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European Bioinformatics Institute

* Part of the European Molecular
Biology Laboratory (EMBL)

* International, non-profit research
Institute

* Europe’s hub for biological data
services and research
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Data resources at EMBL-EBI

Genes, genomes & || {liammanssssssenc " Proteins

variation P A L UniProt: the Universal Protein Resource
European Nucleotide & InterPro

Archive (ENA) Expression Pfam
Ensembl Expression Atlas ﬁ@% Molecular & cellular structure
Ensembl Genomes Metabol.ights i S Protein Data Bank in Europe
European Genome- PRIDE

o Archi Electron Microscopy Data Bank
phenome Archive

Non-redundant patent

sequence databases Chemical biology /,.m “{E B?acn(:.ns’ &
ChEBI j E Interactions
ChEMBL 7 pathways
Patent compounds 7 IntAct
Reactome
Cross-domain resources 7
Europe PubMed Central Systems i
Gene Ontology BioModels Database . rf,f_;"'

BioSamples Database
Enzyme Portal
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What is BioModels Database”?

Portal to the modeling world, providing models and associated tools and
resources

e Public repository of computational models of biological processes
models encoded in

semantically enriched with to external data resources
(annotation)

 Alarge number of the hosted models are:

described in the

manually

http://www.ebi.ac.uk/biomodels/
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Types of models available

* Biochemical models
interactions between molecules in multiple cellular compartments
* Pharmacometrics models

tumor growth and treatment response
* Electrophysiology models

membrane voltage, current flow, concentration of various ions intra- and
extracellularly, ...

e Disease models

neurodegenerative, diabetes, blood coagulation, infectious diseases
(outbreak of zombie infection), ...

* Ecosystem models

interaction of living organisms in a given environment
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Terms of use

CCO0 1.0 Universal (CC0 1.0)
Public Domain Dedication

This is a human-readable summary of the Legal Code (read the full text).

Disclaimer

No Copyright

The person who associated a work with this deed has dedicated the work to
the public domain by waiving all of his or her rights to the work worldwide under
copyright law, including all related and neighboring rights, to the extent allowed
by law.

You can copy, modify, distribute and perform the work, even for commercial
purposes, all without asking permission. See Other Information below.
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Supported formats
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Content evolution

200000 - - 1000
180000 900
160000 - - 800
140000 - 700
120000 L 600
100000 L 500
80000 - L 400
60000 - L 300
40000 - - 200
20000 - L 100
0- | L0

04/2005 12/2005 08/2006 04/2007 12/2007 08/2008 04/2009 12/2009 08/2010 04/2011 12/2011 08/2012 04/2013

Based on the subset of models published in the literature

—— Models
Relafionships
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Models (curated): classification based on GO

W signal tranduction (GO:0007165)

W metabolic process (GO0002152)

@ multicellular organismal_process (GO:0032501)

rhythmic process (GO:0048511)

Bl cell cycle (GO:0007049)

W homeostatic process (GO:0042592)

M response to stimulus (GO:0050896)

B cell death (GO:0008219)

W [ccalization (GO:0051179)

E channel activity (GO:0015267)

W others: notably includes celular developmental
process (GO:0048863); catalytic activity

(GO:0003824) and entry into host cell (GO:0030260)
among few others
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Model provenance

From authors prior to publication

supported (listed in instructions for authors) by more than
(including: Molecular Systems Biology, PLoS journals, BioMedCentral
journals, RSC publication group ...)

Submitted by curators

Implemented from literature
imported from journal supplementary materials

exchanged with other repositories (DOQCS, CellML Model Repository,
JWS Online, ...)

Projects generating large numbers of quantitative models
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EMBL-EBI Services Research | Training | Industry | About us

BioModels Home Models Submit Support About BioModels Contact us

BioModels Database serves as a reliable repository of computational models of biological processes. It hosts models described in peer-reviewed scientific literature and models generated automatically from pathway resources
(PathZModels). A large number of models collected from literature are manually curated and semantically enriched with cross-references from external data resources. The resource allows scientific community to store, search and
retrieve mathematical models of their interest. In addition, features such as generation of sub-models, online simulation, conversion of models into different representational formats, and programmatic access via web services, are
provided.

