1.76E-06 G0.0030056
4 GO Component basement membrane LAMC2 |LAMB3|CD151|ITGA6 1.52E-05 G0.0005604
4 GO Component cell-substrate junction ITGB4|ITGA1|PLEC|ITGA6 6.42E-05 G0.0030055
2 GO Component laminin complex LAMC2 |LAMB3 3.20E-04 G0.0043256
6 GO Component membrane protein complex ITGB4|ITGA1|ITGB5|SYNE3|ITGA10|ITGA6 6.20E-04 G0.0098796
5 GO Component cell surface ITGB4|ITGA1|ITGB5|CD151|ITGA6 0.001 G0.0009986

ITGB4|LAMC2 | ITGA1|ITGB5|SYNE3|ACTB|NAT9
10 GO Component protein-containing complex l l l l l l 0.0031 G0.0032991
|ITGA10|LAMB3|ITGA6
6 GO Component integral component of plasma membrane ITGB4|ITGA1|ITGB5|ITGA10|CD151|ITGA6 0.0046 G0.0005887
2 GO Component basal part of cell ITGA1|ITGA6 0.0046 G0.0045178
3 GO Component adherens junction ITGA1|PLEC|ITGA6 0.006 G0.0005912
ITGB4|LAMC2 | ITGA1|ITGB5|PLEC|ACTB|ITGA10
9 GO Component cell periphery l l |CD1|51 | ITC!AG l ! 0.0268 G0.0071944
2 GO Component focal adhesion ITGA1|PLEC 0.0285 G0.0005925
ITGA1|SYNE3|TPM4|ITGA10|LAMB3|CD151|ITG
7 GO Function protein-containing complex binding l l l A6 l l l 1.30E-04 G0.0044877
2 GO Function collagen binding involved in cell-matrix adhesion ITGA1|ITGA10 3.40E-04 G0.0098639
4 GO Function actin binding PLEC|SYNE3|TPM4|PFN3 0.0028 G0.0003779
5 GO Function cytoskeletal protein binding PLEC|SYNE3|TPM4|ACTB|PFN3 0.0031 G0.0008092
2 GO Function structural constituent of muscle PLEC|TPM4 0.005 G0.0008307
4 GO Function structural molecule activity PLEC|TPM4|ACTB|LAMB3 0.0085 G0.0005198
2 GO Function integrin binding CD151|ITGA6 0.0238 G0.0005178
2 GO Function actin filament binding SYNE3|TPM4 0.0355 G0.0051015
6 GO Process hemidesmosome assembly ITGB4|LAMC2 |PLEC|LAMB3|CD151|ITGA6 3.16E-13 G0.0031581
ITGB4|LAMC2 |PLEC|ACTB|LAMB3|CD151|ITGA
7 GO Process cell junction assembly l l l 6 l l l 4.44E-10 G0.0034329
7 GO Process extracellular matrix organization ITGB4|LAMCZ|ITGAL lGlTAGéBS [ITGA10|LAMB3|IT 5.52E-08 G0.0030198
5 GO Process integrin-mediated signaling pathway ITGB4|ITGA1|ITGB5|ITGA10|ITGA6 2.13E-07 G0.0007229
5 GO Process cell-matrix adhesion ITGB4|ITGA1|ITGB5|ITGA10|ITGA6 9.99E-07 G0.0007160
8 GO Process cell adhesion ITGBA4|LAMC2|ITGAL|ITGB5 | ITGAL0]LAMB3| CD 1.45E-06 G0.0007155
151|1ITGA6
o ITGB4|LAMC2|ITGA1|ITGB5 | PLEC|SYNE3 | TPM4
13 GO P Il t t 1.19E-05 G0.0016043
rocess celiuiar component organization |ACTB|PFN3|ITGAL0| LAMB3|CD151|ITGAG
2 GO Process nail development ITGB4|ITGA6 9.90E-04 G0.0035878
ITGB4|LAMC2 |ITGB5 | PLEC|ACTB|LAMB3|CD15
8 GO Process cellular component assembly l l 1 : ITGAé l l 0.0019 G0.0022607
3 GO Process formation of primary germ layer ITGB4|ITGB5 | LAMB3 0.0021 G0.0001704
