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Rationale — Journal information
Nature 407(6805):770-6.The Biochemistry of Apoptosis.

“Caspase-8 is the key initiator caspase in the death-receptor pathway. Upon ligand
binding, death receptors such as CD95 (Apo-1/Fas) aggregate and form membrane-
bound signalling complexes (Box 3). These complexes then recruit, through adapter
proteins, several molecules of procaspase-8, resulting in a high local concentration of
zymogen. The induced proximity model posits that under these crowded conditions, the
low intrinsic protease activity of procaspase-8 (ref. 20) is sufficient to allow the various
proenzyme molecules to mutually cleave and activate each other (Box 2). A similar

mechanism of action has been proposed to mediate the activation of several other

”

caspases, including caspase-2 and the nematode caspase CED-3 (ref. 21)

How can | access the
pathway described here
and reuse it?
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Rationale - Figures | |
A picture paints a

thousand words...

il 7
WL ,/,‘ .
il
55 bUt

- (@ DNA dama ge
/ ~ Just pixels
?Bld Bolx LO\ ‘

= * Omits key details
T -+ Assumes
T Q\[ V( * Fact or Hypothesis?

- \ /e
-« ( = \) ﬁkj AIF \
1l Apoptosome =::=:

Caspase-3 Ap bl Smac/DIABLO
I Procaspase-9 /
Apoptotic substrates Nature. 2000 Oct 12:407(6805): l
770-6.

The biochemistry of apoptosis.
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Reactome is...

Free, open source, open data,
curated database of pathways and
reactions in human biology

4+ August 2011 www.reactome.org




Reactome Curation

Y-

Expert Curator Reviewer

(recruited) (staff) (recruited)

Expert and curator create outline of new pathway
Expert fills in details

Curator enters information into database

Reviewer (another expert) checks biological correctness

s August 2011 www.reactome.org




Using model organism data to build
pathways — Inferred pathway events

PMID:5555 Direct evidence PMID:4444
I
Direct evidence 1 v
human
PMID:8976 —
mouse
Indirect evidence

<+ PMID:1234

CcCow

6 August 2011 www.reactome.org




Data Expansion — Projecting to Other Species

Human
B>
@ + ATP - @ -P + ADP
Mouse
B>
@ + ATP - @-p + ADP
Drosophila
X . ATR Re_actlon not
inferred

No orthologue - Protein not inferred

7 August 2011 www.reactome.org




Coverage — Content, TOC

| Apoptosis [Homo sapiens]

- Extrinsic Pathway for Apoptosis (DOI)
- Intrinsic Pathway for Apoptosis (DOI)
- Apoptotic execution phase

And many more...

|Axon guidance [Homo sapiens] (DOI)

- Semaphorin interactions

- NCAM signaling for neurite out-growth
- Netrin-1 signaling

- Signaling by Robo receptor

- L1CAM interactions

| Biological oxidations [Homo sapiens]
- Phase 1 - Functionalization of compounds
- Phase Il conjugation (DOI)

| Botulinum neurotoxicity [Homo sapiens, Clostridium botulinum]
- Translocation of BoNT Light chain (DOI)
- Proteolytic cleavage of SNARE complex proteins (DOI)

| Cell Cycle Checkpoints [Homo sapiens]

- G1/S DNA Damage Checkpoints (DOI)
- G2/M Checkpoints (DOI)

- Mitotic Spindle Checkpoint (DOI)

| Cell Cycle, Mitotic [Homo sapiens]

- Mitotic G1-G1/S phases

- S Phase (DOI)

- Regulation of DNA replication (DOI)
- Mitotic G2-G2/M phases

- Mitotic M-M/G1 phases

- Regulation of mitotic cell cycle

| Cell junction organization [Homo sapiens] (DO1)
- Cell-cell junction organization (DOI)

- Cell-extracellular matrix interactions
- Type | hemidesmosome assembly

| Chromosome Maintenance [Homo sapiens]
- Nucleosome assembly
- Telomere Maintenance

tn (Pt HG003751) “ENFY, roge

s August 2011 www.reactome.org 157 ) o (@) roaories
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Planned Coverage — Editorial Calendar

Next Release - Ver 38 : September 2011 Reactome=d

[curator —[PathwayTopic " [author [Reviewer
|Bruce May |Mitochondria| import |B May |TBA