All models are provided under the terms of the Creative Commons CCO Public Domain Dedication, ef. our terms of use. This means that the models are available freely for use, modification and distribution, to all users. More
information about BioModels Database can be found in the frequently asked questions (FAQ).

i i : &) Model of th th
Models published in the literature = Modet ot the mon

Juiy, 2013

Browse curated models The interaction of p53 with GSK3[ under .
stressed conditions has important role in

Browse curated models using GO Alzheimer's disease. Here, Proctor and Gray o P53

(2010) has demaonstrated by a mathematical

. model that this interaction leads to an EEE
Browse curated models using Taxonomy increased activity of GSK3p, hyper- ~~
phosphorylation of tau and increased ‘
Browse non-curated models production of amyloid p.
Flease read more...
Path2Models
Submit a model - ]
Gl News 9 Follow us on Twitter
18 June 2012 25th release
Links We are pleased to announce the twenty-fifth release of BioModels
o Database! The resource now publicly provides 143013 models.
Main instance at EMBL-EBI, UK Numerous new models have been made available, several have

Mirror at Caltech, USA been updated and various new features have been unveiled.

Project on SourceForge
12 M=y 2012 Bloinformatician position available

Web Services We are seeking an outstanding bicinformatician to join the
BioModels.net team. For more information and application
instructions, please refer to the job description page (closing date: 9
June 2013).

Download archived models
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EMBL-EBI Services Research | Training | Industry | About us

IMAPK cascade

BioModels Home Models Submit Support About BioModels Contact us

BioModels Database serves as a reliable repository of computational models of biolegical processes. It hosts models described in peer-reviewed scientific literature and models generated automatically from pathway resources
(Path2Models). A large number of models collected from literature are manually curated and semantically enriched with cross-references from external data resources. The resource allows scientific community to store, search and
retrieve mathematical models of their interest. In addition, features such as generation of sub-models, online simulation, conversion of models into different representational formats, and programmatic access via web services, are

provided.

All models are provided under the terms of the Creative Commaons CCO Public Domain Dedication, ¢f. our terms of use. This means that the models are available freely for use, modification and distribution, to all users. More
information about BioMedels Database can be found in the frequently asked gquestions (FAQ).

i i i &) Model of th th
Models published in the literature = Modetof the mon

July, 2013
The interaction of p53 with GSK3[ under

Browse curated models .
stressed conditions has important role in
Alzheimer's disease. Here, Proctor and Gray o P53

Browse curated models using GO _
(2010) has demonstrated by a mathematical

. mode! that this interaction leads to an L
Browse curated models using Taxonomy increased acivity of GSK3P, hyper- ~
phospharylation of tau and increased ‘
Browse non-curated models production of amyloid p.
Please read more...
Path2Models
Submit a model - )
Gl News 9 Follow us on Twitter
18 Junz 2012 25th release
Links We are pleased to announce the twenty-fifth release of BioModels
o Database! The resource now publicly provides 143013 models.
Main instance at EMBL-EBI, UK Numerous new models have been made available, several have

Mirror at Caltech, USA been updated and various new features have been unveiled.

Project on SourceForge
13 M=y 2012 Bioinformatician position available

Web Services We are seeking an outstanding bioinformatician to join the
BioModels.net team. For more information and application
instructions, please refer to the job description page (closing date: 9
June 2013).

Download archived models
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EMBL-EBI services Research | Training | Industry | About us

BiolModels Database [MAPK cascade

BioModels Home Models Submit Support About BioModels Contact us

BioModels Database serves as a reliable repository of computational models of biclogical processes. It hosts models described in peer-reviewed scientific literature and models generated automatically from pathway resources
(Path2Medels). A large number of models collected from literature are manually curated and semantically enriched with cross-references from external data resources. The resource allows scientific community to store, search and
retrieve mathematical models of their interest. In addition, features such as generation of sub-models, online simulation, conversion of medels into different representational formats, and programmatic access via web services, are
provided.

All models are provided under the terms of the Creative Commans CCO0 Public Domain Dedication, ¢f. our terms of use. This means that the models are available freely for use, modification and distribution, o all users. More
information about BioModels Database can be found in the frequently asked questions (FAQ).

