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Ubersicht

Austausch und Archivierung von biochemischen Modellen
=> SBML

Diffusion plus Reaktionen
=> Virtual Cell

Komplexitat der Modelle
=> BioNetGen
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Systems Biology Markup Language

XML-Dialekt fur Speicherung und Austausch

M I_ biochemischer Modelle
=> Archivierung

=> Transfer von Modellen in andere Softwaretools
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SBML <= XML
XML = eXtensible Markup Language

* hierarchische Baumstruktur:

=> Schachtelung von <Object> ... </Object> oder <Objekt [Parameter...]/>
* genau ein Wurzelobjekt: <sbml...>

Aktuelle Dialekte: siehe http://sbml.org/Documents/Specifications
SBML Level 1, Version 2

http://www.sbml.org/specifications/sbmHevel1/version2/sbmHevel{1Hv2.pdf

SBML Level 2, Version 4, Release 1

http://precedings.nature.com/documents/2715/version/1

o /N N

ion: Rel :
globale Zielrichtung, Version: o € e?se
Sprachumfang Features und ug-tixes
Definitionen
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Was ist enthalten?
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http://sbml.org/More_Detailed_Summary_of_SBML

Ein
kon kcat

E+S§f=> ES => E+P

<?xml version="1.0" encoding="UTF-8"?>
<sbml level="2" version="3" xmiIns="http://www.sbml.org/sbml/level2/version3">
<model name="EnzymaticReaction">
<listOfUnitDefinitions>
<unitDefinition id="per_second">
<listOfUnits>
<unit kind="second" exponent="-1"/>
</listOfUnits>
</unitDefinition>
<unitDefinition id="litre_per_mole_per_second">
<listOfUnits>
<unit kind="mole" exponent="-1"/>
<unit kind="litre" exponent="1"/>
<unit kind="second" exponent="-1"/>
</listOfUnits>
</unitDefinition>
</listOfUnitDefinitions>
<listOfCompartments>
<compartment id="cytosol" size="1e-14"/>
</listOfCompartments>
<listOfSpecies>
<species compartment="cytosol" id="ES" initialAmount="0" name="ES"/>
<species compartment="cytosol" id="P" initialAmount="0" name="P"/>
<species compartment="cytosol" id="S" initialAmount="1e-20" name="S"/>
<species compartment="cytosol" id="E" initialAmount="5e-21" name="E"/>
</listOfSpecies>
<listOfReactions>
<reaction id="veq">
<listOfReactants>
<speciesReference species="E"/>
<speciesReference species="S"/>
</listOfReactants>
<listOfProducts>
<speciesReference species="ES"/>
</listOfProducts>
<kineticLaw>
<math xmins="http://www.w3.0rg/1998/Math/MathML">
I kapply>]|
] <times/>
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Beispiel

<ci>cytosol</ci>
<apply>
<minus/>
<apply>
<times/>
<ci>kon</ci>
<ci>E</ci>
<Ci>S</ci>
</apply>
<apply>
<times/>
<ci>koff</ci>
<ci>ES</ci>
</apply>
</apply>
</apply>
</math>
<listOfParameters>

<parameter id="kon" value="1000000" units="litre_per_mole_per_second"/>

<parameter id="koff" value="0.2"
</listOfParameters>
</kineticLaw>
</reaction>
<reaction id="vcat" reversible="false">
<listOfReactants>
<speciesReference species="ES"/>
</listOfReactants>
<listOfProducts>
<speciesReference species="E"/>
<speciesReference species="P"/>
</listOfProducts>
<kineticLaw>
<math xmins="http://www.w3.org/1998/Math/MathML">
<apply>
<times/>
<ci>cytosol</ci>
<ci>kcat</ci>
<Ci>ES</ci>
</apply>
</math>
<listOfParameters>
<parameter id="kcat" value="0.1" units="per_second"/>
</listOfParameters>
</kineticLaw>
</reaction>
</listOfReactions>
</model>
</sbml>

units="per_second"/>
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Nochmal:

kon kcat

E+S<=>ES => E+P

<?xml version="1.0" encoding="UTF-8"?>

vV

<sbml level="2" version="3" xmIns="http://www.sbml.org/sbml/level2/version3

<model name="EnzymaticReaction">
<listOfUnitDefinitions>

</listOfUnitDefinitions>

<listOfCompartments>
<compartment id="cytosol" size="1e-14"/>

</listOfCompartments>

<listOfSpecies>
<species compartment="cytosol" id="ES" initialAmount="0" name="ES"/>
<species compartment="cytosol" id="P" initialAmount="0" name="P"/>
<species compartment="cytosol" id="S" initialAmount="1e-20" name="S"/>
<species compartment="cytosol" id="E" initialAmount="5e-21" nhame="E"/>