IBruce May |Carbonic Anhydrases |B May |TBA

|Bruce May |Noda| signaling |B May |TBA

|Bruce May |Regulatory RNA Pathways (siRNA, post-transcriptional silencing) |B May |TBA

|Karen Rothfels |Signaling by FGFR- update |K Rothfels |TBA

ISteve Jupe IInterleukin-? signaling |K Ray |TBA

|Steve Jupe |Chromatin modifying enzymes |TBA |TBA

|Steve Jupe |Defensins |S Jupe |TBA

IMarija Milacic |Signaling by ERBB4 |M Milacic |TBA

IMarija Milacic ISignaIing by constitutively active EGFR |M Milacic |TBA

|Marija Milacic |Signaling by ERBB2 |M Milacic |TBA

|Marija Milacic |Cyclin D associated events in G1 - update - p107 and p130 events |TBA |D MacPherson
IBijay Jassal |O-|inked glycosylation of mucins |B Jassal |TBA

|Bijay Jassal |Nitric oxide metabolism (revision) |B Jassal |TBA

|Bijay Jassal |ABC-famin proteins mediated transport (revision) |B Jassal |TBA

|Bijay Jassal |Latent infection of Homo sapiens with Mycobacterium tuberculosis |R Stephan |TBA

|Bijay Jassal |Post-translationa| modifications |B Jassal |TBA

IMarc Gillespie IReproduction |M Gillespie ITBA

|Steve Jupe |Regulation of complement cascade |S Jupe |TBA

|Steve Jupe |Growth hormone receptor signaling |S Jupe |A Herington
IPhani Garapati IMHC Class I cross presentation |P Garapati |TBA

IPhani Garapati IISGlS antiviral mechanism |P Garapati |TBA

|Phani Garapati |MHC Class II mediated antigen processing & presentation |P Garapati |TBA

|Phani Garapati |SCF:c-kit signaling |P Garapati |L Ronnstrand, NW Lukacs
IVeronica Shamovsky ITolI Like Receptors 5 and 10 update |F Luo |TBA

|Marc Gillespie |Ferti|ization |M Gillespie |TBA

|Bruce May |Mitochondria| Iron-Sulfur Cluster Biogenesis |B May |TBA

tn (Fé1 HGAOSTST),
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Reaction Example 1: Enzymatic

5'_
%‘ nucleoticdase \

10 August 2011 www.reactome.org



Reaction Example 2: Transport

Transport of Ca++ from platelet dense tubular system to cytoplasm

REACT_945.4

A
o IP3 receptor bound |44
to IP3 and Ca++
IP3
receptor

platelet dense tubular network lumen

11 August 2011 www.reactome.org




Other Reaction Types

[a Aha2 ] Dimerization

drenoceptor

JAM-A

Binding

adrenoceptor:
Catecholamine

[ Alpha-2 ] (JAM-AHomodimer)

/ \
Talin:RIAM complex: Talin:RIAM complex:
ECM ligands: 2X ECM ligands: 2X
(Integrin alphallb (Integrin alphallb

beta3:p(Y530)-SRC: beta3:Inactive (p-
CSK) Y419, Y530)-SRC:
L CSK) J

Phosphorylation

12 August 2011 www.reactome.org



Reactions Connect into Pathways

CATALYST CATALYST
o o
CATALYST
o - O » O
INPUT  OUTPUT INPUT  QUTPUT
o > O

INPUT  OUTPUT

13 August 2011 www.reactome.org




Pathway view

( Home ) ( Analyze, Annotate & Upload ) ‘Search map
Switch Species:, Homo sapiens »:] o
Search results |MZGUEEM Help [<JK>)
S — [v]

+}-%, Activation, translocation and oligomel
+}-%, Activation and oligomerization of BAK

-e3, Permeabilization of mitochondria -

+ -+3, Release of apoptotic factors from the Cas
— <%, SMAC-mediated apoptotic respon|
-}, SMAC binds to IAPs XIAP:Caspase
-3 SMAC binds XIAP:Caspasi
- SMAC:XIAP:
- SMAC binds XIAP:Caspasi| _ | Caspase-7 I
B+ SMAC binds XIAP:Caspasi Icsl . A
+}-<%, SMAC-mediated dissociation g HIJ /
r
+}-<%, Apoptotic execution phase :
: ) | I SMAC:XIAP
+}-%%, Regulation of Apoptosis Erme—— "—_ XIAP:Caspase-7
+}-%, [EIS[TJAXon guidance mitochondrial 7 .( SMAC ] | SCMAC:XIAPB: I 1
+}-%, Biological oxidations precursor donases
+}-%, Botulinum neurotoxicity < -
+1-&, Cell Cycle Checkpoints XIAP: Caspase-3
+1-3%., Cell Cycle, Mitotic "