: : i &) Model of th th
Models published in the literature ) Modetof fhe mon

July, 2013
Browse curated models The interaction of p53 with GSK3p under - .
stressed conditions has important role in
Browse curated models using GO Alzheimers disease. Here, Proctor and Gray s
(2010} has demonsirated by a mathematical

Browse cur

BioModels identifier: | ‘
Browse non
Person: |
PathZModels | SBML elements: | L] match the exact phrase
] Annotation (full text): | UniProt Knowledgebase | & ||
Submit a modj )
Annotation (full text): | Publication Sl
Annotation (full text): | Gene Ontology ¢ ||MAPK cascade
Links jdels
Annotation {identifier): | PubChem-compound =] 5.
Main instance at EMJ pve
Mirror at Caltech, U Annotation -:ldﬂntmur}:| KEGG Reaction v ||
Project on SourceFd| Annotation (identifier): | Enzyme Nomenclature 2|
Web Services Composa by: @ and O ar
D load archived
ounload archive Search || Reset | late: 9
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EMBL-EEI

Services Research | Training | Industry | About us

BioModels Home Models Submit Support About BioModels Contact us

IMAPK cascade

BioModels Database serves as a reliable repository of computational models of biclogical processes. It hosts models described in peer-reviewed scientific literature and models generated automatically frpm pathway resources
(Path2Medels). A large number of models collected from literature are manually curated and semantically enriched with cross-references from external data resources. The resource allows scientific commnyunity to store, search and
retrieve mathematical models of their interest. In addition, features such as generation of sub-models, online simulation, conversion of medels into different representational formats, and programmatic acgess via web services, are

provided.

All models are provided under the terms of the Creative Commons CCO Public Domain Dedication, ¢f. our terms of use. This means that the models are available freely for use, modification and distributiof, to all users. More

information about BioModels Database can be found in the frequently asked questions (FAQ).

Models published in the literature
Browse curated models

Browse curated models using GO

El Model of the month

July, 2013
The interaction of p53 with GSK3p under

stressed conditions has important role in
Aizheimer's disease. Here, Proctor and Gray _ @Reg

(2010) has demonstrated by a mathematical

o ) GSK3p
. model that this interaction leads to an
Browse curated models using Taxonom . o
g Y increased activity of GSK3[, hyper- T~
phosphoniation oftay and increased
i R T ——
BIOMD0000000003 [ﬁ] Goldbetsr1991 - Min Mit Oscil 1B33774 2013-05-16T14:38:01+00:00
Path2Models
BIOMDO000000004 E‘E‘] Goldbeter1991 - Min Mit Oscil, Expl Inact 1833774 2012-12-11T15:30:15+00:00
- BIOMDooo0000009 [‘Eﬂ Husng1995- U\lrasensitivityin MAPK cascads BB16754 2013-07-16T10:02:42400:00
Submit a model |-—/—/——— E— .
BIOMDooooooooto (] Khalodenko2000 - Ultrasensitivity and negativs feedback bring oscillations in MAPK cascads 10712587 2013-07-16T10:04:39+00:00 us on Twitter
BIOMDO0O000001 1 H Levehenko2000_MAPK_noScaffold 10823939 2013-06-03T13:36:09+00:00

Links
Main instance at EMBL-EBI, UK
Mirror at Caltech, USA
Project on SourceForge
Web Services

Download archived models
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We are pleased o announce the twenty-fith release of BioModels
Database! The resource now publicly provides 143013 models.
Numerous new models have been made available, several have
been updated and various new features have been unveiled.

12 M=y 2012 Bioinformatician position available

We are seeking an outstanding bioinformatician to join the
BioModels.net team. For more information and application
instructions, please refer to the job description page (closing date: 9
June 2013).
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Search results
 meedeo. e it Leleded

BIOMDO000000003 E] Goldbeter1991 - Min Mit Oscil 1833774 2013-05-16T14:38:01+00:00
BIOMD 0000000004 E] Goldbeter1991 - Min Mit Oscil, Expl Inact 1833774 2012-12-11T15:30:15+00:00
EICMDO0000000003 =] Huang1996 - Ultrasensitivity in MAPK cascade BB1B754 2013-07-16T10:02:42+00:00
BICMDO000000010 =] Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade 10712587 2013-07-16T10:04:394+00:00
BICMDO000000011 ['5'] Levchenko2000_MAPK_noScaffold 10823938 2013-06-03T13:36:09+00:00
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Model page
| Sewo. e ke

