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Abstract
The Pathway Interaction Database (PID, http://pid.nci.nih.gov) is a freely available 
collection of curated and peer-reviewed signaling pathways composed of human 
biomolecular interactions and cellular processes. Created in a collaboration between the 
U.S. National Cancer Institute and Nature Publishing Group, the database is a research 
tool for cell biologists, biochemists, computational biologists and bioinformaticians. 
The PID offers a range of tools to facilitate pathway exploration. Users can browse the 
pre-defi ned set of pathways and also create interaction network maps centered on 
a single molecule of interest or an extensive list of molecules. In addition, users can 
download complete data sets in extensible markup language (XML) and Biological 
Pathway Exchange (BioPAX) Level 2 formats. The database is updated every month and 
supplemented by a concise editorial section that provides synopses of recent noteworthy 
papers in cell signaling and specially commissioned articles on the practical uses of 
other relevant online tools. Users can sign up for free email alerts or RSS feeds to receive 
database updates. 

Curation principles
•  Human model system: We focus on human data. Interactions in other mammals that 

are inferred to occur in humans may be included with appropriate evidence codes. 

•  Biological relevance: Meaningful networks of undisputed interactions are synthesized 
into pathways. Pathways selected for curation are based on suggestions made by our 
users, potential drugs targets and other biomolecules we know to be of interest to 
researchers. 

•  Authority: Molecular interactions are identifi ed in primary peer-reviewed literature. 
Editors judge whether an interaction is physiologically relevant and assign evidence 
codes to each interaction. All pathways are reviewed by experts in the fi eld for 
accuracy and completeness. 

•  Standardized nomenclature: We use HUGO (http://www.hugo-international.org/

committee_nomen.htm) gene symbols, Entrez Gene (http://www.ncbi.nlm.nih.

gov/sites/entrez?db=gene) aliases or UniProt (http://www.pir.uniprot.org) names 
or aliases for molecules. We use Gene Ontology (GO, http://www.geneontology.

org) and NCI Thesaurus (http://nciterms.nci.nih.gov/NCIBrowser/Dictionary.

do) controlled vocabulary terms as gene and gene product labels for molecules and 
pathway processes.

Data representation
A pathway is a set of interactions modeled as a directed graph with 
labeled nodes and edges. 

Pathway building blocks 
Biomolecules (nodes) in PID may be proteins, mRNA, small molecules and 
complexes. Proteins are annotated with UniProt and Entrez Gene identifi ers; mRNA 
is annotated with the Entrez Gene identifi er; small molecules are annotated with CAS 
Registry Numbers; and complexes may be annotated with the GO cellular component 
identifi er for the complex, if available. 
Additional biomolecular nomenclature may include activity states, post-translational 

modifi cations, and GO terms for location and molecular function. 

Intra-pathway assembly  
Role of biomolecule (edge): Each biomolecule can be an input, output, positive 

regulator or negative regulator. Inputs are transformed into outputs, and regulators 
act either directly or indirectly on the input. An output biomolecule can form the input, 
positive regulator or negative regulator biomolecule in subsequent interactions. 
Generic process types (nodes): Four process types describe the general nature of each 
interaction. These process types are: Modifi cation (binding) including post-translational 
modifi cations, translocation, transcription and reaction. Each process may also 
possess a condition, which is a requirement for the interaction to take place. A condition 
may be defi ned by a GO Biological Process term, a GO Molecular Function term or the 
NCI Thesaurus if a cell type-specifi c condition is necessary.
Descriptive process types (node): Macroprocesses are multi-step events that are often 
defi ned by a GO Biological process term (e.g. activated T cell apoptosis) or by the NCI 
Thesaurus if a cancer-related term is necessary. 

Evidence
Interactions are supported by references, annotated with PubMed identifi ers. Evidence 
codes are also included in the interaction, and are partially derived from GO Evidence 
codes. PID evidence codes are as follows: 

Acronym Expansion Description

IAE Inferred from Array Experiments ChIP on chip 
  Protein microarrays/protein chips 
  Chemical compound arrays 

IC Inferred by Curator  An experimentally-determined interaction, not falling under any of the other 
evidence codes, but still deemed to occur by the curator. (Not commonly applied.) 

