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Appendix 1: Symbols and Expressions 

This section lists up all the symbols for building models with CellDesigner.  
Graphical notation and the list of the symbols are based on the proposals by Kitano: 

- "Using process diagram for the graphical representation of biological 
networks", Nature Biotechnology 23(8), 961-966 (2005).  

The symbol system for state-transition diagram and the residue state representation in 
these proposals are mostly realized with CellDesigner. 

 
 See Also: http://sbgn.org for SBGN (Systems Biology Graphical Notation 

scheme.) 

 
A sample file : Components40.xml 

 
 Note: All the graphical symbols used in CellDesingner will be found in the file 

“<your CellDesigner folder>/samples/components40.xml”. 
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A1.1 Basic Symbols 

A1.1.1 Species 

There are 14 types of Species symbols. 
 
Species not activated activated 

Protein 
-Generic   

Protein 
-Receptor 

  
Protein 
-Ion channel 

  
Protein 
-Truncated 

  

Complex 

  
Gene 

 
n/a 

RNA 
 

n/a 

Anti-sense RNA 
 

n/a 

Phenotype 
 

n/a 

Ion 
 

n/a 

Simple Molecule 
 

n/a 

Drug 
 

n/a 

Unknown  n/a 
   

Tag 
 

n/a 
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A1.1.2 Modifications of Protein Residues 

There are 14 types of symbols for residue modification states. The residue symbols 
accompanied with their label (used for residue name and position in amino acid 
sequence) can be attached to all protein-type Species. 

 
Modification Symbol 

Phosphorylated 
 

Acetylated 
 

Ubiquitinated 
 

Methylated 
 

Hydroxylated 
 

Glycosylated 
 

Myristoylated 
 

Palmytoylated 
 

Prenylated 
 

Protonated 
 

Sulfated 
 

Empty 
 

Unknown 
 

Don’t Care 
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A1.1.3 State of Proteins 

New to Version 4.0: Now you can define the State of the Species. 
 

State Symbol 

Open 
 

Closed 
 

User defined 
 

 
A1.1.4 Modifications of Gene / RNA / AntiSenseRNA Residues 

There are 5 types of symbols for residue modification states. The residue symbols 
accompanied with their label (used for residue name and position in amino acid 
sequence) can be attached to Gene / RNA / AntiSenseRNA. 

 
Modification Region Symbol 

phosphorylated 
 

acetylated 
 

methylated 
 

Unknown 
 

Don’t care 
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A1.1.5 Compartment 

There are 4 types of Compartment symbols. For each type, the thick line indicates 
outside of its boundary. 

 
Type Symbol Note 

Square 
 

 

 

Oval 
 

 

Close-up type  
 

Northwest, Northeast 
Southwest, Southeast 

Close-up type  

 

West, East 
North, South 

 
A1.1.6 Reaction 

Symbols for Reactions are as follows.  

 
 

Reactions Symbol Note 

State Transition 
 

 

Known Transition Omitted 
 

Abbreviated symbol of several 
Reactions 

Unknown Transition 
 

 

Transcription 
 

 

Translation 
 

 

Transport 
 

 



CellDesignerTM Startup Guide 

71 

Reactions Symbol Note 

Heterodimer Association 

 

 

Dissociation 

 

 

Truncation 

 

Dissociation of Proteins by 
truncation. 

Add Reactant 

 

 

Add Product 

 

 

Degradation 
 

 

   
Modifications   

Catalysis 

 

 

Unknown Catalysis 

 

 

Inhibition 

 

 

Unknown Inhibition 

 

 

Physical Stimulation 
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Reactions Symbol Note 

Modulation 

 

 

Trigger 

 

 

 
A1.1.7 Logical Operation 

There are 4 types of Logical Operation symbols.  
 

Logical Operations Symbol  

And 

 

 

Or 

 

 

Not 

 

 

Unknown 
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A1.2 Expressions  

Here are symbols acquiring additional semantics by shape, combination of symbols, or 
change in drawings. 

 
Expression Symbol Note 

Active  

 

Select a Protein and, in the 
Component menu, select Set 

Active. 

Channel 
Open  

Select an Ion Channel and, in 
the Component menu, select Set 

Active. 

Species State  
Open / Closed 

 

   

Homodimer 
formed 

 

Double-click the Species to 
open the identity dialog, then 
set the Homodimer number. 

Complex 

 

Set Change Complex View to 
normal / compact / no border. 
 
compact is used to hide the 
contents of the Complex.  
 
no border is mainly used for a 
Complex with Genes etc. 

Complex in a 
Complex 

  

Hypothetical 
Species  

Double-click the Species to 
open the Change identity of the 

species dialog, then select 
hypothetical. 

Reversible 
Reactions  

Double-click the Reaction, 
then set Reversible to True. 

Bidirectional 
Reactions  

Simply draw two state 
transitions and reposition 
them. 
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Expression Symbol Note 
Homodimer 
Formation  

Click the icon of Homodimer 

Formation. 

Degradation 
of Species  

Click the icon of Degradation. 
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Appendix 2: Sample Files for Graphical Notation 

To explore new graphical notation scheme, there are sample files available in this version. 
Please open the files in the /samples directory and try editing the model. 

A2.1 Exapmples of the sample files contained in the CellDesigner 

/samples/M-Phase.xml 

 

/samples/M-Phase2.xml 

 

/samples/MAPK.xml 

 

/samples/sim2.xml 

/samples/Macros.xml 

 

/samples/notation/geneRNA40.xml 

 
/samples/notation/ReactionShape.xml 

 

/samples/notation/Complex40.xml 
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A2.2 Examples for Graphical Notation 

These are the examples used in the paper 
"The Process Diagram for Graphical Representation of Biological Networks," Kitano, H. 
et al. Nature Biotechnology, August 2005.  

 
Fig1b_ProcessDiagram_4 

 

Fig3abcd_AndOr_4 

 
Fig3e_EGFR_league_4 

 

SuplFig3_NF-kappaB(p65+p50)_4 

 
SuplFig2_GPCR beta2-AR_4 

 
 
SuplFig4a_TranscriptionTranslation
_4 

SuplFig4b_transcription_4 
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SuplFig5_StructureofComplex_4 

 

SuplFig7_M-Phase_4 
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A2.3 CellDesigner Species / Reactions Conventions 

 
 

 
 

 

 
 