2 GO Process amelogenesis ITGB4|ITGA6 0.0028 G0.0097186
4 GO Process actin cytoskeleton organization ITGB5|TPM4|ACTB|PFN3 0.0042 G0.0030036
6 GO Process movement of cell or subcellular component ITGB4|ITGA1|TPM4|ACTB|CD151|ITGA6 0.0043 G0.0006928
2 GO Process brown fat cell differentiation LAMB3|ITGA6 0.0043 G0.0050873
5 GO Process cell motility ITGB4|ITGA1|ACTB|CD151|ITGA6 0.0061 G0.0048870
5 GO Process cytoskeleton organization ITGB5|SYNE3|TPM4|ACTB|PFN3 0.0065 G0.0007010
ITGB4|ITGA1|ITGB5|ACTB|ITGA10|CD151|ITGA
7 GO Process cell surface receptor signaling pathway l l l 6 I I I 0.0065 G0.0007166
2 GO Process endodermal cell differentiation ITGB5 |LAMB3 0.0067 G0.0035987
6 GO Process tissue development ITGB4|LAMC2|ITGB5| LAMB3|CD151|ITGA6 0.0085 G0.0009888
3 GO Process muscle contraction ITGA1|ITGB5 | TPM4 0.0097 G0.0006936
6 GO Process anatomical structure morphogenesis ITGB4|ITGA1|ITGB5|LAMB3|CD151|ITGA6 0.0202 G0.0009653
4 GO Process anatomical structure formation involved in ITGB4|ITGBS | LAMB3|ITGAG 00281 | G0.0048646
morphogenesis
3 GO Process positive regulation of cell migration LAMC2|CD151|ITGA6 0.0408 G0.0030335
2 GO Process digestive tract development ITGB4|ITGA6 0.0408 G0.0048565
4 InterPro Domains Integrin domain superfamily ITGA1|ITGB5|ITGA10|ITGA6 2.08E-07 IPR032695
3 InterPro Domains Integrin alpha chain ITGA1|ITGA10|ITGA6 1.04E-05 IPR000413
3 InterPro Domains FG-GAP repeat ITGA1|ITGA10|ITGA6 1.04E-05 IPRO13517
3 InterPro Domains Integrin alpha beta-propellor ITGA1|ITGA10|ITGA6 1.04E-05 IPRO13519
3 InterPro Domains Integrin alpha-2 ITGA1|ITGA10|ITGA6 1.04E-05 IPRO13649
3 InterPro Domains Integrin alpha, N-terminal ITGA1|ITGA10|ITGA6 1.04E-05 IPR028994
4 InterPro Domains von Willebrand factor A-like domain superfamily ITGB4|ITGAL|ITGB5|ITGA10 1.04E-05 IPRO36465
3 InterPro Domains von Willebrand factor, type A ITGA1|ITGB5|ITGA10 1.20E-04 IPR002035
2 InterPro Domains Integrin beta subunit, VWA domain ITGB4|ITGB5 1.20E-04 IPR002369
2 InterPro Domains Integrin beta subunit, tail ITGB4|ITGB5 1.20E-04 IPR0O12896
2 InterPro Domains Integrin beta subunit ITGB4|ITGB5 1.20E-04 IPR015812
2 InterPro Domains Integrin beta N-terminal ITGB4|ITGB5 1.20E-04 IPR033760
2 InterPro Domains Integrin beta tail domain superfamily ITGB4|ITGB5 1.20E-04 IPRO36349
2 InterPro Domains Integrin alpha chain, C-terminal cytoplasmic region, ITGAL|ITGA6 2.80E-04 |  IPRO18184
conserved site
2 InterPro Domains Spectrin/alpha-actinin PLEC|SYNE3 7.90E-04 IPR018159
2 InterPro Domains Laminin EGF domain LAMC2|LAMB3 0.0011 IPR002049
2 InterPro Domains PSI domain ITGB4|ITGB5 0.0014 IPRO16201
2 InterPro Domains EGF-like, conserved site ITGB4|LAMB3 0.0249 IPR013032