IDA Inferred from Direct Assay Enzyme assays 
  In vitro reconstitution  
  Functional and activity assays 

IFC Inferred from Functional Complementation  A gene from one organism complements a mutation in another species. 

IGI Inferred from Genetic Interaction  Genetic interactions such as suppressors, synthetic lethals, and rescue experiments 
   Inference about one gene drawn from the phenotype of a mutation in a different gene 

IMP Inferred from Mutant Phenotype Any gene mutation/knockout 
  Overexpression/ectopic expression of wild-type or mutant genes 
  Anti-sense experiments 
  RNAi experiments 
  Polymorphism or allelic variation 

IOS Inferred from Other Species  An interaction that is inferred from another species due to a lack of evidence in human. 

IPI Inferred from Physical Interaction  Any physical interaction detection method, common ones are: 2-hybrid interactions 
   co-purifi cation, co-immunoprecipitation, and ion/protein binding experiments. 
RCA Inferred from Reviewed Computational Analysis  Predictions based on large-scale experiments (e.g. genome-wide    

two-hybrid, genome-wide synthetic interactions) 
  Predictions based on integration of large-scale datasets of several types 
  Text-based computation (e.g. text mining) 

RGE Inferred from Reporter Gene Expression Reporter gene expression studies 

TAS Traceable Author Statement  Anything found in secondary literature (such as a review article or textbook) where 

the original experiments are traceable through that piece of literature.

Inter-pathway assembly
To facilitate additional connectivity, curated pathways may be linked to from one another. 
In addition, to arrange the cascade of events, pathways may be divided into smaller, 
biologically meaningful subnetworks.  

http://pid.nci.nih.gov

PID homepage 

Curation process

Interactive network map

Predefi ned pathways and dynamically generated network maps based on web queries 
are generated by the freely available GraphViz (http://www.graphviz.org) program 
and can be visualized in either Scalable Vector Graphics (SVG) or Graphics Interchange 
(GIF) Formats. The SVG format requires that a plugin be downloaded from http://www.

adobe.com/SVG/viewer/install/main.html. The network maps are interactive; users 
can click on a biomolecule or interaction icon for more information. The search term, 
TAB1, is shown in blue. 
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Browsing & searching
Users can browse complete, predefi ned pathways, and perform simple or advanced 
molecule or process searches. Searches can also be limited by evidence code.  

Batch query

The Batch query allows users to upload long lists of molecules and analyze their 
relationships in pathways. Two lists can be uploaded simultaneously in order to compare 
data sets (e.g. gene expression results). Using the list from Stratton and colleagues 
(2007) of 120 protein kinases found to contain at least one cancer-predisposing 
mutation and selecting the NCI-Nature curated data source, users can view the network 
connectivity of the uploaded molecules. The output is a set of 19 distinct network maps 
(the one with the most interactions is shown below). Query molecules are shown in blue 
in the network map:

Editorial content
Research highlights

Relevant cell signaling and bioinformatics research highlights written by the Nature 
Reviews team are featured in the PID monthly updates. 

Bioinformatics primers

Bioinformatics primers provide practical advice on how to make the most of important 
online resources.  Previously published Bioinformatics primers include: 

We are currently commissioning Bioinformatics primers for the second half of 2008. 

Data download options
Users can download data in either XML (Extensible Markup Language) or BioPAX 
(http://www.biopax.org/) formats by visiting the Download data page at http://pid.

nci.nih.gov/PID/download.shtml. The PID supports BioPAX Level 2 format for pathway 
data exchange, which includes metabolic pathways, molecular interactions and protein 
post-translational modifi cations. 

Community  
BioPAX

The PID is participating in the development of future levels of BioPAX, which will increase 
support for signaling pathways, gene regulatory networks and genetic interactions. 

