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Sustaining Proliferative Signaling

Evading Growth Suppressors
Avoiding Immune Destruction
Enabling Replicative Immortality
Tumour-Promoting Inflammation
Activating Invasion and Metastasis
Inducing Angiogenesis

Genome Instability and Mutation

Deregulating Cellular Energetics
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Collagen Degradation
FDR =1.1%, FDR nod = 2.2%

HDACs Deacetylate Histones
FDR = 1.6e~10%, FDR nod = 0.066%
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Regulation Of Insulin Secretion DNA Damage/Telomere Stress Induced Senescence
FDR = 0.57%, FDR nod = 1.2% FDR = 7e-12%, FDR nod = 0.0024%
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Packaging Of Telomere Ends
FDR = 1.3e-10%, FDR nod = 1.2e-09%

[T HisTivose [ Vo €O mut

o [T HIST1H2BD
HIST2H2BE
TERF2

Secretory ype (SASP)
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G2/M DNA Damage Checkpoint
Processing Of DNA Double Strand Break Ends
FDR = 7e-12%, FDR nod = 1.1%
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G2/M DNA Damage Checkpoint
Processing Of DNA Double Strand Break Ends
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Meiotic Synapsis
FDR = 7.3e-12%, FDR nod = 6.3e-10%
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DNA Damage/Telomere Stress Induced Senescence

FDR = 7e-12%, FDR nod = 0.0024%

Meiotic Recombination
FDR = 8.1e-12%, FDR nod = 3.6e-06%

Integrins In Angiogenesis
FDR = 7e-12%, FDR nod = 1.4%
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Signaling By PDGF Wnt Signaling Pathway
FDR = 0.0026%, FDR nod = 0.0058% FDR = 1.4e-09%, FDR nod = 0.00094%
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G2/M DNA Damage Checkpoint Constitutive Signaling By Aberrant PI3K In Cancer
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GRB2:SOS Provides Linkage To MAPK Signaling For Integrins
FDR =1.9%, FDR nod = 1.3%
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Integrin Signalling Pathway
FDR = 7e-12%, FDR nod = 0.95%
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P130Cas Linkage To MAPK Signaling For Integrins
FDR =5.5%, FDR nod = 3.3%
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RAF/MAP Kinase Cascade
FDR = 0.07%, FDR nod = 3%

Inflammation Mediated By Chemokine And Cytokine Signaling Pathway
FDR = 7e-12%, FDR nod = 0.036%
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Of Matrix
FDR = 0.003%, FDR nod = 0.0023%
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E Cadherin Signaling In Keratinocytes
FDR = 1.9e-12%, FDR nod = 2e-04%
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Ephrin B Reverse Signaling
FDR = 1.9e-12%, FDR nod = 5.3e-06%
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Collagen Degradation
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Regulation Of RAC1 Activity
FDR = 1.1e-08%, FDR nod = 2.6e-10%
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IRF3 Mediated Activation Of Type 1 IFN
FDR = 0.04%, FDR nod = 0.056%
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Gamma Signaling Pathway(JAK1 JAK2 STAT1) ( IFN Gamma Signaling(JAK1 JAK2 STAT1) )
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LRR FLII Interacting Protein 1 (LRRFIP1) Activates Type | IFN Production
FDR = 1.9e-12%, FDR nod = 0.021%
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Regulation Of IFNG Signaling
FDR = 1.5e-11%, FDR nod = 0.0025%
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Energy Dependent Regulation Of MTOR By LKB1 AMPK
FDR = 4.4%, FDR nod = 3.2%
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HIF 2 Alpha Transcription Factor Network
FDR = 2e-04%, FDR nod = 0.2%
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Hypoxic And Oxygen Homeostasis Regulation Of HIF 1 Alpha
FDR = 1.9e-12%, FDR nod = 0.018%
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Insulin/IGF Pathway Protein Kinase B Signaling Cascade
.9e-12%, FDR nod = 0.18%
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NAD:+ + (S) Lactic Acid = NADH + Pyruvic Acid ( Glycolysis And Gluconeogenesis )