ITGB4|LAMC2 | ITGA1|ITGB5|ITGA10|LAMB3|IT
7 KEGG Pathways ECM-receptor interaction l l l l l l 3.50E-12 hsa04512

GA6




ITGB4|LAMC2 | ITGA1|ITGB5|ACTB|ITGA10|LAM

8 KEGG Path Focal adhesi 6.45E-12 hsa04510
athways ocal adhesion B3| ITGAG sa
6 KEGG Pathways Arrhythmogenic right ventricular cardiomyopathy (ARVC) ITGB4|ITGA1|ITGB5|ACTB|ITGA10|ITGA6 1.15E-10 hsa05412
6 KEGG Pathways Hypertrophic cardiomyopathy (HCM) ITGB4|ITGA1|ITGB5|ACTB|ITGA10|ITGA6 1.70E-10 hsa05410
6 KEGG Pathways Dilated cardiomyopathy (DCM) ITGB4|ITGA1|ITGB5|ACTB|ITGA10|ITGA6 2.18E-10 hsa05414
7 KEGG Pathways Regulation of actin cytoskeleton ITGB4|ITGA1|ITGB5|ACTB|PFN3|ITGA10|ITGA6 | 3.05E-10 hsa04810
ITGB4|LAMC2 | ITGA1|ITGB5|ITGA10|LAMB3|IT
7 KEGG Pathways Human papillomavirus infection ! ! IGA6 ! ! ! 5.09E-09 hsa05165
7 KEGG Pathways PI3K-Akt signaling pathway ITGB4|LAMCZ|ITGAL I(;GGBS IITGAL0]LAMB3|IT 8.41E-09 hsa04151
3 KEGG Pathways Small cell lung cancer LAMC2 |LAMB3|ITGA6 1.50E-04 hsa05222
3 KEGG Pathways Toxoplasmosis LAMC2|LAMB3|ITGA6 2.30E-04 hsa05145
2 KEGG Pathways Shigellosis ACTB|PFN3 0.0031 hsa05131
2 KEGG Pathways Salmonella infection ACTB|PFN3 0.005 hsa05132
2 KEGG Pathways Hematopoietic cell lineage ITGA1|ITGA6 0.0058 hsa04640
2 KEGG Pathways Amoebiasis LAMC2 |LAMB3 0.0058 hsa05146
2 KEGG Pathways Phagosome ITGB5|ACTB 0.0115 hsa04145
3 KEGG Pathways Pathways in cancer LAMC2|LAMB3|ITGA6 0.0121 hsa05200
2 KEGG Pathways Proteoglycans in cancer ITGB5|ACTB 0.0179 hsa05205
2 KEGG Pathways Rap1 signaling pathway ACTB|PFN3 0.0183 hsa04015
3 Pfam FG-GAP repeat ITGA1|ITGA10|ITGA6 1.11E-05 PF01839
3 Pfam Integrin alpha ITGA1|ITGA10|ITGA6 1.11E-05 PF08441
2 Pfam Integrin beta tail domain ITGB4|ITGB5 1.30E-04 PF07965
2 Pfam Integrin beta chain VWA domain ITGB4|ITGB5 1.50E-04 PF00362
2 Pfam Integrin plexin domain ITGB4|ITGB5 1.50E-04 PF17205
2 Pfam Laminin EGF domain LAMC2 |LAMB3 0.0012 PF00053
2 Pfam von Willebrand factor type A domain ITGA1|ITGA10 0.0034 PF00092
2 Pfam von Willebrand factor type A domain ITGA1|ITGA10 0.0034 PF13519
6 Reactome Pathways Type | hemidesmosome assembly ITGB4|LAMC2 |PLEC|LAMB3|CD151|ITGA6 4.78E-14 HSA-446107
ITGB4|LAMC2 | ITGA1|ITGB5|PLEC|ITGA10|LAM
9 Reactome Pathways Extracellular matrix organization l l l l l l 4.81E-12 HSA-1474244
B3|CD151|ITGA6
ITGB4|LAMC2 | PLEC|ACTB|LAMB3|CD151|ITGA
7 Reactome Pathways Cell junction organization l l l 6 l l l 7.10E-12 HSA-446728
A bly of coll fibrils and oth Itimeri
6 Reactome Pathways Ssembly of co age;rLc;'usr:: other muitimeric ITGB4|LAMC2 | PLEC|LAMB3|CD151|ITGA6 | 6.90E-11 | HSA-2022090
5 Reactome Pathways Laminin interactions ITGB4|LAMC2 | ITGA1|LAMB3|ITGA6 4.51E-10 HSA-3000157
