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Different representations of a pathway

No temporal sequence

No directionality

No biochemical effects

No mechanistic descriptions
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Different representations of a pathway

Directionality of influence



CellML workshop, Waiheke, 5-9 April 2009

Different representations of a pathway

Directionality of influence

Directionality of effect
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Different representations of a pathway

Directionality of influence

Directionality of effect

Biochemical effect
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Different representations of a pathway

THREE different meanings 
for ONE symbol!

Transition

catalysis

inhibition
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Can-this be understood by biologists?
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Can-this be understood by biologists?

Stimulates? but ... 
what exactly?

Associates into?  

Translocates?

No idea. Reciprocal
stimulation?

Is degraded?

Stimulates gene
transcription?
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Every computer scientist understands those
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Every physicist understands those
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Every engineer understands that
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Or that
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What did-those diagram bring?
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What do-we expect in modern (future) life science

Basic science

Technology
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Why can-we understand electric diagrams?

Standard symbols 

Simple shapes, easily recognisable 

Limited number of basic symbols (<70)

Similarity of shapes reflects similarity of functions

Unambiguous interpretation of the circuits

Endorsed by the community for practical reasons

End-users: manufacturers

Tool developers

Publishing industry

Teaching communities



CellML workshop, Waiheke, 5-9 April 2009

Using electrical diagrams

McAdams and Shapiro  (1995)  Science, 269: 650-657
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Kohn's Molecular Interaction Maps

Kurt W Kohn (1998) 
Oncogene, 16: 1065-1075

Kurt W. Kohn (1999) 
Mol Biol Cell, 
10(8):2703-2734
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Kitano's Process Diagram Notation

Kitano (2003) 
Biosilico, 1: 169-170

Kitano et al (2005)
Nat Biotech, 23: 
961-966 
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Why were those pioneer efforts not suitable?

Incompletely defined semantics

No structured data model or ontology behind the notation

Overlapping concepts rather than sub-classing

Gaps in the coverage of biochemistry or modelling

Ambiguous interpretation of the graph

No software support (except Cell Designer for Kitano's 
Process Diagrams)

No community involvement

No systematic bug tracking and consistency checking

No comprehensive coverage (focussed on some use-cases)

No endorsement by the tool developers or by the end-users
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What is SBGN?

A community effort initiated by Hiroaki Kitano, developed 
over four years by modellers, biologists and software 
developers, covering model and pathway generation and 
processing 

Three orthogonal languages to unambiguously describe 
biochemical and cellular events in graphs

Limited amount of symbols (32 in SBGN PD, 21 in SBGN ER) 
                                            Smooth learning curve

Can graphically represent quantitative models, biochemical 
pathways, genetic interactions, at different levels of 
granularity
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A few rules

Not guidelines to how to draw things

Rules to interpret maps unambiguously

Insensitive to colour, motives, gradients

Should resist to scaling (no dash lines etc)



CellML workshop, Waiheke, 5-9 April 2009

Graph trinity: three languages in one

Unambiguous

Mechanistic

Sequential

Combinatorial 
explosion

Process diagrams

process (flux)

entity pools (quantity)
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Graph trinity: three languages in one

Unambiguous

Mechanistic

Sequential

Combinatorial 
explosion

Process diagrams Entity Relationships

 diagrams

Activity Flow

 diagrams

Unambiguous

Mechanistic

Non-sequential

Ambiguous

Conceptual

Sequential

influence
(rule)

entity 
(truth)
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Graph trinity: three languages in one

Unambiguous

Mechanistic

Sequential

Combinatorial 
explosion

Process diagrams Entity Relationships

 diagrams

Activity Flow

 diagrams

Unambiguous

Mechanistic

Non-sequential

Ambiguous

Conceptual

Sequential

activity

influence
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Graph trinity: three languages in one

Unambiguous

Mechanistic
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http://www.sbgn.org/
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