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“Model”, for here and now

Table 2. Rate equations and parameter values of the MAPK cascade model. Concentrations and the Michaelis constants (K, -K,,) are given in nM. The
catalytic rate constants (ks, kg, k7, kg) and the maximal enzyme rates (V. Vo, Vs, Vi, Vg, Vi) are expressed in s Uand nmes 1, respectively.

Ras/MKKKK

Reaction number Rate equation Parameter values

1 Vi IMKKE}/((1 + ([MAPK-PPI/K p"){K; + [MEKK])) Vi=25n=1K=9%K=I10
2 Vo [IMKKK-PJ{(K> + [MKKK-P]) Va=025K:=§&

3 ke [MKKK-P|-[MEK]/(K; + [MKK]) ky = 0025, K, = 15;
4 ko [MKKK-P|-[MKK-PIAK, + [MKK-F]) ka = 0025, K, = 15;
5 Vs [MKK-PPJ(Ks + [MKK-PP]) Vs=075; Ks = 15;
& Ve IMKK-PI/(Ks + [MKK-F]) Ve=075; K5 = 15;
7 kr[MKK-PP] {MAPK]/(K; + [MAPK]) ky = 0025, K, = 15,
8 by [ MKK-PP] [MAPK-P|/(Kx + [MAFPK-F]) kg = 0025, Ky = 15;
9 Vo [IMAPK-PP|{(Ks + [MAPK-FPP]) Ve=05 K = 15

,_.
b=
=

Vig [IMAPK-P)/(K\p + [MAPE-P])
Total concentrations: [MEKK],,.q = 100; [MKK],, . = 300; [MAPK],,., = 300

Vip=0.5; Kyg = 15;
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Motivation and requirements
M ;s‘

= Number and complexity of quantitative models in biology are
increasing rapidly. Modelers increasingly reuse and combine
existing models. It often becomes impractical to reimplement
models from literature.

m For easy and efficient use of the already published models:
Models must be accessible, as well as their detailed description.
Modelers must be able to rely on the accuracy of the models.
Models should be available in common formats eq.:
SBML (http://www.sbml.org)
CellML (http://www.cellml.org)
Resource should be searchable for different criteria.

Resource should neither focussed on a particular biological
substrate, process or species, nor specialised on a given
modelling approach
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- é What is BioModels Database?
dels

m  Store and serve quantitative models of biomedical interest
m  Only models described in the peer-reviewed scientific literature.

m Models are curated: computer software check the syntax,
while human curators check the semantics.

m Models are simulated to ensure they provide the expected results

m Model components are annotated, to improve identification and
retrieval.

m Models are accepted in several formats, and served in several
others.
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Production of the resource

17 ISMB, 30 June 2009 EMBL-£8)



Production pipeline
M 8
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Submission of new models
M $

Submission

Curation Annotation distribution

e / Non-curated Non-curated
Models Models

MIRIAM Curated Curated
Curation Models Models
[ —
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Where do models come from?
M 8

= Submitted by curators

imported from other repositories (DOQCS, CellML)
imported from journals webpages
reimplemented from literature

® From authors before grant application or publication

m Some journals advocate submission to BioModels DB:
Molecular Systems Biology
PLoS journals

BioMedCentral journals
m  Various people curated models out of interest.
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Databases | Tools | EBIGroups | Training | Industry | ApoutUs | Help Site Index B =

BioModels Home Browse models Submit Sign in Support About BioModels

BioModels Database - A Database of Annotated Published Models

P
BioModels Database is a data resource that allows biologists to store, search and retrieve published mathematical models of biological interests. s
Models present in BicModels Database are annotated and linked to relevant data resources, such as publications, databases of compounds and
pathways, controlled vocabularies, etc.
I Search Go to the model | Advanced search E) Model of the month
May, 2009
Browse models B _ _ Sucrose accumulation is accompanied 11
Deposition of models into BioModels by continuous synthesis and /
= Curated models (216) Database gives convenience to users degradation processes in the S
to exchange and reuse models. developing sugar cane, Saccharum /' \
= Browse models using GO BioModels Database currgntly .;;uff,l'c,l'na,l.'um. S.ug:.ar cane in.ternude y
accepts models encoded in two maturation coincides with increased
formats: SBML and CellML. sucrose storage, but is not dependent !

