
Figure S1. Overview of pathways upregulated in pancreatic ductal adenocarcinomas. Upregulated pathways are presented in 
yellow.



Table SI. IGF/MAPK signalling pathway and associated upregulated genes.

Gene name Function

RAF PROTO-ONCOGENE SERINE/THREONINE-PROTEIN 
KINASE (PTHR44329:SF22) 
DUAL SPECIFICITY MITOGEN-ACTIVATED PROTEIN 
KINASE KINASE 1 (PTHR24361:SF370)
MITOGEN-ACTIVATED PROTEIN KINASE 1 Non-receptor serine/threonine protein kinase (PC00167)
(PTHR24055:SF203)
INSULIN RECEPTOR SUBSTRATE 2 (PTHR10614:SF7) 
DUAL SPECIFICITY MITOGEN-ACTIVATED PROTEIN 
KINASE KINASE 2 (PTHR24361:SF314)
MITOGEN-ACTIVATED PROTEIN KINASE 3 Non-receptor serine/threonine protein kinase (PC00167)
(PTHR24055:SF393)
GROWTH FACTOR RECEPTOR-BOUND PROTEIN 
2 (PTHR46037:SF4)
INSULIN (PTHR11454:SF9) 
PROTO-ONCOGENE C-FOS (PTHR23351:SF4) Basic leucine zipper transcription factor (PC00056)
RIBOSOMAL PROTEIN S6 KINASE ALPHA-2 
(PTHR24351:SF48)
ETS DOMAIN-CONTAINING PROTEIN ELK-1 Nucleic acid binding (PC00171); signaling molecule
(PTHR11849:SF178) (PC00207); winged helix/forkhead transcription
 factor (PC00246)
RAS GTPASE-ACTIVATING PROTEIN 1 G-protein modulator (PC00022)
(PTHR10194:SF19)
CATION-INDEPENDENT MANNOSE-6-PHOSPHATE Receptor (PC00197)
RECEPTOR (PTHR15071:SF17)
INSULIN RECEPTOR SUBSTRATE 1 (PTHR10614:SF11) 
SON OF SEVENLESS HOMOLOG 1 (PTHR23113:SF168) Guanyl-nucleotide exchange factor (PC00113)
INSULIN-LIKE GROWTH FACTOR II (PTHR46886:SF1) 
INSULIN RECEPTOR (PTHR24416:SF535) 
RIBOSOMAL PROTEIN S6 KINASE ALPHA-1 
(PTHR24351:SF43)



Table SII. Integrin signalling pathway and associated upregulated genes.