5 Reactome Pathways Non-integrin membrane-ECM interactions ITGB4|LAMC2 | ITGB5 | LAMB3 | ITGA6 7.25E-09 HSA-3000171
4 Reactome Pathways Integrin cell surface interactions ITGA1|ITGB5|ITGA10|ITGA6 3.95E-06 HSA-216083
3 Reactome Pathways Syndecan interactions ITGB4|ITGB5|ITGA6 1.06E-05 HSA-3000170
2 Reactome Pathways CHL1 interactions ITGA1|ITGA10 2.40E-04 HSA-447041
2 Reactome Pathways Anchoring fibril formation LAMC2 |LAMB3 5.40E-04 HSA-2214320
2 Reactome Pathways Platelet Adhesion to exposed collagen ITGA1|ITGA10 5.40E-04 HSA-75892
3 Reactome Pathways L1CAM interactions ITGA1|ACTB|ITGA10 5.50E-04 HSA-373760
2 Reactome Pathways MET activates PTK2 signaling LAMC2 |LAMB3 0.0015 HSA-8874081
2 Reactome Pathways Smooth Muscle Contraction ITGA1|ITGB5 0.0017 HSA-445355
4 Reactome Pathways Hemostasis ITGA1|ACTB|ITGA10]|ITGA6 0.004 HSA-109582
3 Reactome Pathways Signaling by Receptor Tyrosine Kinases LAMC2 |ACTB|LAMB3 0.0172 HSA-9006934
2 Reactome Pathways Degradation of the extracellular matrix LAMC2 |LAMB3 0.0213 HSA-1474228
(2017) Nonsense variant in COL7A1 causes recessive
6 Reference publications dystrophic epidermolysis bullosa in Central Asian ITGB4|LAMC2 | PLEC|NAT9|LAMB3|ITGA6 3.82E-10 | PMID.28493971
Shepherd dogs.
2015) Molecul hitect d functi f th
6 Reference publications |  (201°) Molecular architecture and function of the ITGB4|LAMC2 | PLEC|LAMB3|CD151|ITGA6 | 1.25E-09 | PMID.25487405
hemidesmosome.
2015) Molecul hitect d functi f th
6 Reference publications |  (201%) Molecular architecture and function of the ITGB4|LAMC2 | PLEC|LAMB3|CD151|ITGA6 | 1.25E-09 | PMID.26017636
hemidesmosome.
(2015) Whole-genome sequencing identifies a
5 Reference publications | 'OT02YBous deletion encompassing exons 17 to 23 of ITGB4|LAMC2 | PLEC|LAMB3 | ITGA6 3.07E-09 | PMID.25935160
the integrin beta 4 gene in a Charolais calf with junctional
epidermolysis bullosa.
(2016) Differential Expression of Extracellular Matrix and
6 Reference publications | Adhesion Molecules in Fetal-Origin Amniotic Epithelial ITGB4|LAMC2|ITGA1|ITGB5|LAMB3 | ITGA6 3.07E-09 | PMID.27218821
Cells of Preeclamptic Pregnancy.
5 Reference publications | (2010} Ol man'feStat"’"sln the epidermolysis bullosa ITGB4| PLEC|NATS | LAMB3 | ITGAG 9.53€-09 | PMID.19945630
spectrum.
5 Reference publications | (2017) Expression Profile of the Integrin Receptor ITGBA4|ITGAL| ITGBS5 | ITGA10]| ITGAG 8.05E-08 | PMID.28094579
Subunits in the Guinea Pig Sclera.
(2000) The LIM-only protein DRALFHL2 binds to the
5 Reference publications | cytoplasmic domain of several alpha and beta integrin ITGB4|ITGA1|ITGB5|ITGA10|ITGA6 8.30E-08 | PMID.10906324
chains and is recruited to adhesion complexes.
