Supplemental Table 10: List of HCI pathways enriched among PAC-coexpressed genes. Term, which pathway; Overlap, number of genes that overlap and total genes; P-value, enrichment p-value; Adjusted P-value,
Q-value; Odds Ratio, enrichment; Combined Score, approximation of overall association (-log10(P) * log(Odds)), Genes, genes in the pathway which are co-expressed with COBLL1.

Term Overlap P-value Adjusted P-value Old P-value Old Adjusted P-valt Odds Ratio Combined Score  Genes

Integrin-linked kinase signaling Homo sapiens

21738158-6194-11e5-8ac5-06603eb7f303 5/45 3.37E-05 0.003600712643 0 0 15.46484375 159.279421 PPP1R14A;ARHGEF7;LIMS2;TNS1;ARHGEF6
Signaling events mediated by focal adhesion kinase

Homo sapiens 8fb80085-6195-11e5-8acs- 5/58 1.16E-04  0.006193572074 0 0 11.66391509 105.7208509 PIK3CA;ROCK2;PTPN21;ARHGEF7;CRK

E-cadherin signaling in the nascent adherens junction
Homo sapiens aef0d8c2-6191-11e5-8acs-
06603eb7f303 4/39 2.93E-04  0.01046151033 0 0 14.05501331 114.3272589 TJP1;DLG1;PIK3CA;CRK

VEGFRS signaling in lymphatic endothelium Homo

sapiens 9048d98c-6196-11e5-8ac5-06603eb7f303 3/25 0.001109703492 0.02905211847 0 0 16.67760943 113.4688246 PIK3CA;ITGA1;,CRK

IGF1 pathway Homo sapiens 5e904cd6-6193-11e5-

8ac5-06603eb7f303 3/28 0.001552216019 0.02905211847 0 0 14.67407407 94.91296294 PIK3CA;IRS2;CRK

Nectin adhesion pathway Homo sapiens 685baa82-

6194-11e5-8ac5-06603eb7{303 3/29 0.001720898249 0.02905211847 0 0 14.10897436 89.80233628 PIK3CA;PTPRM;CRK
Regulation of CDC42 activity Homo sapiens

0ffe6681-6195-11e5-8ac5-06603eb7f303 3/30  0.001900605881 0.02905211847 0 0 13.58573388 85.12253726 ITSN1;ARHGEF7;ARHGEF6

CDCA42 signaling events Homo sapiens 50b98ae0-
6190-11e5-8ac5-06603eb7f303 4/70 0.002682635008 0.03588024324 0 0 7.441746659 44.06225271 DLG1;PIK3CA;ARHGEF7;ARHGEF6

Signaling events regulated by Ret tyrosine kinase
Homo sapiens e4431190-6195-11e5-8ac5-
06603eb7f303 3/38 0.003763345993  0.03883069402 0 0 10.47619048 58.48277627 PIK3CA;IRS2;CRK

EPHB forward signaling Homo sapiens 01c81f4a-
6192-11e5-8ac5-06603eb7f303 3/39 0.004052516484 0.03883069402 0 0 10.18467078 56.10141609 PIK3CA;ITSN1;CRK

Plasma membrane estrogen receptor signaling Homo
sapiens dcc37895-6194-11e5-8ac5-06603eb7f303 3/40 0.004354844189 0.03883069402 0 0 9.908908909 53.86945081 PIK3CA;ROCK2;GNAI1

Internalization of ErbB1 Homo sapiens 3aa9aafa-
6194-11e5-8ac5-06603eb7f303 3/40 0.004354844189 0.03883069402 0 0 9.908908909 53.86945081 PIK3CA;ITSN1;ARHGEF7

PAR1-mediated thrombin signaling events Homo
sapiens be5084c0-6194-11e5-8ac5-06603eb7f303 3/43 0.00534245545 0.04397251793 0 0 9.164351852 47.94852957 PIK3CA;ROCK2;GNAI1

Angiopoietin receptor Tie2-mediated signaling Homo
sapiens ad60647c-6188-11e5-8ac5-06603eb7f303 3/48 0.007266330027 0.05553552235 0 0 8.144032922 40.10532209 ANGPT1;PIK3CA;CRK