BIOMDO000000003 E_—,,] Goldbeter1991 - Min Mit Oscil 1833774 2013-05-16T14:38:01+00:00
BIOMD 0000000004 E] Goldbeter1991 - Min Mit Oscil, Expl Inact 1833774 2012-12-11T15:30:15+00:00
EICMDO0000000003 =] Huang1996 - Ultrasensitivity in MAPK cascade BB1B754 2013-07-16T10:02:42+00:00
—EBICMD 0000000010 =] Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade 10712587 2013-07-16T10:04:394+00:00
BICMDO000000011 ['5'] LevchenhoEUOOiMhF’KinoScaﬁold 10823938 2013-06-03T13:36:09+00:00

BIOMD0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBML | | Other formats (auto-generated) | Actions | Send feedback

Model Overview " Math | Physical entities | Parameters " Curation |

Kholodenko BN.

Negative feedback and ultrasensitivity can bring about oscillations in the mitogen-activated protein kinase cascades.

Eur. J. Biochem. 2000 Mar; 267(6): 1583-1588

Department of Pathology, Anatomy and Cell Biology. Thomas Jefferson University, Philadelphia, PA 19107, USA. Boris.Kholodenko@mail.tju.edu [more

Publication ID: 10712557

Original Model: BIOMD00000000 10.xml.origin bgbiolisVersionOf Gene Ontology MAPK cascade
Submitter: Nicolas Le Novére set #1 bgbiolisHomologTo Reactome REACT 634
Submission ID: MODEL6615119181 bgbiol:occursin Taxonomy Xenopus laevis

Submission Date: 13 Sep 2005 12:39:02 UTC
Last Modification Date: 15 Jul 2013 12:31:02 UTC
Creation Date: 12 Feb 2005 00:18:12 UTC

Encoders: Herbert Sauro
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Model cross-references

BIOMDO0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBMWL | | Other formats (auto-generated) | | |Actions | Send feedback

Overview || Math | Physical entities | Parameters || Curation |

Kholodenko BN.

. . Negative feedback and ultrasensitivity can t ring about ¢ |
e 2 Eur. J. Biochem. 2000 Mar; 267(6): 1583-1388 -'
Department of Pathology, Anatomy and Ce | Biology, Tt / = é ,-':"‘"’é—/—l — -

%-‘“ (i?p“./

_ - ‘ M_I;_ ,//] @a
. M-Eé? _@ P2z | [p-TisTmS
Original Model: BIOMD0000000010.xml.origin babioliisVersionOf Gene Ontolocy MAPK ca T / @ .n
—

Submitter: Nicolas Le Novere set #1 bgbiolisHomologTo Reactome REACT 634 Gan) Comm ) i ww
Submission ID: MODELEE15119181 babicl:occursin Taxonomy Xenopus lagvi 'g .
Submission Date: 13 Sep 2005 12:39:02 UTC I o

ruckplam

Last| SPECIES Xenopus laevis (African clawed frog)

P-A2IRSE20-AATL
— O

. | UniProtkB (16,000) | | | Branch (3) | & Taxonomy help » "/j"""‘"”:.?fi" / \
— ; 'Y -
E Mnemonic  XENLA Taxonomy navigation
ncol
Taxon 8355 I » Xenopus
identifier 1 » Xenopus laevis laevis

» Xenopus laevis
poweri

» Xenopus laevis
sudanensis

Scientific Xenopus laevis
name
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Model exports

Other formats (auto-generated)
| BioPAX (Level 2)

* BioPAX (Level 3 E
BIOMDO0000000010 - Kholodenko2000 - Ultrasensitivity and n ( ) ;ascade
Octave (m-file)
Download SBML Other formats (auto-generated) I|_ PDF :
Model Overview | Math SciLab i| Curation |
I /C(/Co! I
Kholodenko BN. I XPP
Publication ID: 10712557 Negative feedback and ultrd S e w e re e o 3 K protein kinase cascades.