</listOfSpecies>

<listOfReactions>

</listOfReactions>
</model>
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Details: Einheiten

<listOfUnitDefinitions>
<unitDefinition id="per_second">
<listOfUnits>
<unit kind="second" exponent="-1"/>
</listOfUnits>
</unitDefinition>

<unitDefinition id="litre_per_mole_per_second">

<listOfUnits>
<unit kind="mole" exponent="-1"/>
<unit kind="litre" exponent="1"/>
<unit kind="second" exponent="-1"/>
</listOfUnits>
</unitDefinition>
</listOfUnitDefinitions>
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per seconds := s

litre

mol s



e SBML Software Guide/SEML Software Matrix - SEML.org -
¢' ¢ 6 ‘E‘ C8 http://sbml.org/SBML_Software_Guide /SBML_Software_Matrix HQ» Coogle ﬁl

SBML Software Matrix

This matrix provides an at-a-glance summary of software known to us to provide some degree of support for reading,
writing, or otherwise working with SBML. The columns' meanings are explained below. For a list of longer descriptions
grouped into themes, please see our SBML Software Summary page.

Capabilities Frameworks API Dep. Platforms | SBML|Availabil.
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Import nach Copasi

M B ‘ﬁ‘n“*‘v"‘ﬁs‘gﬁ‘ﬁl\[ [Cnncentratinns

Copasi
wModel
wEBiochemical
v Compartments
cytosol
v5pecies
E
ES
FI-
5
wReactions
vCat
Veq
Global Quantities
Parameter Overview
- Mathematical
Diagrams
kTasks
p Output
k- Functions

Mame veq

Chemical Equation E + § = ES

Flux (mol/fs) 0

Symbol Definition

( Commit

}—Eeaction— Annotation RDF Browser 1 ;j-
F
(
B n
E Reversible [ 1 Multi Compartment f
n
Rate Law I' Mass action (reversible) I-ﬂ ( New Rate Law j] f
Description Mame Value Unit |
Parameter k1l 1 global le+06 [/{mol*s)
m—= Substrate [' substral mol/|
E
5‘ —
FY
Parameter k2 1 global 0.2 1/s v
:] ( Revert :] ( M ew :] f: Delete :]
PP |

" Commit )
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Interoperabilitat?

* ProMoT GUI (= [B]X]
File Edit View Options Tools Help
] modeling-entity

o= [[] hehavioral-modeling-entity

o~ [ structural-modeling-entity

> ‘m L ‘
x|

Lisp Error:

$ Error

Received signal nuwaber 11 (Secgqwentation wviolation)

Stacktrace Mail as Bug

& Server: IDLE
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Details: eine Reaktion

<listOfReactions>
<reaction id="vcat" reversible="false">

<listOfReactants>
<speciesReference species="ES"/>

</listOfReactants> Kon Kcat

<listOfProducts> E + S O<ﬁ=> ES => E + P
<speciesReference species="E"/>
<speciesReference species="P"/>

</listOfProducts>

<kineticLaw>
<math xmlns="http://www.w3.0rg/1998/Math/MathML|">

<apply>

<times/> dN
<ci>cytosol</ci> — = V,‘:ytﬂsﬂg kcﬂt [ES]
<ci>kcat</ci> dt

<ci>ES</ci>
</apply>
</math>

<listOfParameters>

<parameter id="kcat" value="0.1" units="per_second"/>
</listOfParameters>
</kineticLaw>
</reaction>
</listOfReactions>

lokaler Parameter!
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SBML lesbar machen

BML AATEX

Conversion of SBML files into human-readable reports

convert
SBML file:  enzymatic.xml [ Browse... )
Report options
MIRIAM o Check SBEML o Include predefined unit 7
annotations: consistency: declarations:

Layout options

f Set name in
. PDFI:] _ | J O
Convert to: e ! Landscape -
f = Reaction participants Set identifiers in
ize: 11| _ | .
ront size: j in one table: —  typewriter font: E
Paper size: 'DIN A4 | :] Create a title page: O
[ Convert )

http://webservices.cs.uniHtuebingen.de/

Dréager A, Planatscher H, Wouamba DM, Schroder A, Hucka M, Endler L, Golebiewski M, Mller W, and
Zell A: “SBML2LaTeX: Conversion of SBML files into human-readable reports”, Bioinformatics 2009
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Drei Minuten spater:

convert
Please 071f0064-6af4-4eb5-beal-906da1fbed86-request.pdt
download your
result here:

SBML Model Report

. Model name: “EnzymaticReaction”

GBMLAATEX

June 30, 2009

1 General Overview

This is & document in SBML Level 2 Version 3 format. Table | gives an overview of the quanti-
tics of all components of this model.