Signaling events mediated by PTP1B Homo sapiens
be498a9b-6195-11e5-8ac5-06603eb7f303 3/52 0.009064913001 0.06344692205 0 0 7.477702192 35.17020598 PIK3CA;LEP;CRK

CXCR4-mediated signaling events Homo sapiens
46a5529b-6191-11e5-8ac5-06603eb7f303 4/100 0.009487390212 0.06344692205 0 0 5.108436853 23.79403482 PIK3CA;ITGA1;CRK;GNAI1

SHP2 signaling Homo sapiens 85755aa4-6195-11e5-
8ac5-06603eb7f303 3/57 0.01164854846 0.0733173344 0 0 6.783607682 30.20451317 PIK3CA;ANGPT1;GNAI1

PDGFR-alpha signaling pathway Homo sapiens
€66cc833-6194-11e5-8ac5-06603eb7f303 2/22 0.01402373867 0.0833633354 0 0 12.15644172 51.87158259 PIK3CA;CRK

Integrin family cell surface interactions Homo sapiens
1ca2bf67-6194-11e5-8ac5-06603eb7f303 2/26  0.01931095986 0.108751195 0 0 10.12832311 39.97732665 ITGAM;ITGA1

Nongenotropic Androgen signaling Homo sapiens
843e2f77-6194-11e5-8ac5-06603eb7f303 2/30 0.02529901189 0.1251412801 0 0 8.679666959 31.91504809 PIK3CA;GNAI1



Signaling events mediated by Hepatocyte Growth
Factor Receptor (c-Met) Homo sapiens ac39d2b9-
6195-11e5-8ac5-06603eb7f303

Osteopontin-mediated events Homo sapiens
94bf7f2a-6194-11e5-8ac5-06603eb7f303

Nephrin/Neph1 signaling in the kidney podocyte
Homo sapiens 6¢fb9873-6194-11e5-8ac5-

06603eb7f303

N-cadherin signaling events Homo sapiens 5fc9c1e1-
6194-11e5-8ac5-06603eb7f303

EGF receptor (ErbB1) signaling pathway Homo

sapiens NULL

Regulation of RAC1 activity Homo sapiens 351aacd6-
6195-11e5-8ac5-06603eb7f303

Urokinase-type plasminogen activator (uPA) and
uPAR-mediated signaling Homo sapiens 503076a2-
6196-11e5-8ac5-06603eb7f303

Signaling events mediated by TCPTP Homo sapiens
cd5ca44d-6195-11e5-8ac5-06603eb7f303

BMP receptor signaling Homo sapiens 2a3c66e7-
618e-11e5-8ac5-06603eb7f303

CXCR3-mediated signaling events Homo sapiens
3a38alca-6191-11e5-8ac5-06603eb7f303

ErbB2/ErbB3 signaling events Homo sapiens
51e35311-6192-11e5-8ac5-06603eb7f303

S1P5 pathway Homo sapiens 845321c3-6195-11e5-

8ac5-06603eb7f303

TGF-beta receptor signaling Homo sapiens 1f188fcc-
6196-11e5-8ac5-06603eb7f303

IL2-mediated signaling events Homo sapiens
a2a1883c-6193-11e5-8ac5-06603eb7f303

Fc-epsilon receptor | signaling in mast cells Homo
sapiens 86¢cd7795-6192-11e5-8ac5-06603eb7f303

FGF signaling pathway Homo sapiens 98ed0df6-
6192-11e5-8ac5-06603eb7f303

Coregulation of Androgen receptor activity Homo
sapiens 27e0e369-6191-11e5-8ac5-06603eb7f303

IL4-mediated signaling events Homo sapiens
cff33f50-6193-11e5-8ac5-06603eb7f303

Neurotrophic factor-mediated Trk receptor signaling
Homo sapiens 774988f5-6194-11e5-8ac5-

06603eb7f303

Endothelins Homo sapiens dfb9dc47-6191-11e5-

8ac5-06603eb7f303

LPA receptor mediated events Homo sapiens
4b994cde-6194-11e5-8ac5-06603eb7f303
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S1P4 pathway Homo sapiens 821b0c12-6195-11e5-
8ac5-06603eb7f303