Eur, J. Biochem, 2000 Mar: 287(6): 1883 15gg -+ === wreresmsasesemmsnsen s 30
Department of Pathology, Anatomy and Cell Biology, Thomas Jefferson University, Philadelphia, PA 19107, USA. Boris.Kholodenko@mail.tju.edu [more

Original Model: BIOMD00000000 10.xml.origin bgbiclisVersionOf Gene Ontology MAPK cascade
Submitter: Nicolas Le Novére set #1 bgbiol:isHomologTo Reactome REACT 634
Submission ID: MODELEE15119181 bagbiol:oceursin Taxonomy Xenopus lagvis

Submission Date: 13 Sep 2005 12:39:.02 UTC
Last Modification Date: 15 Jul 2013 12:31:02 UTC
Creation Date: 12 Feb 2005 00:18:12 UTC

Encoders: Herbert Sauro
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Human readable summary (PDF)

SBML Model Report

BIOMDO0000000010 - Kholodenko2000 - Ultrasensitivity and ne

Model name: “Kholodenko2000 -
Ultrasensitivity and negative feedback bring

Download SBML Other formats (auto-generated) I| Osc"lations in MAPK cascade“

Model Overview

|| Math

Publication ID: 107125587

Original Model: BIOMD00000000 10.xml.origin

Submitter: Nicolas Le Novere

Submission ID: MODELE615119181

Submission Date: 13 Sep 2005 12:39:.02 UTC
Last Modification Date: 15 Jul 2013 12:31:02 UTC
Creation Date: 12 Feb 2005 00:18:12 UTC

Encoders: Herbert Sauro

ICSB Tutorial, 4" September 2013
Copenhagen

BVILAATEX

Negative feedback and ultras JUly 15 . 2013
Eur. J. Biochem. 2000 Mar;
Department of Pathology, A

1 General Overview
bghiocl:isVersionOf
This is a document in SBML Level 2 Version 4 format. This model was created by Herbert
Sauro! at February twelveth 2005 at 0:18 a. m. and last time modified at December eleventh
2012 at 4:17 p. m. Table 1 gives an overview of the quantities of all components of this model.

set #1 bgbiol:isHomologTo

bagbiol:oceursin

Table 1: Number of components in this model, which are described in the following sections.

Element Quantity | Element Quantity

compartment types compartments
species types species

events constraints

reac tons function definitions

global parameters unit definitions
rules initial assignments

EMBL-EBI




Model overview

Download SEML | Other formats (auto-generated) | Actions | Send feedback
| Model | Overview Math | Physical entities || Parameters | Curation
| < Create a submodel with selected elements '}l] Deselect All

Publication ID: 10712587 Submission Date: 13 Sep 2005 12:39:02 UTC Last Modification Date: 15 Jul 2013 12:31:02 UTC Creation Date: 12 Feb 2005 00:18:12 UTC

) Reactions

[J MAPKKK activation [0 MAPKKK inactivation O phosphorylation of MAPKK O phosphorylation of MAPKK-P
O dephosphorylation of MAPKK-PP [ dephosphorylation of MAPKK-P O phosphorylation of MAPK O phosphorylation of MAPK-P
O dephosphorylation of MAPK-PP [ dephosphorylation of MAPK-P

[ Ccompartments [ Species

[ wval 0 Mos 0 Mos-P 0O Meki
[ meki-P O Mek1-PP 0 Erk2
U Erk2-P O Erke-PP
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Model maths

Download SEML | | Other formats (auto-generated) | | Actions | Send feedback

| Model | Overview Math [ | Physical entities || Parameters | Curation

|~ Create a submodel with selected elements '}i] Deselect All

Publication ID: 10712587 Submission Date: 13 Sep 2005 12:39:02 UTC Last Modification Date: 15 Jul 2013 12:31:02 UTC Creation Date: 12 Feb 2005 00:18:12 UTC
) Reactions

[J MAPKKK activation [0 MAPKKK inactivation O phosphorylation of MAPKK O phosphorylation of MAPKK-P

O dephosphorylation of MAPKK-PP [ dephosphorylation of MAPKK-P O phosphorylation of MAPK O phosphorylation of MAPK-P

O dephosphorylation of MAPK-PP [ dephosphorylation of MAPK-P

[ Ccompartments [ Species

L uvel O m
s [= MAPKKK activation [Mos] - [Mos-P]; {Erk2-PP}
WL UVolV IXMKKK
Math: APK_PP
U Erk2-P (1+ _EL)P}{(KHMKKK) (Details: E}