= Non-curated models (196) purely on time. In addition, cane

varieties accumulate sucrose to quite divergent

Simulate in JWS Online extents.

Read more. ..

Submit a model :

E] News

. L . 16th June 2002 Fourteenth release
Mirror at Califernia Institute of Technology http:/biomodels cattech edu Download All Models Under SBML Format

BioModels AT SourceForge htip:/isourceforge netiprojectsbiomodels/

25th March 2002 Thirteenth release
Web Services hitp:/iwww .ebi.ac ukbiomodelsiwebservices html Download All Models Under SBML Format

28th-230th March 2000 BioModels meeting 2009
The Fourth BioMaodels Meeting will be held from
March 28 to 30, 2003, at the Bl in Cambridge
(United Kingdom).

Termm=of Uss | EBI Funding | Contact EBI | @ Eumpean Bioinformatics Instiute 2008. EB| s an Outstation of the Eumpean Mokecular Biokogy Labom@tory.
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~ e xm 70 tools supporting SBML

RIS 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 SBEML, The columns' meanings are explained below, For a list of longer descriptions
grouped into themes, please see our SBML Software Summary page.

Capabilities Framewaorks API Dep. Platforms | SBEML|&vailabil.,

i
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acslXtreme . w . £ ¢

ALC L] LI ] L] L] L, W, M, B e s |[F|F

Asmparts . .| LW a | a|=s|F|F

Antimony * . C, C++ LW,M |s «|s|F F

AutoSBEW . . SBW SBW L, W, M = s |s |F F

AVIS . various L . « |[FI|F
BALSA . Sigtran

BASIS L * * - WS B « = s F F

BetaWp & % » s ® L,W,M - FIE

BiNoM g 5 5 * LW,M |= |s|s F|F

BiNoM Cytoscape Plugin |« ® ® * Cytoscape | L,W,M |« |« |F|F

BIOCHAM . . | L,W,M s« |e|FI|F
BioCharon . s s s | CHARON

Biological Networks . . . L,W,M - Fl$

BioCyc . . 3

BioGrid

The columns of this table should be read in the following way:

Fat
W

« Capabilities summarizes the facilities that a package provides by itself (i.e., without invoking ancther package) for
working with SBML: "Creation” = creating/editing models,

models, '
providing a database of models, and "Utility"
other formats).

[ o T

"Simulation” = performing time-series simulation of
‘Bnalysis” = analyzing models (2.g., sensitivity analysis, flux-balance analysis, etc.), "Database” =
= providing other utility functions (e.g., translating SBML to/from

. I () N | [ Uy | S | s e ) L T e S




m  Reporting guidelines for curation
of quantitative models

Specifically about encoding
& annotation

Limited for the moment to
models that can be
numerically evaluated

=  Not specific to SBML; applicable to
any structured model format
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MIRIAM guidelines

computatio
—OMP38

Mest of the published quantitative models in biology are
lost for the community because they are sithar not mada
available or they are insufficiently characterized to allow
tham to be reused. The lack of a standard description format,
lack of stringent reviewing and authors’ carelessnass are

the main causeas for incomplete medal descriptions. With
today's increased interest in detailed biochemical models,

it is necessary to define a minimum quality standard for

the encoding of those models. We propose a set of rules for
curating quantitative medels of biological systems. These
rules define procedures for enceding and annotating madels
represented in machine-readable form. We believe their
application will enable usars to () have confidence that
curated medels are an accurate reflection of their asseciated
reference descriptions, (i) s2arch collections of curated
models with precision, (i) quickly identify the biclogical
phenomena that a given curated modal or madel constituant
@ represents and () facilitate madel revse and compasition

élmo large subcellular modals.,

2005 Nature Publishing Group hitp-#fawee nature.c ominaturebloechnology

LEwopaan Bicinformatics Institule, Hincdon, CE10 LED, UK.