IL5-mediated signaling events Homo sapiens
e1d816a1-6193-11e5-8ac5-06603eb7{303

JNK signaling in the CD4+ TCR pathway Homo
sapiens 400ebdab-6194-11e5-8ac5-06603eb7f303

PAR4-mediated thrombin signaling events Homo
sapiens c3b87da1-6194-11e5-8ac5-06603eb7f303

Atypical NF-kappaB pathway Homo sapiens
d2dd121d-618b-11e5-8ac5-06603eb7{303

Regulation of cytoplasmic and nuclear SMAD2/3
signaling Homo sapiens 13312fe2-6195-11e5-8ac5-
06603eb7f303

Regulation of nuclear beta catenin signaling and
target gene transcription Homo sapiens 1590a3b3-
6195-11e5-8ac5-06603eb7f303 2/79

EPHAZ2 forward signaling Homo sapiens fb172ba9-
6191-11e5-8ac5-06603eb7f303

E-cadherin signaling in keratinocytes Homo sapiens
a5f1af61-6191-11e5-8ac5-06603eb7f303

S1P1 pathway Homo sapiens 7327884f-6195-11e5-
8ac5-06603eb7f303

Sphingosine 1-phosphate (S1P) pathway Homo
sapiens eff796f3-6195-11e5-8ac5-06603eb7f303

Signaling events mediated by the Hedgehog family
Homo sapiens d3a49cee-6195-11e5-8ac5s-
06603eb7f303

Signaling events mediated by PRL Homo sapiens
bb67523a-6195-11e5-8ac5-06603eb7f303

Plexin-D1 Signaling Homo sapiens e3068f36-6194-
11e5-8ac5-06603eb7f303

S1P2 pathway Homo sapiens 7796a240-6195-11e5-
8ac5-06603eb7f303

IL3-mediated signaling events Homo sapiens
¢868db9f-6193-11e5-8ac5-06603eb7f303

VEGFR1 specific signals Homo sapiens 8b13143b-
6196-11e5-8ac5-06603eb7f303

Insulin-mediated glucose transport Homo sapiens
145e3376-6194-11e5-8ac5-06603eb7f303

TRAIL signaling pathway Homo sapiens 3a79fddf-
6196-11e5-8ac5-06603eb7f303

Retinoic acid receptors-mediated signaling Homo
sapiens 5797691b-6195-11e5-8ac5-06603eb7f303
Wnt signaling network Homo sapiens 987a2b9f-6196-
11e5-8ac5-06603eb7f303

Beta2 integrin cell surface interactions Homo sapiens
95b6b434-618d-11e5-8ac5-06603eb7{303
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PIK3CA

LNPEP

PIK3CA

NRIP1
LRP5

ITGAM



Reelin signaling pathway Homo sapiens 054f432f-
6195-11e5-8ac5-06603eb7f303

S1P3 pathway Homo sapiens 7cb02d01-6195-11e5-
8ac5-06603eb7f303

IL2 signaling events mediated by STAT5 Homo
sapiens 9938526b-6193-11e5-8ac5-06603eb7f303
Netrin-mediated signaling events Homo sapiens
716a3d34-6194-11e5-8ac5-06603eb7f303

Ephrin B reverse signaling Homo sapiens 149a63dc-
6192-11e5-8ac5-06603eb7{303

Aurora A signaling Homo sapiens f131cf8e-618b-
11e5-8ac5-06603eb7f303

Alpha4 beta1 integrin signaling events Homo sapiens
aa07df5d-6187-11e5-8ac5-06603eb7f303
IL1-mediated signaling events Homo sapiens
68fce8e7-6193-11e5-8ac5-06603eb7f303

EPO signaling pathway Homo sapiens 20fe3c0e-
6192-11e5-8ac5-06603eb7{303

EPHA forward signaling Homo sapiens f25420e8-
6191-11e5-8ac5-06603eb7f303

IL2 signaling events mediated by PI3K Homo sapiens
8bbf39aa-6193-11e5-8ac5-06603eb7f303
GMCSF-mediated signaling events Homo sapiens
095aa3ef-6193-11e5-8ac5-06603eb7f303

