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The SBGN community

The SBGN community is composed of

● Editors
Huaiyu Mi – Alexander Mazein – Augustin Luna – Nicolas Le Novère – Robin Haw

● Scientific committee

● SBGN community



3Source: http://en.wikipedia.org/wiki/Systems_Biology_Graphical_Notation

The SBGN standard

with standardized glyphs and arcs… 

… and well-defined semantics.

sinksource

The Systems Biology Graphical Notation is a community effort 
to standardize visual representation of biological maps

http://en.wikipedia.org/wiki/Systems_Biology_Graphical_Notation
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The ontology used in SBGN

SBO terms are used in SBGN to distinguish the biological meaning of the symbols

Macromolecule SBO:0000245

Simple chemical SBO:0000247

Nucleic Acid Feature SBO:0000354

Production SBO:0000393 

Catalysis SBO:0000172



5Source: http://en.wikipedia.org/wiki/Systems_Biology_Graphical_Notation

Process Description
Biochemistry

Activity Flow
Molecular biology

Entity Relationship
Physiology, Genetics

The three SBGN languages

http://en.wikipedia.org/wiki/Systems_Biology_Graphical_Notation
http://journal.imbio.de/article.php?aid=263
http://journal.imbio.de/article.php?aid=265
http://journal.imbio.de/article.php?aid=264
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The storage format: SBGN-ML

SBGN-MLSBGN

STAT1α

mt:prot

P@Y701 P@Y727
IRF1

ct:gene

IRF1-GAS

ct:grr

IRF1

ct:mRNA

AND

Software support and exchanges are facilitated by libSBGN
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Tools supporting SBGN

● SBGN-ED: Viewer / Editor

● SBGNViz: Viewer / Editor for PD

● PathVisio: Viewer / Editor

List of tools available: 
http://sbgn.github.io/sbgn/software_support  

http://sbgn.github.io/sbgn/software_support
http://sbgn.github.io/sbgn/software_support
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The SBGN Process Description

PD: language that shows the changes.
How entity in the systems processes from one to another.

Entity Pool Nodes

Container Nodes

Process Nodes Connecting arcs

Logical Operator s

Auxiliary Units

LABEL

tag

LABEL unspecified entity

LABEL simple chemical

LABEL macromolecule

LABEL nucleic acid feature

N:5

LABEL

LABEL

N:2

multimers

source 
sink

LABEL phenotype

LABEL perturbing agent

pre:label unit of information

val@var state variable

LABEL
marker

LABEL
clone marker

Source  
EPN

N
consumption

N production

necessary stimulation

inhibition

stimulation

Target 
PN

modulation

catalysis

Source  
EPN

Logical 
operator

logic arc

EPNLABEL equivalence arc

INFO varW

LABEL

LABEL

INFO varZ

LABEL

INFO

varX
varY

complex

e:INFO
LABEL

compartment

EPN 
or CN
EPN 
or CN

EPN 
or CN
EPN 
or CN

EPN 
or CN
EPN 
or CN LABELA

B

C

submap

AND and operator

OR or operator

NOT not operator

Target 
PN

Target 
PN

Target 
PN

Target 
PN

LABEL

N:2

omitted process

process

? uncertain process

association

dissociation

Target  
EPN

Reference Nodes

N:5

LABEL

Source: http://sbgn.github.io/sbgn/templates
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The Entity Pool Nodes

simple chemical macromolecule nucleic acid feature

multimer simple chemical multimer macromolecule multimer nucleic acid feature

perturbing agent

complex multimer complex unspecified entity

Conceptual entitiesMaterial entities

Source and sink

EPNs indicate the chemical structure of the entity
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The Entity Pool Nodes

simple chemical macromolecule nucleic acid feature

multimer simple chemical multimer macromolecule multimer nucleic acid feature

perturbing agent

complex multimer complex unspecified entity

Conceptual entitiesMaterial entities

Source and sink

EPNs indicate the chemical structure of the entity

Generic entity used 
if no SBO terms



11

The Clone Markers

cytosol

extracellular

MAPK
cascade

gene
transcription

Grb2

active

Grb2

inactive

IRS1-4

ERK

2P

RAS

active

SOS

SOS

IRS1-4 P

RSK P

IGF

IGFR

c-Fos P

Grb2

active

IGFR

RSK

IGF

c-Fos

RAS

inactive

ADP

GDP

ADP

GTP

ATP

ATP

ADPATP

RAS ERK

Identify identical EPNs in a given networkIdentify identical EPNs in a given network
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The Clone Markers

cytosol

extracellular

MAPK
cascade

gene
transcription

Grb2

active

Grb2

inactive

IRS1-4

ERK

2P

RAS

active

SOS

SOS

IRS1-4 P

RSK P

IGF

IGFR

c-Fos P

Grb2

active

IGFR

RSK

IGF

c-Fos

RAS

inactive

ADP

GDP

ADP

GTP

ATP

ATP

ADPATP

RAS ERK

Identify identical EPNs in a given network
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The Auxiliary Units

STAT1α

mt:prot

P@Y701 P@Y727

Example

state variableunit of information1. 2.