NAD+ + (S) Lactic Acid = NADH + Pyruvic Acid ( Pyruvate Metabolism )
AD+ + 2 Hydroxy Butanoic Acid = NADH + 2 Oxo Butanoic Acid ( Propanoate Metabolism )
Mercapto Lactic Acid = NADH + 3 Mercapto Pyruvic Acid ( Methionine And Cysteine Metabolism )
FDR = 0.65%, FDR nod = 0.97%
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PTK6 Promotes HIF1A Stabilization
FDR = 2e~12%, FDR nod = 2.6e-08%
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DNA Damage/Telomere Stress Induced Senescence
FDR = 1.9e-12%, FDR nod = 0.14%
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Senescence And Autophagy In Cancer
FDR = 1.9e-12%, FDR nod = 0.72%
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Cyclin A:Cdk2 Associated Events At S Phase Entry
FDR = 1.9e-12%, FDR nod = 2.3e-11%

Cyclin E Associated Events During G1/S Transition
FDR = 1.9e-12%, FDR nod = 2.3e-11%
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Inhibition Of Replication Initiation Of Damaged DNA By RB1/E2F1
FDR = 2e-12%, FDR nod = 2.3e-11%
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P53 Pathway Feedback Loops 2 Senescence And Autophagy In Cancer
FDR = 1.9e-12%, FDR nod = 6.9e-07% FDR = 1.9e-12%, FDR nod = 0.72%
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The Reaction [[AHR Protein Binds To CDK4 Protein, CCND1 Protein] Results In Increased Phosphorylation Of RB’
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TGF Beta Receptor Signaling Activates SMADs sta Super Family Signaling Pathway(canonical) ( TGF Beta BMP Diagram(MolecularVariation) )
FDR = 1.9e-12%, FDR nod = 0.00021% FDR = 1.9e-12%, FDR nod = 0.31%
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P53 iption Of Caspase Acti And Caspases
FDR = 1.9e-12%, FDR nod = 1.1%
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TP53 Regulates Transcription Of Genes Involved In G2 Cell Cycle Arrest
FDR = 1.9e-12%, FDR nod = 0.011%
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FDR = 8.7e-07%, FDR nod = 0.00038%

ki m
sRCAZ unknown CG mut
ATR

oLsPN
| | | | FANCD2
| CEP164
i known HCG mut
|I I 1 PLK1
| | | cocs
| | NEN

11 PPPoR2S
| [ Togpt Mt

TP53 Reg iption Of Death And Ligands
FDR = 1.9e-12%, FDR nod = 3.6%
\ [ T —

TPs3BP2

wt
PPPIR13E

2
&

TNFRSF10C

TNFRSF108B

ATF 2 Transcription Factor Network
FDR = 7e-08%, FDR nod = 0.00047%

NF1 unknown CG mut
RBI
PDGFRA

P2 known HCG mut

FeY
23

BARD1 Signaling Events
FDR = 1.9e-12%, FDR nod = 5.2e-05%

ATM

HHH \I}I\II wl p |“
Il

[ HH I FaNcoz
\ | RADS0

|| 1 BARD1
| ‘ PONA
[ | emons

| | coner

I || e

I \

| |11 | Fance
| ‘ | FANCE
| [ IRA [l ‘lll\ ‘l Topee1

\ | useats

unknown GG mut
P53 I

H

wt

CSTF1

| 1 | sacrn

(I I ewsa
N N \‘ [l raca
[

FANCF
FANCG
|| I FANCL

I Il [ \I‘ | weea




DNA Damage/Telomere Stress Induced Senescence
FDR = 1.9e-12%, FDR nod = 0.14%
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FOXM1 Transcription Factor Network
FDR =1.9e-12%, FDR nod = 2.3e-11%
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FOXAT1 Transcription Factor Network
FDR = 2.3e~06%, FDR nod = 0.015%
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HDR Through Homologous Recombination (HRR)
FDR = 2.3¢-12%, FDR nod = 0.51%
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HDR Through Single Strand Annealing (SSA)
FDR = 1.9e-12%, FDR nod = 0.028%
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Presynaptic Phase Of Homologous DNA Pairing And Strand Exchange
FDR = 2e-12%, FDR nod = 0.0018%
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FDR = 1.9e-12%, FDR nod = 0.014%
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FDR = 1.5e-07%, FDR nod = 1.3%