Gene name Function

FILAMIN-B (PTHR38537:SF7) 
INTEGRIN ALPHA-5 (PTHR23220:SF3) 
INTEGRIN ALPHA-6 (PTHR23220:SF9) 
TYROSINE-PROTEIN KINASE ABL1 (PTHR24418:SF88) 
INTEGRIN ALPHA-7 (PTHR23220:SF90) 
ACTIN, AORTIC SMOOTH MUSCLE (PTHR11937:SF201) Actin and actin related protein (PC00039)
PHOSPHATIDYLINOSITOL 3-KINASE REGULATORY Kinase modulator (PC00140)
SUBUNIT ALPHA (PTHR10155:SF3)
INTEGRIN BETA-2 (PTHR10082:SF15) Cell adhesion molecule (PC00069); receptor (PC00197)
VASODILATOR-STIMULATED PHOSPHOPROTEIN 
(PTHR11202:SF12)
RHO GTPASE-ACTIVATING PROTEIN 26 (PTHR12552:SF4) G-protein modulator (PC00022)
LAMININ SUBUNIT ALPHA-2 (PTHR10574:SF291) Extracellular matrix linker protein (PC00101); protease 
 inhibitor (PC00191); receptor (PC00197)
RAP GUANINE NUCLEOTIDE EXCHANGE FACTOR 1 Guanyl-nucleotide exchange factor (PC00113)
(PTHR23113:SF224)
TYROSINE-PROTEIN KINASE CSK (PTHR24418:SF407) 
COLLAGEN ALPHA-1(XVII) CHAIN (PTHR24023:SF891) 
COLLAGEN ALPHA-1(VIII) CHAIN (PTHR24023:SF903) Extracellular matrix structural protein (PC00103)
MITOGEN-ACTIVATED PROTEIN KINASE KINASE 
KINASE 2 (PTHR24361:SF342)
FOCAL ADHESION KINASE 1 (PTHR24418:SF78) 
INTEGRIN ALPHA-3 (PTHR23220:SF89) 
COLLAGEN ALPHA-5(IV) CHAIN (PTHR24023:SF877) 
BREAST CANCER ANTI-ESTROGEN RESISTANCE 
PROTEIN 1 (PTHR10654:SF15)
ADP-RIBOSYLATION FACTOR 1 (PTHR11711:SF357) 
RAF PROTO-ONCOGENE SERINE/THREONINE-PROTEIN 
KINASE (PTHR44329:SF22)
DUAL SPECIFICITY MITOGEN-ACTIVATED PROTEIN 
KINASE KINASE 1 (PTHR24361:SF370)
NETRIN-4 (PTHR10574:SF282) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
MITOGEN-ACTIVATED PROTEIN KINASE 1 Non-receptor serine/threonine protein kinase (PC00167)
(PTHR24055:SF203)
INTEGRIN BETA-8 (PTHR10082:SF9) Cell adhesion molecule (PC00069); receptor (PC00197)
DEDICATOR OF CYTOKINESIS PROTEIN 1 
(PTHR45653:SF1)
COLLAGEN ALPHA-2(VI) CHAIN (PTHR24020:SF29) Receptor (PC00197)
DUAL SPECIFICITY MITOGEN-ACTIVATED PROTEIN 
KINASE KINASE 2 (PTHR24361:SF314)
MITOGEN-ACTIVATED PROTEIN KINASE KINASE 
KINASE 3 (PTHR24361:SF656)
COLLAGEN ALPHA-1(V) CHAIN (PTHR24023:SF387) 
ACTIN, CYTOPLASMIC 1 (PTHR11937:SF192) Actin and actin related protein (PC00039)
COLLAGEN ALPHA-1(XIV) CHAIN (PTHR24020:SF15) Receptor (PC00197)
MITOGEN-ACTIVATED PROTEIN KINASE 3 Non-receptor serine/threonine protein kinase (PC00167)
(PTHR24055:SF393)
CRK-LIKE PROTEIN (PTHR19969:SF20) 
INTEGRIN ALPHA-2 (PTHR23220:SF23) 
RAS-RELATED PROTEIN RAP-2B (PTHR24070:SF194) Small GTPase (PC00208)
PROTO-ONCOGENE TYROSINE-PROTEIN KINASE SRC 
(PTHR24418:SF53)
LAMININ SUBUNIT ALPHA-5 (PTHR10574:SF261) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
GROWTH FACTOR RECEPTOR-BOUND PROTEIN 2 
(PTHR46037:SF4)
VINCULIN (PTHR46180:SF1) 
INTEGRIN ALPHA-L (PTHR23220:SF84) 



Table SII. Continued.