5 Reference publications | (1996) A discrete site modulates activation of | domains. ITGBA4| ITGA1 | ITGBS | TGAL0| ITGA6 8.30E-08 | PMID.8939940
Application to integrin alphaMbeta2.
I (2002) Integrin activation involves a conformational
5 Reference publications ITGB4|ITGA1|ITGB5|ITGA10|ITGA6 9.07E-08 | PMID.11893752

change in the alpha 1 helix of the beta subunit A-domain.
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(2015) Biological Effects Induced by Specific Advanced
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3 Reference publications | (2017) Integrin suppresses neurogenesis and regulates ITGA1|ITGA10|ITGA6 1.40E-04 | PMID.28126842
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(2018) CTBP1 and metabolic syndrome induce an mRNA
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3 SMART Domains Integrin alpha (beta-propellor repeats). ITGA1|ITGA10|ITGA6 6.94E-06 SM00191
4 SMART Domains von Willebrand factor (vWF) type A domain ITGB4|ITGAL|ITGB5|ITGA10 6.94E-06 SM00327
2 SMART Domains Integrin beta subunits (N-terminal portion of ITGB4|ITGB5 1.00E-04 |  SMO00187
extracellular region)
This is the beta tail domain of the Integrin protein.
2 SMART Domains Integrins are receptors which are involved in cell-cell and ITGB4|ITGB5 1.00E-04 SM01242
cell-extracellular matrix interactions.
2 SMART Domains Spectrin repeats PLEC|SYNE3 0.001 SM00150
2 SMART Domains Laminin-type epidermal growth factor-like domai LAMC2 |LAMB3 0.001 SM00180
2 SMART Domains domain found in Plexins, Semaphorins and Integrins ITGB4|ITGB5 0.0013 SM00423
6 UniProt Keywords Epidermolysis bullosa ITGB4|LAMC2 | PLEC|LAMB3|CD151|ITGA6 1.54E-13 KW-0263
5 UniProt Keywords Integrin ITGB4|ITGA1|ITGB5|ITGA10|ITGA6 3.79E-10 KW-0401
7 UniProt Keywords Cell adhesion ITGB4|LAMC2|ITGAL lGlTAGéBS IITGAL0]LAMB3|IT 2.83E-07 KW-0130
2 UniProt Keywords Laminin EGF-like domain LAMC2 |LAMB3 0.0031 KW-0424
2 UniProt Keywords Basement membrane LAMC2 |LAMB3 0.0043 KW-0084
8 UniProt Keywords Disulfide bond ITGBA4|LAMC2|ITGAL|ITGB5 | SYNE3| ITGAL0| LA 0.0064 KW-1015
MB3|ITGA6
3 UniProt Keywords Palmitate ITGB4|CD151|ITGA6 0.0125 KW-0564
5 UniProt Keywords Repest ITGB4|LAMC2| ITGAL| ITGBS | PLEC| SYNE3|ITGAL| . W-0677
0|LAMB3|ITGA6
5 UniProt Keywords Receptor ITGB4|ITGA1|ITGB5|ITGA10|ITGA6 0.0141 KW-0675
ITGB4|LAMC2 | ITGA1|ITGB5|ITGA10|LAMB3|IT
7 UniProt Keywords Signal ! ! lGAG ! l ! 0.0214 KW-0732
ITGB4|LAMC2 | ITGA1|ITGB5|ITGA10|LAMB3|CD
8 UniProt Keywords Glycoprotein l l l l l l 0.024 KW-0325
151|1ITGA6
ITGB4|LAMC2 | PLEC|ACTB|LAMB3|CD151|ITGA
7 UniProt Keywords Disease l l l 6 l l l 0.0445 KW-9995
2 UniProt Keywords Deafness ACTB|CD151 0.0469 KW-0209

Supplemental Table 5B. Altered genes in CCM models with 3 validations enrichment data. An enrichment category was exported along with Figure 2 that
detailed altered pathways involved with the identified 5 genes and 10 interactors. Information provided in the table includes the number of enriched genes in
each enrichment category, description of the category, genes specifically involved, FDR value, and the term name for each category (which includes GO terms if
applicable).



	1