ATM
[N1RI "'I"I H n || PRKDC
[} 1 I HERCZ
LTI BRCA1
n PAXIPT
| BRE
i

.... LG4
RAI
ll |
MDC;

Resolution Of D Loop Structures Through Holliday Junction Intermediates
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[CGB Protein Results In Increased Activity Of LHCGR Protein]

e Results In Decreased Activity Of PTGS2 Protein] Inhibits The Reaction [CGB Protein Results In Increased Chen
(3, 2 F)quinazoline 1,3 Diamine Binds To F2R Protein] Promotes The Reaction [CGB Protein Results In Increased

ne Inhibits The Reaction [CGB Protein Results In Increased Chemical Synthesis Of Androgens]
\trazine Inhibits The Reaction [CGB Protein Results In Increased Secretion Of Cyclic AMP]
forsin Promotes The Reaction [CGB Protein Results In Increased Abundance Of Cyclic AMP]

Reaction [[Gonadotropins, Equine Co Treated With CGB Protein] Results In Increased Abundance Of Progesteron

nibits The Reaction [[CGB Protein Co Treated With Colforsin] Results In Increased Abundance Of Cyclic AMP]
Protein Promotes The Reaction [CGB Protein Results In of
sle Metabolite Inhibits The Reaction [CGB Protein Results In of
se Chloride Inhibits The Reaction [CGB Protein Results In Increased Expression Of STAR Protein]
‘terone Promotes The Reaction [CGB Protein Results In Increased Expression Of VEGFA MRNA]
one Enanthate Inhibits The Reaction [CGB Protein Results In Increased Abundance Of Androgens]
FDR = 0.0063%, FDR nod = 0.012%
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Hypoxia Response Via HIF Activation
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JNK Cascade ( PDGF Signaling Pathway )
FDR = 0.00054%, FDR nod = 0.0011%
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Oxygen Dependent Proline Hydroxylation Of Hypoxia Inducible Factor Alpha
FDR = 0.01%, FDR nod = 0.0092%
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PDGF Signaling Pathway (Mammal) ( PDGF Signaling Pathway )
FDR = 1.9e-12%, FDR nod = 0.16%
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PDGF Signaling Pathway ( PDGF Signaling Pathway )
FDR = 1.9e-12%, FDR nod = 0.00016%
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PTK6 Promotes HIF1A Stabilization
FDR = 2e~12%, FDR nod = 2.6e-08%
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Regulation Of Gene Expression By Hypoxia Inducible Factor
FDR = 4.9e-09%, FDR nod = 1.8%
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VEGFR3 Signaling In Lymphatic Endothelium
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Apoptotic Cleavage Of Cell Adhesion Proteins
FDR = 1.9e-12%, FDR nod = 2.3e-11%
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G2/M DNA Damage Checkpoint
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TP53 Reg Of Death And Ligands TRIF Mediated Programmed Cell Death

FDR = 1.9e-12%, FDR nod = 3.6% FDR = 0.052%, FDR nod = 3.8%
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Constitutive Signaling By EGFRvIII
DR = 1.9e-12%, FDR nod = 0.00014%
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Energy Dependent Regulation Of MTOR By LKB1 AMPK
FDR = 4.4%, FDR nod = 3.2%
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FCERI Mediated MAPK Activation
FDR = 1.9e-12%, FDR nod = 0.049%
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MAPK?1 (ERK2) Activation MAPK3 (ERK1) Activation
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PI3K Events In ERBB2 Signaling
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Signaling By FGFR3 Fusions In Cancer Signalling To P38 Via RIT And RIN
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BMP2 Signaling Pathway(through Smad) ( TGF Beta BMP Diagram(MolecularVariation) )
FDR = 1.9e-12%, FDR nod = 0.095%
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IL 6 Type Cytokine Receptor Ligand Interactions
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Regulation Of IFNG Signaling
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GRB2:SOS Provides Linkage To MAPK Signaling For Integrins
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FOXM?1 Transcription Factor Network G2/M DNA Damage Checkpoint
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IRF3 Mediated Induction Of Type | IFN
FDR = 0.02%, FDR nod = 0.074%

