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Learning Objectives of Module

• Be able to perform pathway and network-
based data analysis using the 
ReactomeFIViz app.
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Major Features in ReactomeFIViz

The ReactomeFIViz app is designed to find pathways and network patterns related to cancer and other types of diseases.

This app accesses the Reactome pathways stored in the database. It can:
• help you to do pathway enrichment analysis for a set of genes
• visualize hit pathways using manually laid-out pathway diagrams directly in Cytoscape
• investigate functional relationships among genes in hit pathways.

The app can also access the Reactome Functional Interaction (FI) network. It can:
• construct a FI network based on a set of genes, query the FI data source for the underlying evidence for the interaction
• build and analyze network modules of highly-interacting groups of genes
• perform functional enrichment analysis to annotate the modules
• expand the network by finding genes related to the experimental data set, and overlay with a variety of information 

sources such as cancer gene index annotations or FDA-approved cancer drugs.
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Reactome Functional Interaction Network

Curated
Pathway DBs

Uncurated
Interaction
Evidence

+ Reactome Functional 
Interaction Network
(~13K proteins; ~436K 

interactions)

Machine Learning

Cytoscape using ReactomeFIViz app 

Project your data 
into Reactome FI 

Network

+

What is a Functional Interaction? 

• Convert reactions in pathways into pair-wise 

relationships

• Functional Interaction: an interaction in which two 
proteins are involved in the same reaction as input, 
catalyst, activator and/or inhibitor, or as 
components in a complex
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Construction of the FI Network

Reactome
KEGG

Encode TF/Target
TRED TF/Target

NCI-BioCarta
NCI-Nature

Data sources for 
annotated FIs

Naïve Bayes Classifier

Trained by Validated by

Predicted FIs Annotated FIs

FI Network

Human PPI

Fly PPI

Domain Interaction
Prieto’s Gene Expression
Lee’s Gene Expression

GO BP Sharing

Yeast PPI
Worm PPI

Data sources for 
predicted FIs

Mouse PPI

Panther Pathways

Featured by

Extracted fromPredicted by

436K interactions                           
13K proteins

geneA known to 
interact biologically with 
gene B
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ReactomeFIVIz (ReactomeFIPlugIn): pathway AND network analysis

• Browse the collections of the Reactome

pathways

• Convert these pathways into a 

Cytoscape network

• Import your gene list. 

• Reactome pathways enriched in your 

gene list will be returned.

• Genes that in your gene list will be 

highlighted in the pathway diagrams and 

network

Your 

gene list

Your 

gene list

Reactome Functional 
Interaction Network
(~13K proteins; ~436K 

interactions) Create a FI network

NetworkPathway diagram

• Create a FI network 

using your gene list :

• Genes in your list will 

be connected by 

functional interactions.

• You can: further cluster 

your FI network to find 

protein complexes

• You can perform 

pathway analysis on 

the whole network.

• You can perform 

pathway analysis on 

the individual modules 

and it helps to add a 

biological label. 

• You can add drug 

targets to the network.

And more…
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Reactome: Collection of Pathways
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Pathway Enrichment Analysis (gene list)
binomial test

A binomial test uses sample data to determine if the population proportion of one level in a binary (or dichotomous) variable equals a specific claimed 
value.
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Pathway Enrichment Analysis (ranked list)
GSEA
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Visualize Cancer Targetome in 
Reactome Pathways
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Displaying Reactome Pathways in the 
FI Network View
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• Create the network
• Cluster the network
• Perform pathway analysis

Create and Cluster FI Network using a gene list
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File Formats to Create the FI Network

MSI2
PTPRT
PELO
SLC18A1
TACC2
FAM148B
PRC1
MSTN
ATP6V1G2
APOE
IMPA2
AGER
XPO5
MEST
RREB1
BAT1
WIPI1

Simple Gene List

Gene/Sample Number Pairs

NCI MAF (mutation annotation file)

Microarray (array) data file

• Choose Plugins, Reactome FIs.
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FI Results Display

• Constructed network is displayed in the Network View 
panel using an FI specific visual style
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Query FI Source

Annotated FIs Predicted FIs



18 bioinformatics.ca

Overlay FDR approved Cancer Drugs
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• Load the NCI disease terms hierarchy in the left panel. 
• Select a disease term in the tree to select all nodes that 

have this annotation or one of its sub-terms. 

Overlay Cancer Gene Index
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Module Based Survival Analysis

• Discover Prognostic Signatures in Disease Module Datasets.
• Based on a server-side R script that runs either CoxPH or Kaplan-Meyer 

survival analysis. 
• Requires appropriate clinical data file.
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One example of use of Reactome FI VIZ 

ZNF567

Oncovin 

STAT1 
CD74

TJP2

POLR2H 

PSMB10

PSMA7

SLC25A6

MOV10

Ibrance 

HNRNPL

HLA-DRB3

CDK6

SUMO1

PSMB8

EPB41

TNRC6B

CBR1

CSE1L

NSC 
118218 

SF3B3

RPS23

RUNX1

CBX4

GRM4

CRK

EIF4G2

PIP4K2B

DCUN1D5

Flavopiridol 
PEBP1

HLA-DRB1

SMN1

ZNF131

IRS1

DHX9

INTS1

NDUFA6

LSM1

ZNF521

Spautin-1 

PRKCB

PSMA6

CETN2

INPP5D SMARCA2

RBPMS

CELSR1

NDUFB5

EIF2B4

RPAP1

LCS-1 
(SOD 

inhibitor) 