Table 1: The SBML components in this model.
All components are described in more detail in the following sections.

Elemnent | Quantity Element | Quantity
compartment Lypes 0 | compartments l
Species Lypes 0 | species 4
evenls 0 | constraints 0
reactions 2 | function definitions i)
global parameters 0 | unit dehimtions 2
rules 0 | mmbal assignments 0

CTERe——
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2 Unit Definitions

This is an overview of seven unit definitions. The units substance, volume, area, length,
and time are predefined by SBML and not mentioned 1o the model.

2.1 Unit per second

Definition s

2.2 Unit litre per mole per second

Definition mol~'-1-5~!

2.3 Unit substance

Notes Mole 1s the predefined SBML unit for substance.

Definition mol

2.4 Unit volume
MNotes Litre is the predefined SEML unit for volume.

Definition 1

2.5 Unit area
MNotes Sqguare metre 1s the predefined SBML unit for area since SBML Level 2 Version 1.

Definition m?

2.6 Unit length
Notes Moetre 15 the predefined SBML unit for length since SBML Level 2 Version 1.

Definition m

2.7 Unit time
Notes Sccond is the predefined SBML umit for time.

Definition s

15
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3 Compartment

This model contains one compartment.

Table 2: Properties of all compartments.

Id Name SBO Spatial S1z¢ Unit Constant Outside
[hmensions
cytosol 3 10—+ ] =~

3.1 Compartment cytosol

This 1% a three-dimensional compartment with a constant size of 10~ litre.

4 Species

This model contains four species. Section 6 provides further details and the derived rates of change of each species.

Table 3: Properties of each species.

Id Name Compartment Denved Unit Constant  Boundary
Condi-
tion
ES ES cytosol mol-17! = H
P P cytosol mol- 17! = H
3 5 cytosol mol-17! = H
E E cytosol mol- 17! = [=!

5 Reactions

This model contains two reactions. All reactions are listed in the following table and are subsequently described in detail. If a reaction
is affected by one or more modifiers, the identifiers of the modifier species are writlen above the reaction arrow.

Table 4: Overview of all reactions
Ne Id Name Reaction Equation SBO

1 weg E+5+=ES
2  wcat EE — E+P
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\ 5.1 Reaction veq ,

This is a reversible reaction of two reactants forming one product.

Reaction eqguation
E+8+~=ES (1)
Reactants
Table 5: Properties of each reactant.
Id Name SBO
E E
8 8§
Product
Table 6: Properties of each product.
Id Name SBO
ES ES
Kinetic Law
Derived unit s—!-mol
v; = vol (cytosol) - (kon - [E] - [S] — koff . [ES]) {2)

Table 7: Properties of each parameter.

Id Name SBO Value Unit Constant
kon 10000000 mol ™' -1.57" il
koff 02 st "

Softwarewerkzeuge W ST SRERRFREED """
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es gibt bereits sehr viele Modelle

i 00 BioModels Database )

170 http: / /www.ebi.ac.uk/biomodels-main/

EMEBL-EBI ot sEé'll}g All Databases Enter Text Here Reset () Give us

s Advanced Search  Teedback
Databases | Tools | EBI Groups | Training | Industry | About Us | Help | Site Index [

BioModels Home Browse models Submit Sign in Support About BioModels

BioModels Database - A Database of Annotated Published Models

BioModels Database is a data resource that allows biologists to store, search and retrieve published mathematical models of
biclegical interests. Models present in BioModels Database are annotated and linked to relevant data resources, such as
publications, databases of compounds and pathways, controlled vocabularies, etc.

5 Model of the month

I: Search j |: Co to the model -:I Advanced Eearch

May, 2009
Browse models Su}cmse accumulation is }

accompanied by continuous
= Curated models (216) synthesis and degradation Suc

processes in the developing / \
B

. sugar cane, Saccharum
= Browse models using GO officinarum. Sugar cane

internode maturation coincides "
= Non-curated models (196) with increased sucrose storage,

but is not dependent purely on time. In

addition, cane varieties accumulate sucrose

Simulate in JWS Online to quite divergent extents.

Read more...

Submit a model

i News
16th June 2008 Fourteenth release A
Mirror at California Institute of Technology http:/biomodels.caltech.edu Dn;mJlgad All Models Under SBML Format +
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