Pathway Commons 

PID pathways are also featured in Pathway Commons (http://www.pathwaycommons.

org), which is a biological pathways portal allowing for pathway visualization and analysis 
via Cytoscape (http://www.cytoscape.org). 
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<BARD1/DNA-PK>
Ku70

BARD1
KU80

DNA-PKcs

BARD1

<DNA-PK>
DNA-PKcs

KU80
Ku70

RAB7

BRAF[cy]
<RIT1/GTP>+

RIT1
GTP

<NGF (dimer)/p75(NTR)/
TRAF6/RIP2/IRAK/

p62/Atypical PKCs>+[integral to membrane]
...

<NGF (dimer)/p75(NTR)/
TRAF6/RIP2/IRAK>+[integral to membrane]

...
Atypical PKCs p62

TSC2+

TSC2

JNK1[cy]

<AP1>+[n]
FOS
JUN

<AP1>[n]
FOS
JUN

BTK+[plasma membrane]

5-LO+

5-LO

<mTOR/RHEB/Raptor/
eIF4E>
eIF4E+
Raptor
mTOR
RHEB

4E-BP1-

<eIF4E/4E-BP1>
eIF4E-
4E-BP1

<TSC1/TSC2>
TSC1
TSC2

<mTOR/RHEB/Raptor>
Raptor
mTOR
RHEB

p38 alpha+

p38 alpha

LCK-

LCK
<CSK/PAG1>+

CSK
PAG1

<GNAI2/GTP>+
GNAI2
GTP

ASK1+[cy]

FYN[cy]

MKK4+VAV2+

VAV2

PP2A

Aurora A

ERK1-2+

ERK1-2
<IGF-1R/IRS1>

IGF-1R
IRS1

p130Cas+

p130Cas

RAF1+

RAF1
<Fc epsilon R1/FcgammaRIIB/

SHIP/RasGAP/p62DOK>
...

HRAS+

CREB1+[n]

CREB1[n]

<PI3K>[plasma membrane]
PI3K catalytic alpha

polypeptide 1
PI3K regulatory

subunit polypeptide
1

<IKK complex>[cy]
IKK alpha

NEMO
IKK beta

PKC epsilon+[plasma membrane]

CDC25B

<TCR/CD3/MHC I/CD8/
FYN>+[integral to membrane]

...

<RAS family/GTP>+[plasma membrane]
RAS family

GTP
PLCgamma1+[cy]

PLCgamma1[cy]

RAF1+[cy]

MAPKAPK2+

MAPKAPK2MAPKAPK3 MKK4+[cy]
<PKC theta/FLNA>

PKC theta[plasma membrane]
FLNA

PKC theta+[plasma membrane] FLNA

p70S6K+

p70S6KcAMPTNF alpha[ex]

<NFAT1-c-4 (dimer)/
EGR4>

NFAT1-c-4+[n]
NFAT1-c-4+[n]

EGR4[n]

<Tie2/Ang1>+
Ang1
Ang1
Tie2+
Tie2+

Elf1

<ASK1/PP5C>
ASK1-
PP5C

Rapamycin

ASK1+

mTOR+

PP5C

<RAR gamma2/9cRA>+
Rar gamma2

9cRA

Rar gamma2

<TFIIH>
Cyclin H

<TFIIH core complex>
MAT1
Cdk7

9cRA

PRL-1

PRL-1

CEBPB+

CEBPB

ceramide JAK1+

JAK1

<PDGF/PDGFRA/CRK>+
PDGFRA[plasma membrane]

PDGFA-B-C[ex]
PDGFA-B-C[ex]

PDGFRA[plasma membrane]
CRK[cy]

MKK6+

<LAT/GRAP2/SLP76/
VAV1>+[integral to membrane]

VAV1
LAT

SLP76
GRAP2

ITK+[plasma membrane]

MEK1+[cy]MEK2+[cy]

MEK2[cy]

PKC beta+[plasma membrane]

MMP2[ex]

MMP2[cy]

RasGAP+[cy]

RasGAP[cy]

CD45[m]

protein tyrosine phosphatase activity protein tyrosine phosphatase activity

mTOR AKT1+[plasma membrane]

hSgo1 Survivin

<p75(NTR)/beta APP>+
p75(NTR)
beta APP

TRPV1+[cy]

TRPV1[cy]Src+

<RAS family/GTP/PI3K>+[plasma membrane]
GTP

PI3K catalytic alpha
polypeptide 1

RAS family
PI3K regulatory

subunit polypeptide
1

Septin1[midbody] Aurora B[midbody]

ITK[cy]
<TCR/CD3/MHC II/CD4/

LCK>+[integral to membrane]
...