PRKDC

NLRP4

IFIte

MRET1A

XRCCS

DDX41

TBK1

TMEM173

XRCCE

TREX1

z8P1

ol

10-8/31-p5-y9)

80-9620-M10-V10-2207-/1-vD)

'80-5921-Q10-V10-9997-

80-8921-10-V10-/B5r-80-YDIL

80-5041-Q10-V10-082p-G0-YDOT |
Vi
80-9b/0-M10-V10-E20Z-Z 1-VOIL

80-3581 -Gl ¢-V10-S0pp-S0-yD)
80-9b20-M10-V10-€007-71-¥DD

DNA Damage/Telomere Stress Induced Senescence
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Regulation Of IFNA Signaling
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P53 Pathway
FDR = 2e-12%, FDR nod = 1%

P53 Pathway Feedback Loops 2
FDR = 2e-12%, FDR nod = 2.9e-05%
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DNA Damage/Telomere Stress Induced Senescence
FDR = 2e-12%, FDR nod = 0.0053%
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E2F Transcription Factor Network
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Integrated Cancer Pathway
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Regulation Of TP53 Activity Through Phosphorylation
FDR = 2e-12%, FDR nod = 1.1%
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VEGF And VEGFR Signaling Network VEGF Signaling Pathway
VEGF Binds To VEGFR Leading To Receptor Dimerization 9e-06%, FDR nod = 0.14%
FDR = 1.7e-08%, FDR nod = 0.2%
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Constitutive Signaling By Aberrant PI3K In Cancer

ARMS Mediated Activation
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21%

0.00051%, FDR nod

H 3
8 g
F 2
£ £
5 £

unknown CG mut
‘ known HCG mut

BRAF

NTRK1

KIDINS220

TCGA-91-6836-01A-21D-1855-08
65-08
1855-08.

25-08
25-08
25-08
55-08

TCGA-49-6743-01A-11D-1855-08
TCGA-49-4494-01A-01D-1265-08

TCGA-05-4398-01A-01D-1265-08
24662

TCGA-17-Z008-01A-01W-0746-08

24268
~75-5146-01A-01D—
~50-6504-01A-11D-
\~50-5942-01A-21D~
\~50-5941-01A~11D-
~50-5033-01A~11D—
\~50-5044-01A-21D~
\~44-6774-01A-21D~
~44-3918-01A-01D—

TCGA-44-2666-01

TCGA-44-2662-01

TCGA-17-2012-01A-01W-0746-08

TCGA-05-5428-01A-01D-1625-08

TCGA.

TCGA.

TCGA-

TCGA-05-4249-01A-01D-1105-08

27206

24666

25-08
53-08
53-08
53-08
53-08
55-08
55-08
05-08

ERBB2 Activates PTK6 Signaling

ErbB Receptor Signaling Network
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ErbB4 Signaling Events

FDR

ERBB2 Regulates Cell Motility
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Integrated Breast Cancer Pathway
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MAPK3 (ERK1) Activation
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PI3K Events In ERBB4 Signaling
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PIP3 Activates AKT Signaling
Signalling To P38 Via RIT And RIN

