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. Signal transduction modelling

In our model, signal transduction is usually modulated
through all nodes between a membrane receptor and an
effector protein
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. Signal transduction modelling

This systemic approach allow us to detect which
signaling cascades (or cellular functions) are impaired in
a given disease, even when patients are heterogeneous
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. Signal transduction modelling

In a single signaling cascade not all genes weight the
same (essential vs non-essential genes)
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. Signal transduction modelling

We can use the same machinery to virtually explore
the consequences of knocking out (or overexpress) a
gene in signal transduction.
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Signal transduction modelling

This approach offers a powerful framework to design
targeted therapies with minimum resources
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PathAct

ACTIONABLE PATHWAY WORKSHOP

A Start

PathAct is a web tool that enables the study of the consequences that
Knockouts(KOs) or over-expressions of genes can have over signalling pathways.
PathAct implements robust models of signalling pathways within an advanced
graphical interface that provide a unigue interactive working environment in which
actionable genes, that could become potential drug targets, can be easily assayed
alone or in combinations. Also the effect of drugs with known targets over the
different signalling pathways can be studied. Since signals trigger functions across
the pathways, the direct and long-distance functional consequences of interventions
over genes can be straightforwardly revealed through this actionable pathway
scenario.

PathActv1.1.0
Created by Computational Genomics Department
Principe Felipe Research Center, Valencia, Spain
2016

% Login ¥ Signup



http://pathact.babelomics.org
http://pathact.babelomics.org

http://pathact.babelomics.org

PathAct Actionable pathway workshop #Login (& signup .l @

»)

User name:

gda2016ciberer
Create new user...

Password:
ssssssnsssnsns 2

i R:E mem Eer passworc-:l'..'.'

Login as anonymous
All data will be deleted on logout

PathActv1.1.0
Created by Computational Genomics Department
Principe Felipe Research Center, Valencia, Spain
2016
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PathAct Actionable pathwayworkshop o« Jobs 2= Settings )’ & Profile ® Logout .l @
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# Run example

v HCC4006 mutant dmso-hcc4006_mutant_dmso.txt

™ 1 Inorder to create a job, a file must be selected from the server, if the file is not already in the Pathact-Init Done 28/9/2016 12:14:59 B

server it should be uploaded first, both actions can be performed using the following button.  HCC4006 mutant dmso-hccd006 mutant dmso.txt

- . Pathact-Init Done 28/9/2016 12:11:39 &

Please click here (! to read more about the input file format.

v Example

& Select a expression matrix file... Pathact-Init Done 28/9/2016 11:54:27 B&

hee4006_mutant_dmso.txt

™ 2 Now select a sample from your expression matrix file.
O Log, transform data matrix
hecd006_mutant_dmso

Total: 3 D Enable job notifications

[™ 3. Tofinish, set a name for your job, and press the run button.

i My HCC4006 mutant dimsanalysis| |




Select data

[ PathAct_Exercises /

~ B pda201éciberer € & Upload
@ BRCA_exercise
I KIRC _exercise
I PathAct_Exercises
BB gse34807 _exercise
BB gse51835_exercise

Mame ~

L4 + Example

81.7MBof 1.0GB

Date
Sep 28, 2016
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Select data

& Upload File

File upload: Selected file:
Choose file... hocd006_mutant_dmso.txt

Diotormat File validation log:

(=) Datamatrix expression @ Line Type Message

19766 Empty line.

Errors: 0 ing:1 Info:0

Lines: 19766
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. Select data

gene expression data
http://bioinfo.cipf.es/gda16ciberer

File format

Columns: GenelDs + Sample
Rows: EntrezGene (id)

Example

Non-small cell lung cancer (NSCLC)
EGFR mutant

Not treated with Erlotinib (TKIs)

genell hccd4BBE6_mutant_dmso

1 2. 09B30027735415
18 4.269803B8237212
188 7.90261187406193
le0@ B.46383745767134
le@ea 5.B2B01370E91263
188885676 5.95828396323201
lg@el 9.24854483057848
le@ez 4.50114481512442
lg@es 2.B847394332559492
le8@e4 4.59393709385877
180048912 3.2B81596933855
1e@as 7T.61B74234283785
18086 B.67300667422145
1g8@a7 9.6B8407263257293
18088 4. 7220BBT3BBO570
l@es B.67753823201646
le@es3e3e 9.9916040E0E804014
180853688 2.98650126505663
1881 11.4324736716045
legle B.27543394583235
188181467 5.19848516713051
188181936 4.28778055144368
1ge11 9.435085129657583
188113487 3.3B61342172626
lg@lz47e8 4.55987367543182
188125288 5.92518875661431
1881267684 5.23B39965772242
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http://bioinfo.cipf.es/gda16ciberer/doku.php/program#pathways_analysis
http://bioinfo.cipf.es/gda16ciberer/doku.php/program#pathways_analysis
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Select data

PathAct Actionable pathwayworkshop

- - =V

# Run example

™ 1 Inorder to create a job, a file must be selected from the server, if the file is not already in the
server it should be uploaded first, both actions can be performed using the following button.