<PLGF homodimer>
PLGF
PLGF

PKC beta[cy]

TPX2[microtubule]

<TRAF6/MEKK3>+
TRAF6
MEKK3

TRIP6

TRIP6
<LPA/LPA2>

LPA
LPA2[plasma membrane]

PP2A-

<RAC1/GTP>+
Rac1
GTP

<NFATc/p38 alpha>-[cy]
NFATc

p38 alpha

NFATc[cy]

Src[plasma membrane]
<HGF/MET/Paxillin/

FAK1/FAK12/RasGAP>+[plasma membrane]
...

CDC42+

CDC42

I kappa B alpha-[cy]

<NF kappa B1 p50/
RelA/I kappa B alpha>+1[cy]

NF kappa B1 p50-
RelA

I kappa B alpha

<IKK alpha homodimer>+[cy]
IKK alpha
IKK alpha

<NF kappa B2 p100/
RelB>-[cy]

NF kappa B2 p100
RelB

<NF kappa B2 p100/
RelB>-[cy]

NF kappa B2 p100
RelB

NIK+[cy]

MEKK1+

<STAT5A (dimer)>+[n]
STAT5A
STAT5A

STAT5APLCgamma1+[cy]

MKK6
<ASK1/ASK2>+

ASK1
ASK2

MITF+

MITF

<RasGAP/Dok-R>
RasGAP
Dok-R

FYN

MEK1+ MEK2+

MEK1 MEK2RAF1+

KSR+

PLD2+

PLD2
<Antigen/IgE/Fc epsilon R1/

FYN>
...

<APC/C>+

CENP-A+1

CENP-A

MEK5+

MEK5

KRT19+

KRT19

<p38alpha-beta/MAPKAPK2/
TCF3>-

p38alpha-beta+
TCF3

MAPKAPK2

TCF3 BIM+

BIM

JNK1+

<PKC zeta/ceramide>
PKC zeta+
ceramide

<Antigen/IgE/Fc epsilon
R1>

Fc epsilon RI gamma-chain[m]
IgE

Fc epsilon RI beta-chain[m]
Antigen

Fc epsilon RI alpha-chain[m]

IgESYK

<Fc epsilon R1>
Fc epsilon RI beta-chain[m]

Fc epsilon RI gamma-chain[m]
Fc epsilon RI alpha-chain[m]

LYN[plasma membrane]

Antigen

SRF+[n]

SRF[n]NOS2

Hec1[kinetochore]

Hec1[kinetochore]

<SHC/Grb2/SOS1>+
SOS1[cy]

SHC
GRB2[cy]

<SHC/Grb2/SOS1>
SOS1[cy]

SHC
GRB2[cy]

MKK7[cy]

<FAS/FADD/DAXX/Ask1/
Caspase 8/Caspase 8/

FASLG>
...

<TNFR1A/Caspase 2/
TNF alpha/FADD/TRADD/

RIP1/cIAP2/TRAF1/
TRAF2/Ask1/RAIDD>

...

<RELN/VLDLR/DAB1>
RELN[ex]
DAB1+

VLDLR[plasma membrane]

<RELN/LRP8/DAB1>
RELN[ex]
DAB1+

LRP8[plasma membrane]

<RELN/LRP8/FYN>
RELN[ex]

FYN
LRP8[plasma membrane]

<RELN/VLDLR/FYN>
RELN[ex]

FYN
VLDLR[plasma membrane]

DAB1Src family inhibitors PP1 and PP2

<IKK complex/A20>[cy]
<IKK alpha/A20>

NEMO
IKK beta

<TNF/TNFR1A>
TNF alpha[ex]

TNFR1A
A20

<IKK complex/ELKS>[cy]
ELKS

IKK alpha
NEMO

IKK beta

ELKS[cy]

SYK+

LAT+[m]

LAT[m]

<TCR/CD3/MHC II/CD4/
LCK/ZAP-70>+[integral to membrane]

...