+! & Cell junction organization Caspas
Caspase-9 precursor
precursor

- 3, Apoptotic factor-mediated response

+ %, Cytochrome c-mediated apoptotic

]

[e]

|active caspase-3 l

+}-<, Chromosome Maintenance

+}-%, [EYCircadian Clock

: : Cytochrome C:Apaf-

+}-%, Diabetes pathways ——D—’ 1:ATP:Procaspase-
9

+}-%, DNA Repair
: - Caspase-7
3% DNAReplication ochrome ochrome Apaf-1
-.0- %, Gene Expression Cytochrome C

+-%, [EEEE)Hemostasis ( Apoptosome  J———0|

+}-%, HIV Infection
+}-%, Influenza Infection

+ «3, Integration of energy metabolism

+ «3, Integrin cell surface interactions @
+}-<%, (G Interactions of the immunoglobulin .@

+}-<%, (EEEEIMembrane Trafficking

+ -+%, [ JMetabolism of amino acids and der )T
+} -7z, Metabolism of carbohydrates v

(Pé1 HGSTSY),
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Pathway Analysis

Pathway Analysis

Allows you to analyse a list of protein, gene, expression data or compound identifiers and determine how they are likely to affect pathways. More....

Paste or upload your data:

000139
000186
000187
000204
000217
000231
000232
000233
000254
000267
000268
000273
000303 N

Clear

Select your desired analysis tool

Inhouse services:

@ |D mapping and pathway assignment. Takes your list of IDs and finds the corresponding pathways from Reactome, plus the corresponding
UniProt IDs.

() Overreprersentation analysis. Finds the Reactome pathways in which IDs in your list are strongly enriched - can help to understand the
biological context of your data.

I . - - -
[ | .. - . .

1 5 Au g u St 20 1 1 : (\,:’ . @ School of Medicine

All rights reserved.




Pathway Analysis — Overrepresentation

= Statistically over-represented events in hierarchy

Each Eventis coloured according to the un-adjusted, i.e. not corrected for multiple testing, probability (from hypergeometric test) of seeing given number or
more genes in this Event by chance. Please note that only those “child” events are shown which have a p-value lower than the "parent” event. The top-level
(root) Events are ordered according to the lowest p-value of their components.

Colour key for pro abllmes

FEEETS BB BS80S0 36503 603 36-04 16204 36:05 16-05 36-06 10-06 3-07 1607 35:08 16508 3509 08 BESAON
open alll close aIII

=%, EESEEISE 1. 0220, 137/294

Matching identifiers
-, [ECIERDISSEIoN 2. 5220, 174/411
-, RENEENeN 2 416, 90/181
-, [NGINEE 7 .0c-14, 96/210
-5, [ 2.8e-15, 71/131
<, RN 2 713, 58/104
-, SN 0 52-15, 741141
-7, EEEIREEREaE 1. 1c-14, 62/109
-5, R 1.0c-13, 62/114
;. S ° - 1. 5122 P-val
<, IRNEEIOEEEsiE 2 011, 66/136
<, S 1.72-01, 102/408

<5, [ IEHSEEE 2 22-10, 10172
&4 1A3e-o4, 25/54
5. SIGRERGIBTA 2 3¢-09, 31

B _5 9e-09, 35/61
27e-08, 761187

HHHH

»fti R ' 1tra . b

R &glalmg in Immune syslem 3 7e 04 104!338

--+3, Signaling by EGFR 2.5e-06, 26/48

[#)--Matching identifiers

SR ransmembrane transport of small moleculesRRIENPETFEE
-v Matching identifiers
BN S| C-mediated transmembrane trans

Matching identifiers

teins. 2.4e-08, 46/94

mmE

olely 1.0e+00, 29/231

Matching identifiers
-, GIUCOSEtransport 6.4e-05, 20/38
-, Pifivateimetabalismiand Citric ASIATCA)EIEIE 9.3¢-05, 19/36 ~ Q99466 NOTCH4
-7, | 5 5¢-01, 53/232 QOUM47 NOTCH3

'r “ Q04721 NOTCH2

"\Matching identifiers

(Pé1 HGSTSY),
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Expression Analysis |

-
LEACTOMI

Home About Content Documentation Tools Download Contact Us QOutreach

Upload expression data

Takes gene expression data (and also numerical proteomics or metabolomics data) and shows how expression levels affect reactions and
pathways in living organisms. May be time-consuming, depending on the number of identifiers you are submitting; less than 5000: a few seconds,
5000 - 10000: a few minutes, 10000 or more: 10 minutes or longer. More....