Trk receptor signaling mediated by PI3K and PLC-
gamma Homo sapiens 4037def0-6196-11e5-8ac5-
06603eb7f303

IL23-mediated signaling events Homo sapiens
b71d0ffd-6193-11e5-8ac5-06603eb7f303

ErbB4 signaling events Homo sapiens 6104ebb2-
6192-11e5-8ac5-06603eb7f303

FAS (CD95) signaling pathway Homo sapiens
79cc9c14-6192-11e5-8ac5-06603eb7f303

amb2 Integrin signaling Homo sapiens 5d4f90b6-
6188-11e5-8ac5-06603eb7f303

IFN-gamma pathway Homo sapiens 51b1ed75-6193-
11e5-8ac5-06603eb7f303

PDGFR-beta signaling pathway Homo sapiens
c901a3e4-6194-11e5-8ac5-06603eb7f303

Insulin Pathway Homo sapiens 073b9f25-6194-11e5-
8ac5-06603eb7f303

FOXAA1 transcription factor network Homo sapiens
2a3927b7-6192-11e5-8ac5-06603eb7f303

a6b1 and a6b4 Integrin signaling Homo sapiens
73d1a893-6186-11e5-8ac5-06603eb7f303

RhoA signaling pathway Homo sapiens 5c6b5f5c-
6195-11e5-8ac5-06603eb7f303

TNF receptor signaling pathway Homo sapiens
316be05e-6196-11e5-8ac5-06603eb7f303
IL6-mediated signaling events Homo sapiens
€684d5d2-6193-11e5-8ac5-06603eb7{303

PLK1 signaling events Homo sapiens €5e87977-
6194-11e5-8ac5-06603eb7f303

Hedgehog signaling events mediated by Gli proteins
Homo sapiens 153b6970-6193-11e5-8ach-
06603eb7f303

Class | PI3K signaling events Homo sapiens
12b82bb7-6191-11e5-8ac5-06603eb7{303

Arf6 trafficking events Homo sapiens 7a5b8f09-618a-
11e5-8ac5-06603eb7f303

Signaling events mediated by Stem cell factor
receptor (c-Kit) Homo sapiens c6b6861c-6195-11e5-
8ac5-06603eb7f303

Regulation of Androgen receptor activity Homo
sapiens 094a8cb0-6195-11e5-8ac5-06603eb7f303
RAC1 signaling pathway Homo sapiens faffadfc-
6194-11e5-8ac5-06603eb7{303
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Validated targets of C-MYC transcriptional repression
Homo sapiens 6bbdafa6-6196-11e5-8ac5-
06603eb7f303

BCR signaling pathway Homo sapiens acbf44e2-
618c-11e5-8ac5-06603eb7f303

Validated nuclear estrogen receptor alpha network
Homo sapiens 58949883-6196-11e5-8ac5-
06603eb7f303

Regulation of retinoblastoma protein Homo sapiens
407a3468-6195-11e5-8ac5-06603eb7f303

Beta1 integrin cell surface interactions Homo sapiens
2fd0bc63-618d-11e5-8ac5-06603eb7f303
HIF-1-alpha transcription factor network Homo
sapiens 20ef2b81-6193-11e5-8ac5-06603eb7f303
p75(NTR)-mediated signaling Homo sapiens
b492782f-6194-11e5-8ac5-06603eb7f303

Signaling events mediated by VEGFR1 and VEGFR2
Homo sapiens d6f6ae1f-6195-11e5-8ac5-
06603eb7f303

AP-1 transcription factor network Homo sapiens
3ce2f9c5-6189-11e5-8ac5-06603eb7f303

Integrins in angiogenesis Homo sapiens 2ddeac89-
6194-11e5-8ac5-06603eb7f303

Glucocorticoid receptor regulatory network Homo
sapiens dfba0dfb-6192-11e5-8ac5-06603eb7{303
ErbB1 downstream signaling Homo sapiens
30d60550-6192-11e5-8ac5-06603eb7f303
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