PLCgamma1+[plasma membrane]

PLCgamma1[plasma membrane]

<Aurora B/PP1-gamma>
Aurora B-

PP1-gamma

<Aurora B/PP2A>
Aurora B-

PP2A

PP1-gamma[chromatin]
<PDK1/PKC theta>+

PDK1
PKC theta

PKC delta+

PKC delta
<SHH Np/Cholesterol>[ex]

SHH Np
Cholesterol

Gab1+[cy]

Gab1[cy]
<HGF/MET>

HGF[ex]
MET+[m]

<VEGFR3/VEGFC-D/CRK>+[plasma membrane]
VEGFR3
VEGFR3

VEGFC-D
VEGFC-D

CRK

<p38alpha-beta/MKP1>-
p38alpha-beta-

MKP1+

MKP1+

p70S6K+[cy]

p70S6K[cy]

STAT3+[cy]

STAT3[cy]

ATM+[n]

<NEMO/ATM>[n]
NEMO
ATM

ADAP+

ADAPSHP2

<TAK1/TAB family>+
TAK1+

TAB family

TAK1 TRAF6+ TAB family

IKK alpha

NF kappa B1+

<TSC1/TSC2>+
TSC1
TSC2

<LAT/GRAP2/SLP76/
VAV1/ITK/PLCgamma1/

CBL>-[integral to membrane]
...

CBL+[cy]

<IGF-1R/IRS1/SHP2>
IGF-1R
SHP2+
IRS1

SHP2+[cy]

Stathmin

Stathmin

<PKC theta/SPAK>+
PKC theta

SPAK

SPAKPKC theta[plasma membrane] IP3

PI-4-5-P2[plasma membrane]

Ang1

<PDK1/PKC theta>+[plasma membrane]
PDK1

PKC theta

MEK1-2+[cy]

MEK1-2[cy]

Src-

STAT1

<FGFR1/FGF> Cortactin

MKK4

<B-cell antigen/BCR complex/
LYN>

Ig-beta[m]
B-cell antigen[ex]

BCR[m]
LYN+

Ig-alpha[m]

<PAG1/CSK>
PAG1
CSK+

<B-cell antigen/BCR
complex>

Ig-alpha[m]
B-cell antigen

Ig-beta[m]
BCR[m]

CD45+

beta Arrestin2

<CK2>

<CaM/Ca2+/Calcineurin
A alpha-beta B1>+

CaM
Calcineurin A alpha-beta

B1
Ca2+

<CaM/Ca2+/Calcineurin
A alpha-beta B1>

CaM
Calcineurin A alpha-beta

B1
Ca2+

protein tyrosine phosphatase activity

<NFATc/JNK1>-[cy]
NFATc
JNK1+

<NF kappa B1 p105/
p50>+[cy]

NF kappa B1 p50
NF kappa B1 p50

<NF kappa B1 p105/
p50>-[cy]

NF kappa B1 p50
NF kappa B1 p50

ATF6+

ATF6

CPEB

<IKK complex/ELKS>+
ELKS

IKK alpha
NEMO

IKK beta

CENP-A

LSP1+

LSP1

PDGFA-B-C[ex]PDGFRA[plasma membrane]

NEMO[cy]

c-Abl+

c-AblPLCgamma1+[plasma membrane]

NEMO[n]

<BAD/PKC delta/Alpha-Synuclein>
BAD[cy]

Alpha-Synuclein+[cy]
PKC delta

Alpha-Synuclein+[cy]BAD[cy]

HURP

HURP

PDK1+[plasma membrane]

<PKG I alpha/cGMP>+
PKG I alpha

cGMP
TAB1

Adenylyl Cyclase+

Adenylyl Cyclase

PGC1+

PGC1

<VEGFR2 homodimer/
VEGFA homodimer/

Src>+[plasma membrane]
VEGFR2
VEGFR2
VEGFA
VEGFA

Src

<VEGFR2 homodimer/
VEGFA homodimer>+[plasma membrane]