Paste or upload your data:

#Probeset 10h_control 10h 14h 18h 24h -
1053_at8.040078 7.147358 6.706705 6.794622 7.475157 -
1729_at6.869688 6.991047.129922 7.112222 7.04721

1861_at6.437999 6.620092 6.20117 6.407735 5717815

200000_s_at  9.381569 9.710802 9.874874 9.934639  9.495911

200002_at 12555275 12511045 12564419 12538642 12439174

200003_s_at 12401259 12054083 12.275169 12206342 12.015476

200005_at 9.609852 9.099299  9.730729.530097  9.194303

200012_x_at12.486269 12402275 12302666 12.256543 12282444

200014_s_at  10.371458 9548578 9.978313 9.871472 8.753136

200016_x_at12.110468 11.913288 11.938524 11.899243 11.458105

200022_at 12205038 11.927471 12.064725 12.031422 11.932256

200023_s_at  10.377248 9902753 9.990862 10.248412 9.513486 Y

17 August 2011 www.reactome.org @ ¢ eweemi G - Ya—
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Expression Overlay

(Home ) ( Analyze, Annotate & Upload ) Search mapI
Switch Species:, Homo sapiens 'y ]

Search results |MZZ0UEVM Help Ooo
e (v}
+ =3, Activation, translocation and oligomel @
+}-<%, Activation and oligomerization of BAK ®
%, Permeabilization of mitochondria - : ave)
+ &1 Release of apoptotic factors from the : = I
— <3, Apoptotic factor-mediated response ! r
+!<%, Cytochrome c-mediated apoptotic|}
-3, SMAC-mediated apoptotic respon : XIAP: cupno-c
—|-<%, SMAC binds to IAPs | 7.34
> SMAC binds XIAP:Caspasi} smc
% SMAC binds XIAP:Caspas| : 3""“39‘""":‘3*""“*“'9 aspase? —1 1 —
= SMAC binds XIAP:Caspasi} ::_n:‘::,_ {eytosol]
+-%, SMAC-mediated dissociation |/ | | 452
+!-<%, Apoptotic execution phase : XIAP: c“p.“_,
+-%%, Regulation of Apoptosis | I
/3, IETEAon guidance | vy O— s e a3, 0
+ &1 Biological oxidations ! 219350_s_at. Level: Leve*,_s*a('
+}-%, Botulinum neurotoxicity H g s.earoes 8.687045 XIAP: Caspase-3
+}-<%, Cell Cycle Checkpoints : _ L
-f- «%, Cell Cycle, Mitotic " Capass S e porrmpe———
+}-%, Cell junction organization Caspase-9 precursor -Id : 202763 _at.
+}-%, Chromosome Maintenance I:ev?lo::;:f:t Lavel: 6459046 o
f +%. [ETICircadian Clock -
+} 73, Diabetes pathways
+ %%, DNA Repalr L_ Caspase-7 precursor
4 — o o B
+}-<%, (IS Hemostasis ADP
+}-%, HIV Infection
+}-%, Influenza Infection
+ «3, Integration of energy metabolism o
+}-+%, Integrin cell surface interactions
+ %, [T Interactions of the immunoglobulin
+}-<%, (EEEEIMembrane Trafficking
+ 2. [ Metabolism of amino acids and der S
+} -7z, Metabolism of carbohydrates v g
[ —— ) «T» 1 Experiment: 14h X

tn (Fé1 HGAOSTST), “ENFIY,

18, Aug USt 201 1 WWW- reacto m e . O rg ii%:% G EMBL-EBI B ontaro st @ School of Medicine

r Cancer Research

All rights reserved.




VRK2 VRKZ b3k

ERcE / ap3p1

YNEL

\CASQI\ S
IntACt - | SMARCAN csm@zw\
Molecular Interactions N\ e
18795 — \\MAmu

«  Manually curated molecular interaction DB

« 266.855 binary interaction evidences

GIT1

« Detailed, “deep” curation model

//SEI'DBI

Experiment (100 interactions)

Accession: EBI-2509892

Name: sowa-2009-1

Host organism: human-293t

Interaction Detection Method: anti tag coip
Participant Identification Method: seguence tag
Cross References:

imex IM-12079

imex-primary
primary-reference
newt 9606 human | target-species

pubmed | 19615732

Annotations:
OtSions curation Harper Wade: 28th Oct 2009, Department of Pathology, Harvard Medical School, 77 Avenue Louis Pasteur, NRB 940, Boston,

request MA 02115

confidence- | High-confidence candidate interaction proteins were identified using CompPASS, an automated MS/MS data-processing
mapping component, a protein function/annotation component, and an interaction network analysis component. Interactors scored using
the D score which incorporates the uniqueness, the abundance of the interactor (TSC), and the reproducibility of the interaction

tn aceinn a ennra tn aanh nratain within aanh ID (tha cama arntain in hun diffarant IDe mau haua dietinat N ennrae cinna ite TQN