Enzyme Nomenclature 2.7.11.1
bobiolisVersionOf Gene Onfology activation of MAPKKK activity
Annofations: set #1 Gene Onfology MAP kinase kinase kinase kinase activity

babiol:isHomologTo Reactome REACT 525
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Model variables

Download SEML | | Other formats (auto-generated) | | Actions | Send feedback

[ 1
| Model | Overview Math | Physical entities Parameters

Curation

) Deselect All

| < Create a submodel with selected elements

Publication ID: 10712587 Submission Date: 13 Sep 2005 12:39:02 UTC Last Modification Date: 15 Jul 2013 12:31:02 UTC Creation Date: 12 Feb 2005 00:18:12 UTC
) Reactions
[J MAPKKK activation [0 MAPKKK inactivation phosphorylation of MAPKK O phosphorylation of MAPKK-P
O dephosphorylation of MAPKK-PP [ dephosphorylation of MAPKK-P 1] phosphorylation of MAPK O phosphorylation of MAPK-P

O dephosphorylation of MAPK-PP [ dephosphorylation of MAPK-P

[ Ccompartments [ Species

[ wval O m - —
wi | Model | Overview | Math | Physical entities Parameters
[ meki-P
S _ Spatial dimensions: 3.0 Compartment size: 1.0
[ Erke-P
= Mos . )
Initial concentration: 80.0
Compartment: uVol
Annotations: set #1 bgbiolisVersionOf UniProt Knowledgebase RAF1_XENLA
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Curation

Download SEML

Model

— Representative curation result(s)

| | Other formats (auto-generated)| | Actions

Overview Math

Physical entities

| Send feedback

Parameters

|I Curation

Curator's comment:

(updated:15 Jul 2013 13:30:51 BST)

Figure 2A of the reference publication has been reproduced using Copasi 4.10 (Build 55). The oscillations of active MAPK (PP-Erk2) and
inactive MAPK (Erk2) is shown here.

ICSB Tutorial, 4" September 2013
Copenhagen
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Curation

Download SBML | |Cther formats (auto-generated) | | |Actions

Model Overview Math

— Representative curation result(s)

Physical entities

| Send feedback

Parameters

Curation

n
I [

\H.

z: I_|||I|II Curator's comment:
i IJ |

(updated:15 Jul 2013 13:30:51 BST)

inactive MAPK (Erk2) is shown here.

Figure 24 of the referance publication has been reproduced using Copasi 4.10 [Build 55). The oscillations of active MAPK (PP-Erk2) and

ICSB Tutorial, 4" September 2013
Copenhagen

>

MAPK concentrations (nM)

——

| _..fl L.{’ Ll}
0 20 40 60 B0
TIME (min)
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Curation

Download SBML | |Cther formats (auto-generated) | | |Actions | Send feedback
Model Overview Math Physical entities Parameters |I Curation
— Representative curation result(s)
Curator's comment: (updafed:15Jul 2013 13:30:51 BST)
Figure 24 of the referance publication has been reproduced using Copasi 4.10 [Build 55). The oscillations of active MAPK (PP-Erk2) and
inactive MAPK (Erk2) is shown here.
300
— \ Am_\
s |
£ 250 | S |l
2 s |l
S 200 : ‘I
& g™ AMoAA VAl VA LA LN
= -
g 0 : AN YL
§ S 150 ,f |l If .' ‘ " ’ 1
o 100 t =
! 8
o 100 -
< 50 . \ x [
- l V)L < AV l I | / 1’ |
0 | L) L,/ ) 1 J § m-l i l f Jl ‘ ’ l ’ I f
0 80 100 120 140 I!l!lfl}tflflj
Time (mins) ey A B M o e '_" 'lJ
0 20 40 60 80 100 120 140
MAPK (Erk2) ——— MAPKPP (PPErk2) —— TIME (min)
using COPASI
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Model simulation

BIOMD0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBML | Other formats (auto-generated)

Model Overview

|| Math

I| Actions I | Send feedback

View Bitmap Reaction Graph

I view SVG Reaction Graph

Publication ID: 107125587

Original Model: BIOMD00000000 10.xml.origin

Submitter: Nicolas Le Novére

Submission ID: MODEL&615119181

Submission Date: 13 Sep 2005 12:39:02 UTC
Last Modification Date: 15 Jul 2013 12:31:02 UTC
Creation Date: 12 Feb 2005 00:18:12 UTC

