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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 I access the 
pathway described here 
and reuse it?  
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Nature. 2000 Oct 12;407(6805):
770-6. 
The biochemistry of apoptosis. 

Rationale - Figures 
A picture paints a 
thousand words… 

but…. 
•  Just pixels 
•  Omits key details 
•  Assumes 
•  Fact or Hypothesis? 
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Reactome is… 

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

•  Expert and curator create outline of new pathway 
•  Expert fills in details 
•  Curator enters information into database 
•  Reviewer (another expert) checks biological correctness 

Curator 

(staff) 

Expert 

(recruited) 

Reviewer 

(recruited) 
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human 

PMID:5555 PMID:4444 

mouse 

cow 

Direct evidence 

Direct evidence 

Indirect evidence 

PMID:8976 

PMID:1234 

Using model organism data to build 
pathways – Inferred pathway events 
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Data Expansion – Projecting to Other Species 

A +  ATP A +  ADP -P 
B

Human 

A +  ATP A +  ADP -P 
B

Mouse 

B
A

Drosophila 
Reaction not 

inferred 
No orthologue - Protein not inferred 

+  ATP 
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Coverage – Content, TOC 

And many more... 
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Planned Coverage – Editorial Calendar 
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Reaction Example 1: Enzymatic 
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Reaction Example 2: Transport 

REACT_945.4 

Transport of Ca++ from platelet dense tubular system to cytoplasm 
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Other Reaction Types 

Binding 

Dimerization 

Phosphorylation 
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Reactions Connect into Pathways 

OUTPUT INPUT 

CATALYST 

OUTPUT INPUT 

CATALYST 

INPUT OUTPUT 

CATALYST 



www.reactome.org August 2011 14 1
4

Pathway view 
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Pathway Analysis 
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Pathway Analysis – Overrepresentation  

‘Top-level’ 

P-val 
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Expression Analysis I 
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Expression Overlay 



IntAct –  
Molecular Interactions 

•  Manually curated molecular interaction DB 

•  266.855 binary interaction evidences  

•  Detailed, “deep” curation model 

19 



Community collaboration 
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•  Common computational interface for querying molecular interaction 
databases 
–  Not limited to protein-protein interactions, also e.g. 

•  Drug-target interactions 
•  Simplified pathway data 

The PSI Common Query Interface: 
PSICQUIC 

24 
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Pathway view 
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Interaction overlay: IntAct         
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Interaction overlay: ChEMBL 
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Reactome Functional 
Interaction (FI) Network 
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FI Network Analysis Pipeline 
 

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 
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Reactome Functional Interaction (FI) Network  [15%] 

Wu et al. Genome Biology 2010 

Construction of the Reactome FI Network 
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Coverage after Prediction 

•  10,956 proteins (9,542 genes)  

•  209,988 FIs  

•  5% of network shown here 
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Cluster FI network 
•  Runs spectral partition based network clustering 

(Newman, 2006) 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 
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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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A FI Sub-Network Generated from Significant 
Network Modules based on a TCGA OV 
Expression Data Set 
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