& POSITIONAL FEATURES

1 |

1 70 140 210 280 350 420 490 560 630 700 770
FEATURE TYPE ¥ LABELS FEATURE ANNOTATIONS SERVER NAME EVIDENCE (Category)
signal peptide UNIPROTKB PO...H @O uniprot inferred by curator
mature protein region Amyloid beta... | T T T T T ] T T T / uniprot inferred by curator
sufficient to bind 711-770, 683... ] intact inferred from direct
sufficient to bind 672-713 intact inferred from direct
active peptide P3(42) @O uniprot inferred by curator
extramembrane Extracellula... @ © uniprot inferred by curator

— transmembrane Helical; @ © uniprot inferred by curator

alpha helix UNIPROTKE PO... | I | | | — — - @O uniprot inferred by curator
beta strand UNIPROTKB PO... 10 D 0 =3 @ © uniprot inferred by curator
turn UNIPROTKB PO... ] V uniprot inferred by curator

EMBL-EBI

www.ebi.ac.uk/intact



Int/Act Community collaboration

Genome B|ology ‘ ‘ Search Genome Biology for
Top This ary  The Plant Cell, Vol. 22: 997-1005, April 2010, www.plantcell.org © 2010 American Society of Plant Biologists
Abstract M T H E
Beckaround Researc PERSPECTIVE P A NT
Results and MINT Special Series on Large-Scale Biology E L L
discussion chall¢
Conclusion quali1
Materials and Andrew - - -
methods ~a Mapping Plant Interactomes Using Literature Curated and
. Huntley - _
Abbreviati 2
e cearen PrEMicted Prot .....or, icie

~ A domain level interaction network of amyloid precursor protein and AB of
KiYoung Lee2>'2David1 Alzheimer's disease

aDepartment of Biomedical Ir

> Departments of Medicine ar Victoria M. Perreau’"“, Sandra Orchard”, Issue
< European Molecular Biology 35,6

Paul A. Adlard”, Shayne A. Bellingham™>*,

Roberto Cappai’, Giuseppe D. Ciccotosto™"", [ {1121\ |/ PROTEOMICS

Most cellul . -
proteome. The study of thes: Tiffany F. Cowie'"’, Peter J. Crouch®>’, L AL Z:';;m;;gos' 'SSU:; j pé
- , No. une

article informs the plant scie 3.7 . 3.7
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Article first published online: 13 APR 2010
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Client

PSICQUIC servers

PSICQUIC PSICQUIC PSICQUIC

Interaction databases
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The PSI Common Query Interface:
PSICQUIC

« Common computational interface for querying molecular interaction
databases

— Not limited to protein-protein interactions, also e.qg.
Drug-target interactions
« | Simplified pathway data

MIQL syntax reference
\ Search H Clear |Fields »

Search: I*

Total: 16,313,207 binary interactions

Click on the links bglow to display the results for each service (refresh)

® APID - 416,124 @ DIP - 107,619 @ iReflndex - 1,465,119 @ Reactome - 74,861

@ BIND - 192,961 @ InnateDB - 9,909 @ MatrixDB - 845 @ Reactome-Fls - 209,988
@ BioGrid - 362,35 @ IntAct - 272,410 @ MINT - 129,972 ® STRING - 12,231,763
@ ChEMBL - 606,455 @ Interoporc - 208,558 @ MPIDB - 24,268

Cluster this query

EMBL-EBI

http://www.ebi.ac.uk/Tools/webservices/psicquic/view/



Pathway view

( Home ) ( Analyze, Annotate & Upload ) Search map
Switch Species:| Homo sapiens
Search results Pathways Help (<]

e .
+ -e3, Activation, translocation and ollgomel
-_i- -e%, Activation and oligomerization of BAK

c00[@0 ©C
o@o

--<%, Permeabilization of mitochondria -r cl
+}-:%, Release of apoptotic factors from the Cas
= <%, Apoptotic factor-mediated response
+§ Cytochrome c-mediated apoptotic}
-:--»i SMAC-mediated apoptotic respon|

- ".;'. SMAC binds to IAPs
i - SMAC binds XIAP:Caspasi|

i q SMAC XIAP: r
3 SMAC binds XIAP:Caspas| caspase 7 -

o

. -3 SMAC binds XIAP:Caspas| B i

: cl-

+} 73, SMAC-mediated dissociation ‘ ‘ /

Eé v
+& Botulinum neurotoxicity < -
+}-&, Cell Cycle Checkpoints : XIAP:Caspase-3
+}-<%, Chromosome Maintenance
Cytochrome C:Apaf- .