VEGFR2
VEGFR2
VEGFA
VEGFA

<Aurora B/RasGAP>-
Aurora B
RasGAP

PRAK+

PRAK

BAD+

BAD

RHEB

<ERK1/PKC delta>
ERK1+[cy]
PKC delta

ERK1+[cy]IGF1+

IKK beta+ NEMO-

Hsp27+

Hsp27

<MAPK8IP1/MKK7/MAP3K11/
JNK1>
JNK1

MAPK8IP1
MAP3K11

MKK7
ARHGEF2

<RET51/GFRalpha1/
GDNF/Dok6>[m]

...

Dok6

<JNK2/NFAT4>-[cy]
JNK2

NFAT4

NFAT4[cy]

JNK2+[cy]

<IKK alpha homodimer>[cy]
IKK alpha
IKK alpha

ABIN2

INCENP

VAV1+[plasma membrane]

VAV1[cy]

<VEGFR1 homodimer/
NRP2/VEGFR121>[plasma membrane]

VEGFR121
VEGFR1
NRP2

VEGFR1

<VEGFR1 homodimer/
NRP2>[plasma membrane]

VEGFR1
NRP2

VEGFR1

VEGFA121

PYK2+

TRAF6

<CARD11/BCL10/MALT1/
TAK1>+
TAK1+
CARD11
MALT1
BCL10

<PDGF/PDGFRA/CRK/
C3G>+

...

C3G

<Chromosomal passenger
complex>+[chromosome]

Borealin
Aurora B
Survivin
INCENP

Borealin

<GAB2/PI3K/SHP2>+
PI3K regulatory

subunit polypeptide
1

GAB2+
PI3K catalytic alpha

polypeptide 1
SHP2

GAB2 JNK1+[cy]

<Telomerase/AKT1/
mTOR/p70S6K>+

...

<Telomerase>
...

IL2[ex] JNK1+[cy]

TSC2+
<FKBP12/Rapamycin>

FKBP12
Rapamycin

MLCK

<Tie2/Ang1/Grb2>+[m]
Ang1
Ang1
Tie2+
Tie2+
GRB2

GRB2[cy]

MATK[cy]
<SCF/KIT>+[m]

SCF
KIT

<FGFR2b/FGF1>
FGFR2b

FGF1
PAK4

ER alpha+[n]

ER alpha[n]

PKC epsilon

<Tie2/Ang1/Grb14>+[m]
Ang1
Ang1
Tie2+
Tie2+
GRB14

GRB14

<RAC1-CDC42/GTP/PAK
family>+[plasma membrane]

RAC-CDC42
PAK family+

GTP

Shf

<LYN/TEC/p62DOK>[plasma membrane]
LYN

p62DOK
TEC

p62DOKTEC

<NGF (dimer)/TRKA/
MATK>+[endosome]

NGF
TRKA
NGF
TRKA
MATK

<NGF (dimer)/TRKA>+[endosome]
NGF
TRKA
NGF
TRKA

MATK

BCL2[mi]

NRP2

<S1P1/Sphingosine-1-phosphate/
PDGFB-D/PDGFRB>+[plasma membrane]

...

<STAT4 (dimer)>+[n]
STAT4
STAT4

<STAT3/STAT4>+[n]
STAT4
STAT4

YWHAZ+

YWHAZ

<NGF (dimer)/TRKA>+[integral to membrane]
NGF
TRKA
NGF
TRKA

Alpha-Synuclein+[cy]

Alpha-Synuclein[cy]

<AP-1/NFAT1-c-4>+[n]
FOS

NFAT1-c-4+[n]
JUN

p53p53-

p53

AKT1+

<VEGFR2 homodimer/
VEGFA homodimer/

Yes>+[plasma membrane]
VEGFR2
VEGFR2
VEGFA
VEGFA

Yes

CaT1+[plasma membrane]

CaT1[plasma membrane]

PLD+

PLD

COT

<RET51/GFRalpha1/
GDNF/DOK/RasGAP/

NCK>[m]
...