Gene name Function

FIBRONECTIN (PTHR19143:SF267) Signaling molecule (PC00207)
ALPHA-ACTININ-1 (PTHR11915:SF434) 
COLLAGEN ALPHA-3(V) CHAIN (PTHR24023:SF907) 
PHOSPHATIDYLINOSITOL 4-PHOSPHATE 3-KINASE C2 Kinase (PC00137)
DOMAIN-CONTAINING SUBUNIT BETA (PTHR10048:SF30)
LAMININ SUBUNIT ALPHA-3 (PTHR10574:SF285) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
ACTIN-RELATED PROTEIN 2/3 COMPLEX SUBUNIT 2 
(PTHR12058:SF0)
COLLAGEN ALPHA-1(X) CHAIN (PTHR24023:SF880) Extracellular matrix structural protein (PC00103)
TRANSFORMING PROTEIN RHOA (PTHR24072:SF153) Small GTPase (PC00208)
COLLAGEN ALPHA-1(III) CHAIN (PTHR24023:SF604) 
INTEGRIN BETA-4 (PTHR10082:SF42) Cell adhesion molecule (PC00069); receptor (PC00197)
SHC-TRANSFORMING PROTEIN 1 (PTHR10337:SF2) Signaling molecule (PC00207)
COLLAGEN ALPHA-1(XVI) CHAIN (PTHR24023:SF372) 
COLLAGEN ALPHA-2(IV) CHAIN (PTHR24023:SF588) 
LAMININ SUBUNIT BETA-2 (PTHR10574:SF36) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
INTEGRIN BETA-5 (PTHR10082:SF26) Cell adhesion molecule (PC00069); receptor (PC00197)
MITOGEN-ACTIVATED PROTEIN KINASE 13 Non-receptor serine/threonine protein kinase (PC00167)
(PTHR24055:SF107)
LAMININ SUBUNIT BETA-1 (PTHR10574:SF233) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
INTEGRIN ALPHA-1 (PTHR23220:SF22) 
ACTIN-RELATED PROTEIN 2/3 COMPLEX SUBUNIT 1B Actin family cytoskeletal protein (PC00041)
(PTHR10709:SF10)
INTEGRIN ALPHA-E (PTHR23220:SF79) 
COLLAGEN ALPHA-1(XII) CHAIN (PTHR24020:SF17) Receptor (PC00197)
LAMININ SUBUNIT GAMMA-2 (PTHR10574:SF313) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
COLLAGEN ALPHA-2(V) CHAIN (PTHR24023:SF539) 
GTPASE NRAS (PTHR24070:SF189) Small GTPase (PC00208)
COLLAGEN ALPHA-1(XIII) CHAIN (PTHR24023:SF871) 
PHOSPHATIDYLINOSITOL 4-PHOSPHATE 3-KINASE C2 Kinase (PC00137)
DOMAIN-CONTAINING SUBUNIT ALPHA (PTHR10048:SF28)
TYROSINE-PROTEIN KINASE FYN (PTHR24418:SF44) 
MITOGEN-ACTIVATED PROTEIN KINASE KINASE KINASE 1 
(PTHR24361:SF414)
LAMININ SUBUNIT ALPHA-4 (PTHR15036:SF47) 
ACTIN-RELATED PROTEIN 2/3 COMPLEX SUBUNIT 5 Actin family cytoskeletal protein (PC00041)
(PTHR12644:SF1)
INTEGRIN ALPHA-X (PTHR23220:SF124) 
ADP-RIBOSYLATION FACTOR 6 (PTHR11711:SF322) 
LAMININ SUBUNIT BETA-3 (PTHR10574:SF268) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
RHO-RELATED GTP-BINDING PROTEIN RHOD Small GTPase (PC00208)
(PTHR24072:SF175)
INTEGRIN BETA-1 (PTHR10082:SF28) Cell adhesion molecule (PC00069); receptor (PC00197)
RAS-RELATED PROTEIN R-RAS (PTHR24070:SF245) Small GTPase (PC00208)
RAS-RELATED C3 BOTULINUM TOXIN SUBSTRATE 2 Small GTPase (PC00208)
(PTHR24072:SF169)
ACTIN, CYTOPLASMIC 2 (PTHR11937:SF414) Actin and actin related protein (PC00039)
LAMININ SUBUNIT GAMMA-3 (PTHR10574:SF240) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
PHOSPHATIDYLINOSITOL 4,5-BISPHOSPHATE 3-KINASE Kinase (PC00137)
CATALYTIC SUBUNIT BETA ISOFORM (PTHR10048:SF33)
SON OF SEVENLESS HOMOLOG 1 (PTHR23113:SF168) Guanyl-nucleotide exchange factor (PC00113)
COLLAGEN ALPHA-1(VI) CHAIN (PTHR24020:SF18) Receptor (PC00197)
ALPHA-ACTININ-4 (PTHR11915:SF425) 



Table SII. Continued.