_ ——D—P 1:ATP:Procaspase-
+}-%. DNA Repalr 9
+}-%, HIV Infection
+1-%. Integrin cell surface interactions |acti
+& S IMetabolism of amino acids and der S

f-»& Apoptotic execution phase h ] ( SMAC:XIAP

+ <3, Regulation of Apoptosis XIAP:Caspase-7 .
Smac protein, ; ;

+}-% [GEINEJAXon guidance mitochondrial {F——»( smac SCMAC'XIN;' {1

+}-%%. Biological oxidations (AL el

+1-%. Cell Cycle, Mitotic w

- o o Caspas | |

+ +%. Cell junction organization Caspase-9 active caspase-3

precursor

+}-%, [EYCircadian Clock

+& Diabetes pathways

: Caspase-7

+}-<£, DNA Replication

1 Gchrome ochrome -

#13 Gene Exprosion -—D—>-—‘—D—>l crmemec

+1-5, [EIEHemostasis ( Apoptosome  J——)

+& Influenza Infection

+} +%. Integration of energy metabolism

+1-%. [EESEYInteractions of the immunoglobulin

+& [ISEMembrane Trafficking

+& Metabolism of carbohydrates v

=— )<T>
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Interaction overlay: IntAct

( Home ) ( Analyze, Annotate & Upload )

Switch Species:| Homo sapiens 4
Search results |[BECWUEEE Help
R ——

+& Activation, translocation and oligomeil
+§ Activation and oligomerization of BAK
<3, Pemeabilization of mitochondria
+& Release of apoptotic factors from the Wr
= <%, Apoptotic factor-mediated response
+¥ Cytochrome c-mediated apoptotic]
= <. SMAC-mediated apoptotic respon|
1%, SMAC binds to IAPs
. -3 SMAC binds XIAP:Caspas|
[ Sm’BdeiXﬁPTCMpasqi
e = SMAC binds XIAP:Caspasi|
+ =3, SMAC-mediated dissociation d
1--»& Apoptotic execution phase

+! <3, Regulation of Apoptosis
+}-<%, [IEISEIAXoN guidance

+& Biological oxidations

+}-%, Botulinum neurotoxicity
+}-%, Cell Cycle Checkpoints

+1-%, Cell Cycle, Mitotic v
+§ Cell junction organization

+.¥ Chromosome Maintenance

+& [EMCircadian Clock

+& Diabetes pathways

+}-%, DNA Repair

+-%. DNA Replication

+§ Gene Expression

+,¥ TEEETIHemostasis

+& HIV Infection

+& Influenza Infection

+ «%. Integration of energy metabolism

+§ Integrin cell surface interactions

+§ S Interactions of the immunoglobulin
+.¥ S IMembrane Trafficking

+& S IMetabolism of amino acids and der »e
+~-& Metabolism of carbohydrates v

— <
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Analyze, Annotate & Upload

MI Overlay " Expression & Species

7
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Caspase-9

Ubiquitin
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Interaction Database: Uintact (4]
Upload a file: Select File
—
New o
Submit a new PSICQUIC Service: : Zl
Service g
2
Set confidence level threshold: 0.50
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Switch on colouring mode:
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Interaction overlay: ChEMBL

Analyze, Annotate & Upload

( Home ) ( Analyze, Annotate & Upload )

Switch Species:| Homo sapiens 4 o
Search results Pathways Help O o Expression & Species
T T T T e T T T T TR O Interaction Database: ChEMBL |+
+& Activation, translocation and oligomel @ Upload a file: Select File
+}-3. Activation and oligomerization of BAK L4 T
<3, Pemeabilization of mitochondria -r : Submit a new PSICQUIC Service: ’ 7C_I
-i---& Release of apoptotic factors from the : Service Las
-& Apoptotic factor-mediated response o I, foso ] W
+§ Cytochrome c-mediated apoptotic] o
— <%, SMAC-mediated apoptotic respon|
1%, SMAC binds to IAPs Below:
. -3 SMAC binds XIAP:Caspas| Switch on colouring mode
Pl m Switch off colouringmode: ~~ { Colouring Off } | —
vvvvvv ‘b SMAC binds XIAP:Caspasi @ ( Display table of all interactors for pathway )
+-%, SMAC-mediated dissociation S Export all interactors for pathway ) V1
+¥ Apoptotic execution phase ’ F
+/-%, Regulation of Apoptosis = =5 |caspase-7 -
Smac protein, - -
+} %, IEIRERJAXon guidance e e = [ smacxiap: ) 0
+}-%, Biological oxidations precursor : S R SEspasead
+& Botulinum neurotoxicity ] ‘ -
+ +%. Cell Cycle Checkpoints
+1-%, Cell Cycle, Mitotic U (¥ v