PKC delta[cy]

MSK1-2+

MSK1-2

p38alpha-beta-

DUSP8

<TXA2/TP alpha>-[integral to membrane]
TXA2

TP alpha

<TXA2/TP alpha>+[integral to membrane]
TXA2

TP alpha

<PGK/cGMP>+
PGK

cGMP

p53+

MEK1+

RAF1[plasma membrane]

NDEL1 TACC3

CDC25B-

TRAP chTOG

<proBDNF (dimer)/
p75(NTR)/Sortilin/

TRAF6/NRIF>+[integral to membrane]
...

MEF2A+

MEF2A

GDI1+

GDI1

Desmin

TAK1+

<RELN/VLDLR>
RELN[ex]

VLDLR[plasma membrane]

<RELN/LRP8>
RELN[ex]

LRP8[plasma membrane]

MKK7 fragments-[cy]Gab1+[plasma membrane]

Gab1[plasma membrane]

I kappa B alpha-

I kappa B alphaMAP3Ks+

PKC zeta

<IL2/IL2R alpha/beta/
gamma/JAK1/LCK/JAK3/
SHC/Grb2/SOS1/GAB2/

SHP2/PI3K>+[integral to membrane]
...

COX-2 Raptor

<Condensin I complex>[chromosome]
Condensin complex

subunit 3
SMC2

Condensin complex
subunit 1

SMC4
Condensin complex

subunit 2

<AP1>+[n]
FOS[n]
JUN[n]

<AP1>[n]
FOS[n]
JUN[n]

p21CIP1

I kappa B alpha-[cy] NFAT1-c-4+[cy]

NFAT1-c-4-[cy]

<NF-kappa-B/RelA>+[cy]
NF-kappa-B

RelA
I kappa B alpha-

<NF-kappa-B/RelA/
I kappa B alpha>-[cy]

NF-kappa-B
I kappa B alpha+

RelA

SAP1+

SAP1

LCK-

SHP1+

protein tyrosine phosphatase activityprotein tyrosine phosphatase activity

STAT5A+[cy]

STAT5A[cy] FER+[cy]JAK2+[cy] CK-II[n] ERK1+[n]

cPLA2-alpha+

cPLA2-alphaRXR alpha

<AP-1/NFAT1-c-4>+[n]
FOS

NFAT1-c-4+[n]
JUN

GLI2A+[n]

GLI2[cy]DLK

RASGRP1+[plasma membrane]

RASGRP1[cy]

<p38alpha-beta/CK2>+
p38alpha-beta+

<CK2>+

ERK1-2+

TRPV1

IRS1+LY294002
<RIP1/MEKK3>+

RIP1[cy]
MEKK3

JNK1+[cy]

<GAB1/CRKL/SHP2/PI3K>+[cy]
PI3K catalytic alpha

polypeptide 1
Gab1[cy]

SHP2
CRKL

PI3K regulatory
subunit polypeptide

1

TAK1+

<PDGF/PDGFRA/alphaV
Integrin>+

PDGFRA[plasma membrane]
PDGFA-B-C[ex]
PDGFA-B-C[ex]

PDGFRA[plasma membrane]
alphaV Integrin

alphaV IntegrinSHBCD2AP

Aurora A-

Gsk3beta[cy]NEMO[cy]

<NGF (dimer)/p75(NTR)/
TRAF6/RIP2>+[integral to membrane]

...
MYD88IRAK

Fibronectin IRS1IGF-1R

NEMO[cy]

CDC42+[cy]

MKK7

IL6

MEK1+[cy]

<IL2/IL2R beta/gamma/
JAK1/LCK/JAK3>+[integral to membrane]

...

STAT5

JNK1-2+

JNK1-2

<IL18/IL18R>+
IL18

IL18Rbeta
IL18R1

<RIN/GTP>+
RIN
GTP

<PDGF/PDGFRA/Caveolin-1>+
PDGFRA[plasma membrane]

PDGFA-B-C[ex]
PDGFA-B-C[ex]

PDGFRA[plasma membrane]
Caveolin-1

MSK1+

MSK1

FER[cy]

<VEGFR2 homodimer>[plasma membrane]
VEGFR2
VEGFR2

PKC delta+[plasma membrane]

RXRs RAR alpha

<RAR alpha/RXRs>
RAR alpha

RXRs

<RARs/RAC3/Cbp/p300/
PCAF/9cRA>

...