SF3B1

UCHL5

CUL4B

KHDRBS1 

GCLM

SMARCE1

CHTOP

NDUFB3

RABGAP1L 

TRIB3

Leflunomide 

RFC1

RPS29

CEP192

SRSF10

TUBB

CD48

CCDC6EZR

FAT1

HUWE1

Erastin

RPA2

CSNK2A1

RBM8A 

AEBP2

CTNNA1

BIN1

TOMM20

NDUFB6

CAND1

NAE1

ONO-7057 

MAPK13

PPP2R5D

HAUS2

RBBP4

TPM4

BAG1

TOMM40

HK1

NDUFB11

RBM4

(+)-JQ1 

SMAD4

RPS27 

SOD1

TRIM28
UBA2

ST13

GABPA

IPO7

RPL22L1

KTN1

FCCP

EEFSEC RPL37A 

VDAC1

NDE1

MRPL3

THRAP3

NME1

RPP40

QRFPR
LDB1

MLS-2407 

RPS12

NRIP1

EIF4A2 

EML4

MRPL48

NUDC

HEMGN

ERC1

RECQL KPT-330 

RPS13

GTF2F2

PAIP1

CBX3

GRIN2B

DDX58

BAG5

TAB2

AKR1B1

Doxycyline 

ZNF426

KPNA3RBMX

RNF2

YWHAE

RNF125

LPIN1

TLN1

RAVER2

MRPS27

Indigopurpurin 

RPS19

KPNB1

NUP37

NUMA1 
BZW2

DNAJA1

COL6A3

VDAC2

NCOA7

Pyrvinium 
Pamoate 

HLA-DRA

HLA-DPA1
NUP62

PLCB4

EIF2B2

XPOT

FLNB

ZNF708

DNAJA2

PSMB9

PTMA

ARRB1

SET

XRCC6

THOC7

EIF2AK2

ARID1B

ZFR

GCLC

DDX39B

HLA-DMB

OR4K5

CD2AP

KEAP1

CHD4

TBCE

ANPEP

NUTF2

PLK3

FYTTD1

UBA7

PARN

IQGAP1

SIGLEC10

GATAD2B

SUB1

ETS2

RAB4A

FNTA

PTEN

DAB2

BTRC

HMGB1

SUPT16H

NUP205

HLTF

MBNL1

MRPL24

RALA

NRAS
PPP2R1A 

FNBP1

RNF213

CDH16

BACH2

HNRNPAB

RABGGTB

AHCYL1

RPS14 RPL15

SEPTIN7

TPT1

CDH19

HMG20A

HNRNPDL

SEPTIN6

ETAA1

SRP9

NFATC2

SEPTIN9

BCAS3

PSME1

LUC7L3 

USP10

IQGAP2

VAV3

PRKAR1B

CISD2

PARP1

QRICH1

NUP155

HLA-DPB1

PSME2

MRPL37

RAPGEF2

GOLGB1

SAE1

MEIS1

RRP1B

CNBP

PSIP1

CCT4

HNRNPC 

ANGPT1

EPS15

SERPINH1

STMN1

MAP4K1

CNOT2

SEPTIN2

ZNF616

WDR36

PTPRB

HMGA1

BAG2

RNF168

STK10

PSMB2

POLR2L 

PSMA5

EIF2AK4

ZW10

AGK

RABEPK

PURA

ITPR1

TCEA1

TUBA1A

ANP32A

RPL29

GNAQ

SSBP2

FOXP1

OAS2

PPIF

RPS21

SNRPB2 XPO1TAF15

UBA3

SSBP3

OAS3

NDUFAF7

GCC2

AHR NUP88

TRIM22

RPL39

MRPS5

DLG2

TAP2

MATR3

RPL36A

SNRPD1

YWHAQ

WDR43

ORC4

B2M

CCT3

ZNF560

FHL1

MTOR
JAK1

HNRNPD 

CCT5

NSD3

SLC25A5

CCT2

KALRN

1.1 RNA splicing
1.2 transcription by RNA polymerase II
1.3 DNA repair

0.1 signal transduction
0.2 cell-cell adhesion

2.1 mRNA export from nucleus
2.2 protein import to the nucleus
2.3 protein sumoylation
2.4 mitotic metaphase plate congression

5.0 regulation of transcription
by RNA polymerase II

5.1 chromatin remodeling

4.2 antigen processing 

6.1 cytoskeleton-dependent cytokines
6.2 cell division
6.3 protein folding

4.1 defense response to virus

3. cytosplasmic translation

10. mitochondrial translation

10.1 calcium signaling pathway
10.2 mitochondrial ADP transmembrane transport

9.1 response to heat
9.2 eukaryotic translation

7. proteasomal protein
     catabolic process

11. mitochondrial respiratory
chain complex I assembly
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Get gene lists specific to a pure population extracted 
from the same experiment from different omics data:
• the omics lists have few direct overlaps but the 

genes might connect with each other if they are put 
in the same FI network.
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