+§ Cell junction organization

Caspas
precursor

+g Chromosome Maintenance Saasesl 7~
+}-%, [ETCircadian Clock

+}-<%, Diabetes pathways = 1:ATP:Procaspase-
+}-%, DNA Repair 2

; - N Caspase-7
+§ DNA Replication precursor
*[ Apfif-1: P

+§ Gene Expression Cytochrome C

+& IS Hemostasis ) @ ( Apoptosome  J——)
+}-%, HIV Infection SN

+}-%, Influenza Infection

+ «%. Integration of energy metabolism

+§ Integrin cell surface interactions @
+§ S Interactions of the immunoglobulin

+& S IMembrane Trafficking

+& S IMetabolism of amino acids and der »e
+}-<%, Metabolism of carbohydrates v
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Reactome Functional
Interaction (FI) Network
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FI Network Analysis Pipeline
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Generate Functional Interactions
Select gene list (mutated, over-

expressed, down-regulated,
amplified or deleted genes)

Project genes of interest onto
Reactome F.I. Network

Identify Relevant (e.g. Disease)
Subnetwork

Apply Clustering Algorithms

Apply Pathway/GO Annotation to
each cluster

Generate Biological Hypothesis!

T2D
OvCa
GBM

Breast
Prostate
TCGA
ICGC

www.reactome.org




Construction of the Reactome Fl Network

| HumanPPI[45-47) | | FyPPI45] | | wormPPI[45] |

{ Yeast PPI [45] ] [GO BP Sharing [51] M Domain Interaction [52] J

[ Lee’s Gene Expression [49] } [ Prieto’s Gene Expression [50] ]

[ PPIs from GeneWays [53] ]

Data sources for predicted Fls

{ Reactome [23]

I} ~trained by —  Panther(60] |

[Na‘l've Bayes Classifierl | CelMap[61] |
validated by |___ | NCI-Nature [62] |

| NCI-BioCarta [62] |

~  KEGG [63]

$ | | TRED [64]
{ Predicted Fls } [ Annotated Fls J Data sources for
| | annotated Fls Reactome Functional Interaction (Fl) Network [15%)]

v

[ FI Network J

Wu et al. Genome Biology 2010

30 August 2011 www.reactome.org
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Coverage after Prediction

Source Type Proteins SwissProt Protens Interaction
(coverage)
Pathways 6316 5496 (27%) 98590
Predicted 8345 7546 (37%) 111398
Total 10956 9393 (46%) 209988
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www.reactome.org

209,988 Fls

10,956 proteins (9,542 genes)

5% of network shown here
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Fpes® %
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Cytoscape

@ Cytoscape Desktop (Session: galFiltered.cys) m w_

File Edit View Select Layout Plugins Help

BEEQAAAR

@R[ B
7}

Control Panel |/ GlioblastomaMutationTable.txt
Tg Network | vizMapper™ | Editor | Filters
Network Nodes Edges
GiioblastomaMutationTable.txt  80(4) 265(55) -
(A2m)
N\
TN
NAS
Y
BCAR _
LT . “ > S
™ RO 4 \
. < BRKC, X
\MB/R N v/ B
PO \!’/,/ll X\ ./r//// \
‘\x‘%‘! "“’;40.":[_/‘( SRy
MNP ) N5
/ PIK3CAGS,
ESE
PIK3R1
- X AW
// ERBB! .‘3}
[ N i
\‘ PTEN | \ 'w
,/\‘ A \(\ >
o L < 7
fser—7r N1/
b Ny
. e
)
: Data Panel
jin] EntrezGene ID Pathway GeneRIF SGD symbol annotation.GO BIOLOGICAL_PROCESS galIRGexp
PIK3CA
PTEN
PIK3R1
vy BCR
Node Attribute Browser | Edge Attribute Browser ] Network Attribute Browser
Welcome to Cytoscape 2.7.0 Right-dick +drag to ZOOM Middle-dlick +drag to PAN
[ s mar S eSS | =TT — | -

32 August 2011

www.reactome.org

tn (Fé1 HGAOSTST),

“ENFY,

@ School of Medicine




Cluster Fl network

* Runs spectral partition based network clustering
( ) on the displayed FI network.