ZPhysiomics PLC, Magdalan Carkra, Cxlord Scianca Fark, Dwcdord,

Q%4 4GA K. Jcontrol and Cynamical Syslams, Caliornia Inskduba of
Tachnology,Pasadena, Caliornia $112%, LSA *Mational Cantra for Biokgical
Sciancas, TIFR, UAS-GHVE Campus, Bangalers 550065, India. Sinstiuta
for Computational Eiomedicing, Welll Medical Collaga of Cormall Universiy,
Maw York, Haw York 10021, UsA. “canker for Genomic Soancas, Univarsidad
Macional Autznoma de México, Av. Universidad s, Cuamavaca, Morclos,
52100, Maxico. "Biosnginasring | etiuty and Departmant o1 Engnasring
‘Eclanca, Tha Universiy of Aucdand, Frivata Bag 32019, AucHand, Haw
Zaaand. "Wax-Planck | nstiiuba for Molkcuar Genatics, Bsrin Cantar for
‘Ganoma bassd Einformatics (ECE], Ihnestr. 72, 14155 Earlin, Garmany.
Mirginia Bioimormatics Instiube, ¥Wirgink Tach, Washington 31., Blacksburg,
Wirginia 2406 1-0477, USA. Keck Graduaba Instiiuta, 532 Walson Drive,
Clarement, Gallfornia 1711, USA. IList Propulsion Laboratory, Galifomia
Instituks of Tachnolegy, Pasadena, Galitornia 1109, USA. 12Triple-J Group
“or Wolezular Gell Physiciogy, Dspartment of Biozhamistry, Stallanbaseh
Univarsty, Privaia Bag X1, Watialand 7E02, South Africa. T*Dapartmant of
Sciantinc Compubing & Mathematical Modaling, GRASMANKIInG Rasaarch
& Davalopment Limibad, Medicines Ressarch Canira, Gummals Wood

Foad, Sbavanags, Harts, 561 2MY, UK. “Purdu Univarsty, Capartmant of
Bigkgical Sdances, Lilly Hall of Lifa Sciences, 215 W Sale Stract, Wast
Lafayetlg, Indiana 475072054, W34, *Thase authars hava condributed
agually bo tha work. Comsspondanca should ba addressad 1o NLLLNH.

-l lana vsshi a0 ukl.

Pubdishad onling & Decamber 2304; dad: 10.103EmbA112E

MATURE BIOTECHMOLDGY VWOLUME 22 MNUMEER 12 DECEMBER 2005

PERSPECTIVE

Minimum information requested in the annotation of
biochemical models (MIRIAM)

Micolas Le Movére"!'”, Andrew Finney™", Michael Hucka®,
Julic Collado-Vides®, Edmund ] Crampin, Matt Halstead?,
Herbert Saura, Bruce Shapire!!, Jacky L Snocp! 2, Hugh [ Spence! * & Barry L Wanner!4

Upinder 5 Bhalla®, Fabien Campagne®,
Edda Elipp®, Pedro Mendes®, Foul Mielsen?,

Diuring the genomic erawe have witnessed a vast increase in availakil-
ityof large amounts of quantitative data, This is motivatinga shift in
the fozus of malecular and cellular ressarch from qualitative descrip-
tiems of bicchemical interactions towards the quantification of such
inberactions and their dynamics. One of the tenets of systems biology
isthe use of quantitative models (see Box 1 for definitions) asa mech-
anism Bor capturing preciss hypothesss and making predictions!?.
Many specialized models exist that attempt to explain aspects of the
cellular machinery. However, as has happened with other types of bio-
legical informaticmn, mach as ssquences, macromalecular structures or

Box 1 Glossary

Some termis are used In a very specific way throughout the article.
‘W= provide hare a praciss defintion of each one.

Quantitative blochemical model. A formal model of abiclogical
systern, basad on the mathematical description of Its melecular
and cel lular components, and the interactions betwesn thoss
componeants.