Gene name Function

COLLAGEN ALPHA-1(XV) CHAIN (PTHR24023:SF912) 
TALIN-1 (PTHR19981:SF7) 
MITOGEN-ACTIVATED PROTEIN KINASE KINASE KINASE 5 
(PTHR11584:SF332)
ACTIN-RELATED PROTEIN 2/3 COMPLEX SUBUNIT 3 Actin family cytoskeletal protein (PC00041)
(PTHR12391:SF1)
ACTIN-RELATED PROTEIN 2/3 COMPLEX SUBUNIT 1A Actin family cytoskeletal protein (PC00041)
(PTHR10709:SF11)
COLLAGEN ALPHA-1(XVIII) CHAIN (PTHR24023:SF959) 
PAXILLIN (PTHR24216:SF11) Actin family cytoskeletal protein (PC00041)
COLLAGEN ALPHA-1(IV) CHAIN (PTHR24023:SF854) 
COLLAGEN ALPHA-1(I) CHAIN (PTHR24023:SF569) 
CELL DIVISION CONTROL PROTEIN 42 HOMOLOG Small GTPase (PC00208)
(PTHR24072:SF136)
MULTIPLE EPIDERMAL GROWTH FACTOR-LIKE DOMAINS Extracellular matrix linker protein (PC00101);
PROTEIN 9 (PTHR10574:SF298) protease inhibitor (PC00191); receptor (PC00197)
RHO-RELATED GTP-BINDING PROTEIN RHOC Small GTPase (PC00208)
(PTHR24072:SF100)
COLLAGEN ALPHA-3(VI) CHAIN (PTHR24020:SF13) Receptor (PC00197)
COLLAGEN ALPHA-1(XXVII) CHAIN (PTHR24023:SF844) 
LAMININ SUBUNIT GAMMA-1 (PTHR10574:SF270) Extracellular matrix linker protein (PC00101);
 protease inhibitor (PC00191); receptor (PC00197)
ADP-RIBOSYLATION FACTOR GTPASE-ACTIVATING 
PROTEIN 1 (PTHR46395:SF1)
COLLAGEN ALPHA-2(I) CHAIN (PTHR24023:SF568) 
RHO-RELATED GTP-BINDING PROTEIN RHOB Small GTPase (PC00208)
(PTHR24072:SF0)
INTEGRIN BETA-LIKE PROTEIN 1 (PTHR10082:SF3) Cell adhesion molecule (PC00069); receptor (PC00197)
PROTEIN-TYROSINE KINASE 2-BETA (PTHR24418:SF94) 
FILAMIN-A (PTHR38537:SF5) 
INTEGRIN BETA-6 (PTHR10082:SF11) Cell adhesion molecule (PC00069); receptor (PC00197)
INTEGRIN ALPHA-V (PTHR23220:SF4) 
ARF-GAP WITH SH3 DOMAIN, ANK REPEAT AND PH 
DOMAIN-CONTAINING PROTEIN 1 (PTHR45854:SF2)
CAVEOLIN-1 (PTHR10844:SF18) G-protein modulator (PC00022); membrane traffic
 protein (PC00150); structural protein (PC00211); 
 transmembrane receptor regulatory/adaptor protein 
 (PC00226)
INTEGRIN ALPHA-11 (PTHR23220:SF21) 
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Table SXI. Significantly upregulated proteins observed with 
Proteome profiler arrays.

Protein P-value

Nectin-4 4.85x10-3

P27/Kip 1 (CDKN1B) 5.97x10-3

MUC-1 8.42x10-3

CapG 1.02x10-2

Cathepsin D 1.23x10-2

ERalpha/NR3A1 1.58x10-2

Cathepsin S 1.70x10-2

ErbB3/Her3 1.74x10-2

Hif-1 alpha 1.82x10-2

Endoglin/NR3A1 1.86x10-2

EGFR/ErbB1 2.10x10-2

Galectin-3 2.38x10-2

Cathepsin B 2.71x10-2

ENPP-2/Autotaxin 2.83x10-2

SPARC 3.13x10-2

Angiopoietin-like 4 3.96x10-2

CEACAM-5 4.11x10-2

Osteopontin (OPN) 4.30x10-2

DLL1 4.87x10-2