- Nodes in different network modules will be shown in
different colours (max 15 colours).
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Analyze network functions

- Pathway or GO term enrichment analysis for the displayed
network.
* Use Data Panel to:
 Filter enrichment results by FDR value.

» Check “Hide nodes in not selected rows” to display only nodes
In the selected row or rows

* To analyze an unlinked set of genes choose the "Show genes
not linked to others" option when importing data

Data Panel
() Hide nodes in not selected rows  Apply Filters: FOR| 0.01 3] %
GeneSet RatioOfProteininGen. .. NumberOfProteinl .. ProteinFromNetw. .. P-value FOR Nodes
ECM-receptor interaction(X) 0.0112 84 21 0.0000 <1.00e-03 LAMC3 ITCAZB,LA... |
Focal adhesion(X) 0.0266 200 26 0.0000 <5.00e-04 LAMC3,ITCA28,PX
Wnit signaling pathway(P) 0.0425 320 29 0.0000 <3.33e-04 MYH1 MYH3 MYH2. |
Integrin signalling pathway(P) 0.0277 208 23 0.0000 <2.50e-04 LAMC3,ITCA28,PX..
Dilated cardiomyopathy(K) 0.0121 91 15 0.0000 <2.00e-04 ADCY1,ADCY2,RYR |
Calcium signaling pathway(K) 0.0237 178 20 0.0000 <1.67e-04 ADCY1 ADCY2 RYR... |
agrin in postsynaptic differentiation{B) 0.0060 45 10 0.0000 <1.43e-04 UTRN,LAMC3 PXN,..
Cadherin signaling pathway(P) 0.0181 136 16 0.0000 <1.25¢-04 CELSR3,CELSR2,PC
Hypertrophic cardiomyopathy (HCM)(K) 0.0112 B4 12 0.0000 <1.11e-04 RYR2,ITCA28,DMD... |
Amoebiasis(K) 0.0140 105 13 0.0000 <1.00e-04 ADCY1,LAMC3,LAM... " | |
Arrhythmogenic right ventricular cardiom... 0.0100 75 11 0.0000 9.09¢-05 RYR2,ITCA28,.0MD = N
Sall rall lumn rancark) nNiy2 R 11 n_annn 2 SNe.NA& LAMCRITCAZR LA

' Node Attribute Browser Edge Attribute Browser ~ Network Attribute Browser Pathways in Network | [
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Load Cancer Gene Index

« This method loads the tree of NCI disease terms in the left

panel.

- Select a disease term in the tree to select all diagram

objects that have this annotation or one of its sub-terms.
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Disease Hierarchy
¥ ® Diseases_and_Disorders
® Sehavior-Related_Disorder

Cancer-Relased_Condition
Disorder_by_Ste
Genesc_Disorder
Hamaroma
Myperplasa
Neoplasm

oplasm_by.

Neoplasm_by_Special_Category

® Bengn Neoplasm

® Chidhood_Necplasm

® Common Neoplasm

> @ Asrocyte_ Tumor

v ® Commen_ Carcnoma

* Sarretts_Adesocaronoma

Basal_Cell_Carcinoma
Bacder_roteial Caronema

.
.

.

» o8 _Breast_Carcinoma
> @ Breast Adenocarcircoma
>
>
>

Female_Breass Carcinoma
Herediary_Breast Carcnoma
Invasive_Breast Carcnoma
Male_Breast_Carcinoma
Nople_Carcnoma
Recurrent_Sreast_Cancer

Data Pane!

Definition

Breast_Carcinoma (C4872): A carcinoma arising from

the breast. most commonly the terminal ductal-lobular]

wnit. It is the most common malignant tumor in

femates. Risk factors include country of birth, family

history, menstrual and reproductive istory, fibrocystic

disease and epithelial hyperplasia, exogenous

estrogens, contraceptive agents, and ionizi .
radiation. The vast majority of breast carcinomas are _* -

Hige nodes in not selected rows  Asply Fikers. ror | 001

RamoOMrotel  NumberOfPr

Network Attribute Browser CO CC in Network

Preeentrem

Welcome to Cytoscape 2.7.0 Right-click + drag to ZOOM

Middle-click + drag to PAN
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A Fl Sub-Network Generated from Significant
Network Modules based on a TCGA OV
Expression Data Set  roseresorsomis.
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