Additional information that can be part of glyphs
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The Container Node

Compartment

macromolecule

Encloses Entity Pool Nodes – also called Compartment

Specificity:
● border is thicker than EPNs
● can hold units of information

Reminder from EPNs
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The Process Nodes

● Represent processes that transform an entity pool node 
into another one. Can have one or more EPN as input 
and as output. 

process omitted process

association dissociation

uncertain process

phenotype

MPF MPF

phenotype

MAPK

P

Pi

ADP

ATP

cyclincyclin

CDC2

cyclin

CDC2 CDC2 CDC2

cyclin

\\
?MAPK

P

MAPK

MPF MPF

phenotype

MAPK

P

Pi

ADP

ATP

cyclincyclin

CDC2

cyclin

CDC2 CDC2 CDC2

cyclin

\\
?MAPK

P

MAPK

MPF MPF

phenotype

MAPK

P

Pi

ADP

ATP

cyclincyclin

CDC2

cyclin

CDC2 CDC2 CDC2

cyclin

\\
?MAPK

P

MAPK

MPF MPF

phenotype

MAPK

P

Pi

ADP

ATP

cyclincyclin

CDC2

cyclin

CDC2 CDC2 CDC2

cyclin

\\
?MAPK

P

MAPK

MPF MPF

phenotype

MAPK

P

Pi

ADP

ATP

cyclincyclin

CDC2

cyclin

CDC2 CDC2 CDC2

cyclin

\\
?MAPK

P

MAPK

MPF MPF

phenotype

MAPK

P

Pi

ADP

ATP

cyclincyclin

CDC2

cyclin

CDC2 CDC2 CDC2

cyclin

\\
?MAPK

P

MAPK

Represent processes that transforms biochemicals (EPNs) into the same or other biochemicals
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Connecting Arcs

consumption production

reversible

necessary
stimulation

stimulationcatalysismodulation

inhibition logic arc equivalence 
arc

Link between entity pools and processes
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Logical Operators

AND NOT OR

Logical connection involving two or more inputs
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Reference Nodes

Submaps are supported in SBGN PD

MAPK
cascade

ERK

2P

RAS

active

ERKRAS

Tag
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Reference Nodes

Submaps are supported in SBGN PD

MAPK
cascade

ERK

2P

RAS

active

ERKRAS

Tag

Map 1

Map2
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Example of network: the INOS pathway

Cytosol

Nucleus

Extracellular space

argino-succinate

STAT1alpha

N:2

P@Y701 P@S727

ASL

N:4STAT1alpha

N:2

P@Y701 P@S727

IFNGR2

N:2

CaM

N:2

IFNGR2

N:2

IFNGR1

N:2

iNOS

N:2

IFNG

N:2

IFNGR1

N:2

P@Y457

IFNG

N:2

IFNGR2

N:2
IFNGR1

N:2

IFNG

N:2

STAT1alpha

N:2

P@Y701 P@S727

JAK2

IRF1IRF1

ct:gene

iNOS

IRF1

ct:mRNA

JAK1

JAK1

STAT1alpha

P@Y701 P@S727

JAK2JAK1

iNOS

ct:gene

IRF1

ct:gene

iNOS

ct:gene

iNOS

ct:mRNA

IRF1

ct:mRNA

iNOS

ct:mRNA

JAK2

STAT1alpha

IRF1

IRF1

CaM

ASS

aspartate
fumarate

citruline

arginine

arginine

NO

NO

O2

ADP ATP
2

2

2
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Example of network: the INOS pathway
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STAT1alpha

N:2
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JAK2
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ct:gene

iNOS

IRF1

ct:mRNA

JAK1

JAK1

STAT1alpha

P@Y701 P@S727

JAK2JAK1

iNOS

ct:gene

IRF1

ct:gene

iNOS

ct:gene

iNOS

ct:mRNA

IRF1

ct:mRNA

iNOS

ct:mRNA

JAK2

STAT1alpha

IRF1

IRF1

CaM

ASS

aspartate
fumarate

citruline

arginine

arginine

NO

NO

O2

ADP ATP
2

2
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Example of network: the INOS pathway
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Now it‘s your turn!

Interpret the examples on following slides
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X

kinase

X

P@Y701

ADP

P2

S1 P1

S2

ATP

enzyme
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AtGA2ox6

ct:geneCArG

AGL15

AtGA2ox6

ct:geneCArG

AGL15

ct:prot
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SDH2-3

3xABRE RY ct:gene

SDH2-3

3xABRE RY ct:gene

SDH2-3

3xABRE RY ct:gene

FUS3 FUS3 ABI3

SDH2-3

mRNA

ABI3

SDH2-3

prot

OR

AtbZIP53AtbZIP10 AtbZIP53AtbZIP53 AtbZIP25AtbZIP10 AtbZIP53AtbZIP25

SDH2-3

3xABRE RY ct:gene
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Useful links

● SBGN website:
– http://sbgn.github.io/sbgn

● SBGN discussion
– https://groups.google.com/forum/#!forum/sbgn-discuss 

● SBGN core-related projects
– https://github.com/sbgn  

http://sbgn.github.io/sbgn
https://groups.google.com/forum/#!forum/sbgn-discuss
https://github.com/sbgn
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