Encoders: Herbert Sauro

ICSB Tutorial, 4" September 2013
Copenhagen

Kholodenko BN.
Negative feedback and

View Dynamic Reaction Graph

Eur. J. Biochem. 2000 . . .
Department of Patholog JWS Online Simulation

BioModels Online Simulation

|| Curation |

vated protein kinase cascades.

hiladelphia, PA 19107, USA. Boris.Kholodenko@mail tju.edu [more

bgbiol:isVersionOf

Gene Ontology MAPK cascade

set #1 bgbiolisHomologTo Reactome REACT 634

bgbiol:occursin

Taxonomy Xenopus laevis
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Model simulation

BIOMD0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBML

| Other formats (auto-generated)

Model

Overview

|| Math

| ' Actions | Send feedback

View Bitmap Reaction Graph

_" Curation |

N view sve Reaction craph [

Kholodenko BN. H H H

. Negative feedback and vlew Dynamlc REEC“DI"I Graph ivated protein kinase cascades.
Publication ID: 10712557 Eur. J. Biochem. 2000 M . . .

Department of Patholog) JWS Online Simulation >hiladelphia, PA 19107, USA. Boris.Kholodenko@mail.tju.edu [more]
I 6o\ odels Oniine Simuiation
Original Model: BIOMD00000G F:frla' - 1“;'“9 Evaluate Model |

LIV D . -
V1 35 i Sim | State
Submitter: Nicolas Le Novére q 9' 0
= - || startvalue | n=
Submission ID: MODEL&6151] | ' :
KL [10.0 | Endvae | 2,500/
A W2 0.25 |_ - =
Submission Date: 13 Sep 2004 =
KK2 8.0 Rates S
N k3 0.025
Last Modification Date: 15 Jul
KKz |15.0 Metabolites @& 3
le4 0.025 N
Creation Date: 12 Feb 2005 00}
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Graphical representation (SBGN

BIOMDO0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBMWL | | Other formats (auto-generated) | |§ Actions | Send feedback

Model Overview | Math | Physical entities | Parameters | Curation |

Kholodenko BM.
S . Negative feedback and ultrasensitivity can bring
b Pl s Ll Eur. J. Biochem. 2000 Mar; 267(6): 1583-1588
Department of Pathology, Anatomy and Cell Biol

Original Model: BIOMD0000000010.xml.origin bgbiol:isVersionOf Gene Ontology ME
Submitter: Nicolas Le Novére set #1 bgbiolisHomologTo Reactome REACT
Submission ID: MODELGE615119181 babicl:occursin Taxonomy Xenopu

Submission Date: 13 Sep 2005 12:39:02 UTC

Last Modification Date: 15 Jul 2013 12:31:02 UTC

Creation Date: 12 Feb 2005 00:18:12 UTC

Encoders: Herbert Sauro

/—D\
)

N N
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Sub-model creation

BioModels Home Models Submit Support About BioModels Contact us

BIOMDO0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBML | Other formats (auto-generated) | Actions | Send feedback
| Model | Overview | Math | Physical entities | Parameters | Curation |
.'_'t',Create a submodel with selected elements Deselect All

Publication ID: 10712587  Submission Date: 13 Sep 2005 12:39:02 UTC Last Modification Date: 15 Jul 2013 12:31:02 UTC Creation Date: 12 Feb 2005 00:18:12 UTC
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] uvol

O Mos O Mos-P ™ Meki
] Mek1-P ] Mek1-PP ™ Erkz
(] Erk2-P [ Erk2-PP
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BIOMD0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBML | Other formats (auto-generated) | |Actions | Send feadback

Medel | Overview | Math | Physical entities | Parameters [ Curation j Submedell L
4,'\.I'|ew the submaodel in SBML

La_l.h.'h‘l: a3

[+ phosphorylation of MAPKK Mek1] — [Mek1-P];