Please click here (! to read more about the input file format.

& Select aexpression matrix file..

hee4006_mutant_dmso.txt

™ 2 Now select a sample from your expression matrix file.
O Log, transform data matrix

hecd006_mutant_dmso

[™ 3. Tofinish, set a name for your job, and press the run button.

i My HCC4006 mutant dimsanalysis| |

o Jobs 120" & Profile @ Logout ..l @

v HCC4006 mutant dmso-hcc4006_mutant_dmso.txt

Pathact-Init Done 26/9/2016 12:14:59 &
+ HCC4006_mutant_dmso-hccd006_mutant_dmso.txt

Pathact-Init Done 28/9/2016 12:11:39 &
v Example

Pathact-Init Done 28/9/2016 11:54:27 &
Total: 3 D Enable job notifications
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PathAct overview

v PathAct Actionable pathway workshop o Jobs 2= Settings gda i & Profile ® Logout ..l @

ER ErbB signaling pathway (hsa04012) Category: Oaltere
& Add genes: Iga

Q ; Adherens junction
NEL’;_‘_"‘JQE”%S“ Adipocytokine signaling pathway
Adrenergic signaling in cardiomyocytes

— T =1 AMPK signaling pathway
¢ y (PRECA) -Apoptosis—#Biological rhythms
(EGFR ) i L 1 Apoptosis
EGFR EGFR _— — N
P ot »{ CBLC :u Uit conjlﬁgat‘im@ pathway g({elll recelptorl"swgnah:g pathviay
— - = alcium signaling pathway
Fi, -/EGFJE - '§TAT-5.!§ tactation -+~ Tnz;’lscn:étw:'l regulation cAMP signaling pathway

Cell cycle

cGMP-PKG signaling pathway
Chemokine signaling pathway
Choline metabolism in cancer
ErbB signaling pathway

[~ R e e Ly efioeer | BALRA

4 Select gene related drugs: g ;
hngl\ ogenegs‘ls

Apoptosi.s:/ Cell adnesion

[ 1
'!'r‘cmscr‘ipti_twr regula

[RE@Z“E‘:I?}BZ

Trmscri;l:twr‘ r‘}:gul 90 Circuit list: O alterer’

ABL1
erefa ERBE: BAD
e CAMK2A
CBLC
CDKN1A
CDKN1B
EIF4EBP1
ELK1
ELK1
I . ERBB3 ERBB3

TR ) i — & GSK3B
[RBE F.R'SB‘J’ i 5 i"l T-r'aﬂs'lat,;'.lor: rf-_gulutLon JUN

MYC

TPy

& Add drugs:
Q

Fronscrigtion negula

Trmscri;{twr‘ r‘}:gu] 0

(e eqeBa Ryt

( 'Nkazj_ :
% Genes affected by drugs: ey B

néoptos{s
{ I

Last update gene list:

ER{ERBBL}E?
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~f Jobs

[ +newl|] & | ErbB signaling pathway (hsa04012)

¥ Add genes:
Q EGF
EGFR 0,95 z
EGFREGFR 0,95 =

A Select gene related drugs:
[J Cetuximab

[J Trastuzumab

[ Lidocaine

[ Gefitinib

[ Erlotinib

[ Lapatinib

M Panitumiimah

AL Add drugs:

Q

¥ Genes affected by drugs:

; EGFR |

\
AT,
ERHBZ ERBEZ

ER@?“E:!?SM

\\ERAB2 ER¥T3

\EREb eRpoe

ERLERBB&}EZ

0,95

%

- CAMK2A Newrogenesis
S B — - -~
(Lecy)
'\PRKCA/\ ~hpoptosis—# B'io'log_‘ica'l rhythms
Ukl con‘jg tion pathway
Activity value: E STAT55 Lactation—Teanscription regulatian

Ang:\' ogene&is

Apoptosis / {E'Li adhesion

ﬁ;_.;TES;i T Loctation—+ Tm;'r-?sc“\'_;%tion regulation
. né;n:ltosgs
Traﬂs'laéi.or‘ r‘;é;ul:lti.cr!
A;:auptusiis
Neuimgene-és‘.s

(e,:“l'l cydle

(e;'l Tie yc;'a [

%= Settings

[Z) Show report EReSYTITTa

I ]
Franserimtion regula’