Encoded model. & mathematical madel written in a formal
machingTeadale langUags, SUCh that It can ba systematically
parsad and emplayed by simulation and analysis software without
further iuman branslation.

MIRIAM-compllant model. & mode| that passes all the t=skz and
fulmiE all the conditions (Eted In MIRIAM.

Reference description. A uniqus document that describes, ar
reterences the description of the model, the stnicturs of the
model, the numerical values necesary to Instantists 3 simulatian
from the medel, or to parform a mathernatical analysis of the
model, and the results one expects from sUch 8 simulation ar
analysis.

Curatlon process, The process by which the compliance of an
ercoded model with MIRIAM 15 achisved andsor verifisd. The
Curation process may SncOMpEss same of &1l of the fallowing
tazks: encoding of the modal, venncation of the raference
COMEspondenca and annatation of the model.

Reference cormespondence. The fact that the structuore of a
model and the results of a simulation ar an analysls match the
Irformation presant In the referencs desciption,

1500
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MIRIAM compliance
M §

Models must :

m be encoded in a public machine-readable format (community
standard in the case of BioModels Database).

m be clearly linked to a single reference description (peer-reviewed in
the case of BioModels Database)

m reflect the structure of the biological processes described in the
reference paper (list of reactions etc.)

m  be instantiable in a simulation (possess initial conditions etc.)
®m be able to reproduce the results given in the reference paper
m contain creator’s contact details

®  annotation to unambiguously identify each model constituent
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BioModels Database - SeaMonkey

BioModels Home Browse models Submit Sign in Support About BioModels

Submit - Step 1

You can submit here models to be included in the BioModels Database. The following formats are currently accepted:

SBML Level 2 Version 4
SBML Level 2 Version 3
SBML Level 2 Version 2
SBML Level 2 Version 1
SBML Level 1 Version 2
SBML Level 1 Version 1
CellL 1.1

CellML 1.0

If you wish to submit a model under a different format, please cortact us.

The submitted models will not be incorporated into the BioModels Database straightaway, since they have to undergo a curation phase before. During this curation phase, the
models will be first converted to the SBML Level 2 Version 4 format in case they were submitted under a different format, and then tested to verify that they both are consistert
and reproduce the results published in the respective reference publication. To actually facilitate this curation phase, prior to submitting a model, please do the following:

a Enter all the relevant information you believe is necessary for the curation (Relation between the model and publication, modifications or clarifications of the model,
etc.) either directly into the model file if possible {for example using the notes elements if your model is under one of the SBML farmats), or into the Curation comment
text field provided by the form in step 3.

® |f you created the model, or collaborated to its creation, and you are not an authar of the reference publication, add to the model element a dc:creator annotation
containing your data (first and last name, organisation, email), so that your contribution can be acknowledged. Click here to view an example of a dc.creator annotation
which you can re-use (skip blue part if already present).

e Choose a meaningful value for the attribute name of the model element. Examples of good model names are AuthorNameYear Topic Method,

Levchenko2000 MAPK _noScaffold or Edelstein1996 EPSP AChEvent.

o Check the validity of the model {for example by using this online validstor If your model is under one of the SBML formats). All the models undergo a primary XML validity

check upon submission anyway, and, as mentioned before, a more thorough testing during the curation phase, but an already valid model is of great help neverthelessl

Thanks a lot for your contribution to the BioModels Database!

Please enter the D of the reference publication associated with the model, and then click Continue, if unpublished the 1D is optional.

Publication ID: |18312?U| {* PubMed (Search Medine) ¢ DOI (Resolve aDOl) (" URL (" Unpublizhed

Continue | Reset |

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. | Terms of Use : Contact Us




BioModels Database - SeaMonkey

BioModels Home Browse models Submit Sign in Support About BioModels

Submit - Step 2

Below is the summary for the publication with PubMed D

1831270
If the publication summary is not what you expected, click Back to enter a different PubMed ID.
Otherwise click Continue to go on submitting the model to the curation phase.

Click Cancelto return to the models submission page.