<RARs/RAC3/Cbp/p300/
PCAF/9cRA>+

...

BMX+[cy]

BMX[cy]

NF kappa B1 p105-

NF kappa B1 p105 BRCA1

Sck (SHC2)

<p38alpha-beta/HBP1>+
p38alpha-beta+

HBP1

HBP1

<IKK complex/ELKS>-
ELKS

IKK alpha
NEMO

IKK beta

ASK1[cy]

<NFAT1-c-4 (dimer)/
EGR1>

NFAT1-c-4+[n]
NFAT1-c-4+[n]

EGR1[n]

<proNGF (dimer)/p75(NTR)/
Sortilin/NRAGE>+[integral to membrane]

Sortilin
proNGF

p75(NTR)
proNGF
NRAGE

<VEGFR2 homodimer/
VEGFA homodimer/

FYN>+[plasma membrane]
VEGFR2
VEGFR2
VEGFA
VEGFA
FYN

NFAT1[n]

Ca2+[cy]Gsk3beta PKA CK1 alpha

<IL2/IL2R alpha/beta/
gamma/JAK1/LCK/JAK3>+[integral to membrane]

...

RAF1+[cy]

<NF-kappa-B/RelA>[cy]
NF-kappa-B

RelA

<BARD1/DNA-PK/P53>
KU80
p53

DNA-PKcs
BARD1
Ku70

<PDGF/PDGFRA/CRKL>+
PDGFRA[plasma membrane]

PDGFA-B-C[ex]
PDGFA-B-C[ex]

PDGFRA[plasma membrane]
CRKL

CRKL[cy]

Vimentin

<FASLG/FAS/FADD/FAF1/
Caspase 10>

FAF1
FASLG
FADD
FAS[m]

Caspase 10+

<VEGFR1 homodimer/
NRP1/VEGFR 121>[plasma membrane]

VEGFR121
VEGFR1
NRP1

VEGFR1

<VEGFR1 homodimer/
NRP1>[plasma membrane]

VEGFR1
NRP1

VEGFR1

<alpha5 beta1 Integrin>
alpha5 Integrin
beta1 Integrin

NRP1

IFN gamma[ex]

NFATc+[n]

Typical PKCs[cy]

PKC zeta[cy]

<NSUN2/NPM1/Nucleolin>
NSUN2

Nucleolin
NPM1

VEGFR3[m]

ATF2+

Hsp90[cy] TERT

NIK+

I kappa B beta-

<NF-kappa-B/RelA/
I kappa B beta>-[cy]

NF-kappa-B
I kappa B beta+

RelA

Histone H3Ajuba

<PKC zeta/PAR4>
PKC zeta-

PAR4

PAR4

<VEGFR1 homodimer/
VEGFA homodimer/

NCK1>+[plasma membrane]
VEGFA
VEGFR1
VEGFR1
VEGFA

NCK1[cy]

GRIN2AGRIN2B

<LYN/PLCgamma2>+
LYN+

PLCgamma2

PLCgamma2

c-Jun+[n]

c-Jun[n]

FYN-

<p38alpha-beta/MKP5>-
p38alpha-beta-

MKP5+

MKP5+MNK1

family:
Src Family Kinases

family:
p38alpha-beta

family:
Typical PKCs

family:
VEGFR Family

family:
JNK1-2

family:
NFAT1-2

family:
STAT1-3

family:
MEK1-2

family:
PKC (LPA responsive)

family:
MKK3-MKK6

family:
Angiogenic Integrins

family:
CRK family

family:
Dok Family

family:
Integrin

family:
Aurora Kinases

family:
RAF family

family:
GLI family

family:
I kappa B Family

family:
Fibronectin Binding Integrin

family:
NFAT1-c-4

family:
STAT1-3-5

family:
JNK family
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