Traﬂscri&tior‘ récguLa-
1 1

: !
Tronscrimtion r‘]:cguLa-

Traﬂscri&tior‘ r?cguLa-

& Profile ® Logout _l

O altered

Adherens junction
Adipocytokine signaling pathway
Adrenergic signaling in cardiomyocytes
AMPK signaling pathway
Apoptosis
B cell receptor signaling pathway
Calcium signaling pathway
cAMP signaling pathway
Cell cycle

“KG signaling pathway

ine signaling pathwar

SEREE TS S =
ErbB signaling pathway

B o L

Circuit list: D altered

ABL1
BAD
CAMK2A
CBLC
CDKN1A
CDKN1B
EIF4EBP1
ELK1
ELK1
ERBE3 ERBB3
GSK3B
JUN

MYC

mELee A

Last update gene list:
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%= Settings 01éc & Profile = Logout

[+New | & | ErbB signaling pathway (hsa04012) Category: 14 altered
¥ Add genes: Igﬂ

Q, EGF 2 P — 1 Adherens junction

EGFR 095 : — &> i i T | | Choline metabolism in
1 ErbB signaling pathway

EGFREGFR 0,95 2 signaling

"i'\PRKCA Apoptosis f=-i31010g§ica'l rhythms ‘ Es;;z:f::l:i:;l:g pathway
Gap junction
HIF-1 signaling pathway
MAPK signaling pathway

1 Oxytocin signaling pathway

| Pathways in cancer

Ubl-corjugation pathway

Lactation—* Tnt;15cri:gtion regulation
A& Select gene related drugs: -
D Cetuximab

[ Trastuzumab

Angji ogent.ﬁ"_s
. ’ PI3K-Akt signaling pathway
Proteoglycans in cancer

. - Apoptosi.s:-/’ Cel‘l adhesion
D Hdocaing — &t 1 Rap1 signaling pathway
ini 2 — Franscrigtion regula’ o S i i
D Gefitinib ERB@Z ERs2 _@Pzﬁ E J ” ! =
O Erlotinib o G = Trfmscr-iogtior' ’?9”15' Circuit list: 16 altered
E Lapatinib REG ) ABLS
Panitumumah e
EREE3 ERBE3 | BAD
L Add drugs: o CAMEK2A
Q ! TMHSCI’“EAL"LQV‘ regula’ ‘ CBLC
( . X ol!t 1 CDKN1A
ranscription regula;
L J | CDKN1B
(re1) EREB2 ERBE3 EIF4EBP1
P eReE3 ELK1
( X -
¥ Genes affected by drugs: = 1 ELK1
#optos]s GSK3B
JUN
ER.‘E“_‘ L4 gl Translation regulation 1 MYC
£ B;IJ A;;optos.i_s PRKCA
e I nra
@ ES'GB/ N"—‘i""’gen‘%‘s Last update gene lIst:

gene - w - origin

Cell cyqle EGFR -0.95 - user

ERLERBE£ERZ

gell cydle
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m E ErbB signaling pathway (hsa04012)

% Add genes:
Q. EGF 2
EGFR 0,95 I

EGFREGFR 095 | X

& Select gene related drugs:
[J Cetuximab

[J Trastuzumab

[ Lidocaine

O Gefitinib

[ Erlotinib

[J Lapatinib

M1 Panitimimah

& Add drugs:

Q

% Genes affected by drugs:

o Jobs

5= Settings

[3 Show report

Tmnscf‘igulu'

& Profile @ Logout ..l @

Category: 14 altered

! | Adherens junction
Choline metabolism in cancer
1  ErbB signaling pathway
1 Estrogen signaling pathway
Focal adhesion
Gap junction
HIF-1 signaling pathway
MAPK signaling pathway
{ Omytocin signaling pathway
1 Pathways in cancer
PI3K-Akt signaling pathway
Proteoglycans in cancer
Rap1 signaling pathway

Circuit list: 16 altered

ABL1
BAD
CAMIC2A
T CBLC
CDKN1A
CDKN1B
EIFAEBP1
ELK1

GSK3B
T JUN
T MYC

ranwa

nTen

Last update gene list:

gene-w - origin
EGFR - 0.95 - user
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Results interpretation

%= Settings

Configure fold change:
2

Configure drug action weight:

Acetylation:

Adduct:

Allosteric Modulator:
Antibody:

Binding:

Chaperone:

Cleavage:

Component Of:
Cross-Linking/Alkylation:
Inactivator:

Inducer:

Inhibitor, Competitive:
Intercalation:

Ligand:

Modulator:

MNegative Modulator:
Other:

Partial Agonist:

Positive Allosteric Modulator:

Reset defaults

Activator:

Agonist:

Antagonist:

Binder:

Blocker:

Chelator:

Cofactor:

Conversion Inhibitor:
Desensitize The Target:
Incorporation Into And Destabilization:
Inhibitor:

Inhibitory Allosteric Modulator:
Inverse Agonist:

Metabolizer:

Multitarget:

Meutralizer:

Other/Unknown:

Partial Antagonist:

Positive Modulator:
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Report

Circuit impact
Circuit changes

circuit
Adherens junction: CTNND1
Adherens junction: LEF1 CTNNB1
Estrogen signaling pathway: AKT3*
ErbB signaling pathway: JUN
ErbB signaling pathway: ELK1*

ErbB signaling pathway: CBLC
Oxytocin signaling pathway: COKM1A
Estrogen signaling pathway: ESR1 C00951
Estrogen signaling pathway: ESR1 FOS

Estrogen signaling pathway: ESR1 C00951°

< | Page | 1 of 15> || »

log fold change
-1.665
-1.665
0.708
0.708
0.708
0.708
0.708
0.708
0.708

0.708
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Drug action

%= Settings

| N

¢ o et BENEST

Q, Genesearct a1

Nzujrugene;sis

Apoptosis— :Bwlng'lcal rhythms

EGFR
0 Gm
™ Ubl-eorugation pathway
©OEGFR & QT_AT[ Lactation—+ Tnct'lscn:‘thﬂ regulation
SRR

A& Select gene related drugs: S
Anéiogen$is

Apoptosis| / Cn'l‘:l adhesion

P |
'!'r‘cmstn;étwr regula

cRiiz ERaz 2K7 ks —
— = e Trcmscr\i;i_tior ercguLcl‘
[rm_é-?- E@Bs
4 Add drugs: A
: i T |
Q se ar 1 — Franscrigtion regula
Erlotinib x D ot |
— Transcrigtion rjcguLcl‘
on regulation
% Genes affected by drugs:
EGFR 01 H

Franst

[R

4 Erlotinib * antagonist

[ 1
#poptosis
kil

Newrogenesis

( fnn{_)

—

el cydle

Ee:"ll cyc:‘-. e

& Profile (% Logout .

O altered

Category:

Adherens junction
Adipocytokine signaling pathway
Adrenergic signaling in cardiomyocytes
AMPK signaling pathway
Apoptosis

B cell receptor signaling pathway
Calcium signaling pathway
cAMP signaling pathway

Cell cycle

cGMP-PKG signaling pathway
Chemokine signaling pathway
Choline metabolism in cancer
ErbB signaling pathway

oS A

Circuit list: 0O altered
ABL1

BAD
CAMEK2A
CBLC
CDKN1A
CDKN1B
EIF4EBP1
ELK1

ELK1
ERBB3ERBB3
GSK3B

JUN

MYC

AP

Last update gene list:
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Drug action

B

[#New | = | ErbB signaling pathway (hsa04012)

& Add genes:
Q m 1

A Select gene related drugs:

L Add drugs:
Q I
Erlotinib x

& Genes affected by drugs:
EGFR 01 :
ALErlotinibr* antagonist

MZ?S wew‘ogcr:r.\ésis
’ L

\

{ CBLC) tbl-conjugation pathway
.TATSEH Lectation—+ Trj’\scf‘\p%tinn regulation

&néiogene!sts

Agoptosis

'ﬂéostosis
Neu:rogcncési 5
Ce"ll c)'ci'lc
| e |

Ce::‘ll cydle

o Jobs

\PRK(& Apoptosis—6 htolog:ical rhythms
—— 1

r ~
Transcrigtion degulotion

Franscrimtion regulation
L §|

Fronscrigtion regulation

Transcr‘t;@tior‘ rfegulnti.on

[ A—
Franstotion regulation

== Settings & Profile @ Logout ..l @
[2 Show report et Iaen 10 altered
Adherens junction

! Choline metabolism in cancer
1 ErbB signaling pathway
1 Estrogen signaling pathway
Gap junction
HIF-1 signaling pathway
MAPK signaling pathway
1 Oxytocin signaling pathway
Pathways in cancer
1 Proteoglycans in cancer
Adipocvtokine signaling pathwawv
Adrenergic signaling in cardiomyocytes
AMPK signaling pathway

PR et oy

Circuit list: 16 altered

1 ABL1

" BAD

| cAMK2A

1 cBLC

| CDKN1A

' CDKN1B
EIF4EBP1

| ELK1

1 ELK1
GSK3B

1 JUN

. MYC

| PRKCA

I _nrira

Last update gene list:

gene - w - origin

EGFR-0.1-drug

21



Thanks for your attention

Any questions?
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