FDR = 1e-09%,

FDR

known HCG mut

I unknown CG mut

EGFR
ERBB4
NRG3
PIK3CA
ERBB2
NRG1
EGF
ERBB3
BTC
EREG
GABt
GRB2
NRG2
HBEGF
NRG4
PIK3R

unknown CG mut
known HCG mut
known HCG mut

NTRK1 I
I unknown CG mut

IRS1
PIK3CA
PIK3CE
IRS2
PIK3R
PIK3R2
NGF
RHOA

ﬁmm&u

T TCGA-50-5051-01A-21D-1855-08
TCGA-05-4420-01A-01D-1265-08
TOGA-44-6775-01A-11D-1855-08
27177

TCGA-91-6836-01A-21D-1855-08

TCGA-44-6776-01A-11D-1855-08

TCGA-38-4625-01A-01D-1553-08

TCGA-05-5428-01A-01D-1625-08

TCGA-80-5611-01A-01D-1625-08

TCGA-73-4668-01A-01D-1265-08

TCGA-55-1592-01

TCGA-44-6778-01A-11D-1855-08

TCGA-

TCGA-64-1677-01A-01W-0928-08

TCGA-50-6592-01A-11D-1753-08

TCGA-50-5044-01A-21D-1855-08

0.18%

TCGA-44-5645-01A-01D-1625-08

0.23%

TCGA-44-2668-01

0.00055%

TCGA-05-4249-01A-01D-1105-08

TCGA-50-6590-01A-12D-1855-08

TCGA-44-5643-01A-01D-1625-08

24617

TCGA-67-3771-01

FDR nod

TCGA-50-5049-01A-01D-1625-08

TCGA-49-6767-01A-11D.

Prolactin

TCGA-49-4514-01A-21D-1855-08

5.5%,

TCGA-49-4506-01A-01D-

TCGA-35-4122-01A-01|

9.6e-12%, FDR nod

PI3K/AKT Activation
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PI3K Events In ERBB2 Signaling

FDR

— 2tan

FDR

21468

TCGA-73-4659-01A-01D-1265-08

TCGA-67-3770-01

TCGA-49-4494-01A-01D-1265-08

TCGA-17-Z062-01A-01W-0747-08

TCGA-17-Z060-01A-01W~0747-08

TCGA-17-2008-01A-01W-0746-08

&
A=H

TCGA-05-4424-01A-22D-1855-08

TCGA-05-4398-01A-01D-1265-08

24662

i




VEGF Signaling Pathway
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DNA Damage/Telomere Stress Induced Senescence Packaging Of Telomere Ends
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DNA Damage/Telomere Stress Induced Senescence
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Mitochondrial Beta Oxidation Of Medium Chain Saturated Fatty Acids
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IRF3 Mediated Activation Of Type 1 IFN
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TP53 Network
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FDR =0.19%, FDR nod = 0.72%
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Neurophilin Interactions With VEGF And VEGFR
FDR = 0.05%, FDR nod = 0.21%
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FDR = 5.6e-12%, FDR nod = 3.7%
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Apoptotic Cleavage Of Cell Adhesion Proteins
FDR = 4.6e-12%, FDR nod = 9.4e-11%
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PDGF Receptor Signaling Network
FDR = 0.82%, FDR nod = 2.7%
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VEGF And VEGFR Signaling Network
VEGF Binds To VEGFR Leading To Receptor Dimerization
FDR =0.71%, FDR nod = 2.3%
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TP53 Of Death And Ligands
FDR = 1.6e~11%, FDR nod = 0.43%
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TRIF Mediated Programmed Cell Death ErbB Receptor Signaling Network
FDR = 0.007%, FDR nod = 0.001% FDR =1.1%, FDR nod = 1.5%
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ERBB2 Activates PTK6 Signaling ERBB2 Regulates Cell Motility
Signaling By ERBBA FDR = 3.5%, FDR nod = 4.6%
FDR = 0.43%, FDR nod = 0.48%
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GRB2:SOS Provides Linkage To MAPK Signaling For Integrins MyD88 Dependent Cascade Initiated On Endosome
FDR =0.0059%, FDR nod = 0.0064% TRAF6 Mediated Induction Of NFKB And MAP Kinases Upon TLR7/8 Or 9 Activation
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P130Cas Linkage To MAPK Signaling For Integrins PI3K Events In ERBB4 Signaling
FDR = 0.0074%, FDR nod = 0.066% FDR =1.1%, FDR nod = 0.02%
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f Activation Signaling (through RasGRP) ( CD4 T Cell Receptor Signaling (ERK Cascade) ) Signalling To P38 Via RIT And RIN
Raf Activation Signaling (through RasGRP) ( CD4 T Cell Receptor Signaling ) FDR = 3.9e-12%, FDR nod = 7.5e-05%

FDR = 3.9e-12%, FDR nod = 1.1%
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IL 6 Type Cytokine Receptor Ligand Interactions IRF3 Mediated Activation Of Type 1 IFN
FDR = 1.7%, FDR nod = 4.6% FDR = 1.2¢-06%, FDR nod = 1.2e-05%
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