[+ dephosphorylation of MAPKK-P [Mek1-P] — [Mek1];

phosphorylation of MAPK Erk2] — [Erk2-P]; {Mek1-PP}

dephosphorylation of MAPK-P  [Erk2-P] — [Erk2];

uVol

Referred to as: ulol

Mos-P Initial concentration: 10.0

Compartment: uVol

Mek1 Initial concentration: 280.0

Compartment: ulol

Mek1-P Initial concentration: 10,0

Compartment: uVol

Meki-PP Initial concentration: 10.0

Compartment: uVol

Erk2 Initial concentration: 280.0

Compartment: ulol

Erk2-P Initial concentration: 10,0

Compartment: uVol
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BIOMD0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBML | Other formats (auto-generated) | |Actions | Send feadback
| Moddal I Overview | Math | Physical entities | Parameters [ Curation | Submedell |
4,'\.I'|ew the submaodel in SBML |:a]5ave as

[+ phosphorylation of MAPKK Mek1] — [Mek1-P];
[+ dephosphorylation of MAPKK-P [Mek1-P] — [Mek1];
phosphorylation of MAPK Erk2] — [Erk2-P]; {Mek1-PP}

dephosphorylation of MAPK-P  [Erk2-P] — [Erk2];

uVol

Referred to as: ulol

Mos-P Initial concentration: 10.0

Compartment: uVol

Mek1 Initial concentration: 280.0

Compartment: ulol

Mek1-P Initial concentration: 10,0

Compartment: uVol

Meki-PP Initial concentration: 10.0

Compartment: uVol

Erk2 Initial concentration: 280.0

Compartment: ulol

Erk2-P Initial concentration: 10,0

Compartment: uVol
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BioModels Home Models Submit Support About BioModels Contact us

BIOMDO0000000010 - Kholodenko2000 - Ultrasensitivity and negative feedback bring oscillations in MAPK cascade

Download SBML | Other formats (auto-generated) | |Actions | Send feadback

| Moddal I Overview | Math | Physical entities | Parameters [ Curation | Submedell |
Q,Vlew the submaodel in SBML |:a]5ave as

[+ phosphorylation of MAPKK — [Mek1-P];

dephosphorylation of MAPKK-P [Me ¢1-P] — [Mek1];

phosphorylation of MAPK [Erk2] — [}

<sbn1 illns-“http:f{ﬁwﬁ:;Bmi.ofg/sﬁmlflevelzivérsibnd“ level="2" version="4"=
dephosphorylation of MAPK-P [Erk2-p]— <wodel id="SUBMODEL1378197500485" metaid="SUBNMODEL 1378197590485">
<list0f Compartments>

<compartment id="uVol" metaid="_584463" size="1"/»
_ . (fllstuf compa iments>
<list0fSpecies>

<species id="MKKK_P" initialConcentration="10" name="Mos-P" metaid="_584495" compartment="uVol">
<annotation>
5 <rdf :RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xwlns:bgmodel="http://biomodels.net/r
R s (e <rdf :Description rdf:about="# 584495">

=bgbiol :isVersion0f=
=rdf : Bag>

=rdf:1i rdf:resource="http://identifiers.org/uniprot/PO9560" /=

T @ N T o i = o

uVol

g </ rdf :Bag>
Mos- Initia con: </bgbiol :isVersion0f=
Compartment: uVol </rdf :Description>
</ rdf :RDF=>
e </annotation>
= Initial cone </species>
Compartment: uVol <species id="MKK" initialConcentration="280" name="Mekl" metaid="_584515" compartment="uVol">
<annotation>
<rdf :RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xwlns:bgmodel="http://biomodels.net/r
Mek1-P imitial cond <rdf :Description rdf:about="# 584515">
= <bgbiol :isVersion0f=>
Compartment: ulVol <rdf :Bag>
<rdf:1i rdf:resource="http://identifiers.org/uniprot/085116" /=
Meki-PP - </ rdf :Bag>
Initial con =/bgbiol :isVersion0f=
Compartment: uVol </rdf :Description>
</ rdf :RDF>
Erk2 e «:/anr_lotatlon:\-

Compartment: ulol

Erk2-P Initial concentration: 10,0

Compartment: uVol
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How can BioModels Database help me?

Portal to the modeling world, providing models and associated tools and resources

* provides a reference library of models
e provides building blocks to create new models
* facilitates decision making (experimentation/simulation cycle)
e benchmarking (SBMLsimulator, Virtual Cell, CellDesigner, ...)
e provides materials and tools to enable teaching:

model of the month

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

courses and tutorial

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