Proc Natl Acad Sci U S A 1991 Aug;BB(16):7328-32.

Modeling the cell division cycle: cdc2 and cyclin interactions.
Ty=on JJ.
Department of Biology, Virginia Poltechnic Institute and State University, Blacksburg 24061

The proteins cdc2 and cyclin form a heterodimer (maturation promoting factor) that controls the major events of the cell cycle. A mathematical model for the interactions of
cdc2 and cyclin is constructed. Simulation and analysis of the model show that the control system can operate in three modes: as a steady state with high maturation
promating factor activity, as a spontaneous oscillator, or as an excitable switch. We associate the steady state with metaphase arrest in unfertilized eqgs, the spontaneous
oscillations with rapid division cycles in early embryos, and the excitable switch with growth-controlled division cycles typical of nonembryonic cells.

Back Continue Cancel

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. | Terms of Use @ Contact Us

Done ﬁi"' Eg ﬁ



BioModels Database - SeaMonkey

BioModels Home Browse models Submit Sign in Support About BioModels

Submit - Step 1

You can submit here models to be included in the BioModels Database. The following formats are currently accepted:

SBML Level 2 Version 4
SBML Level 2 Version 3
SBML Level 2 Version 2
SBML Level 2 Version 1
SBML Level 1 Version 2
SBML Level 1 Version 1
CellML 1.1

CellML 1.0

If you wish to submit a model under a different format, please contact us.

The submitted models will not be incorporated into the BioModels Database straightaway, since they have to undergo a curation phase before. During this curation phase, the
models will be first converted to the SBML Level 2 Version 4 format in case they were submitted under a different format, and then tested to verify that they baoth are consistert
and reproduce the results published in the respective reference publication. To actually facilitate this curation phase, prior to submitting a model, please do the following:

e Enter all the relevant information you believe is necessary for the curation (Relation between the model and publication, modifications or clarfications of the model,
etc.) either directly into the model file if possible (for example using the notes elements if your model is under ane of the SBML farmats), or into the Curation comment
text field provided by the form in step 3.

e [f you created the model, or collaborated to its creation, and you are not an author of the reference publication, add to the model element a dc:creator annotation
containing your data (first and last name, organisation, email), so that your contribution can be acknowledged. Click here to view an example of a dc:creator annotation
which you can re-use (skip blue part if already present).

® Choose a meaningful value for the attribute name of the model element. Examples of good model names are AuthorNameYear_ Topic_Method,

Levchenko2000 MAPK_noScaffold or Edelstein1996 EPSFP_AChEwvent.

® Check the validity of the model (for example by using this online validator If your model is under one of the SBML faormats). All the models undergo a primary XML validity

check upon submission anyway, and, as mentioned before, a more thorough testing during the curation phase, but an already valid model is of great help nevertheless!

Thanks a lot for your contribution to the BioModels Database!

Please enter the ID of the reference publication associated with the model, and then click Continue, if unpublished the 1D is optional.

UDiIcation i * u L= earc edlineg es0Ive a8 npuDisne
Publication ID: 1831270 &+ PubMed (Szarch Meding) { DOl (Resal DOl ¢ URL ¢ Unpublished

Continue I Reset |

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. ¢ Terms of Use | Cortact Us
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BioModels Database - SeaMonkey

P |r |» |

If you wish to submit a model under a different format, please contact us.

The submitted models will not be incorporated into the BioModels Database straightaway, since they have to undergo a curation phase before. During this curation phase,
the models will be first converted to the SBML Level 2 Version 4 format in case they were submitted under a different format, and then tested to verify that they both are
consistent and reproduce the results published in the respective reference publication. To actually facilitate this curation phase, prior to submitting a model, please do the
following:

& Enter all the relevant infarmation you believe is necessary for the curation (reference publication, modifications or clarifications of the model, etc.) either directly into
the model file if allowed (for example using the notes elements if your model is under one of the SBML formats), or into the Curation comment text field provided by
the form below.

® |f you created the model, or collaborated to its creation, and you are not an authar of the reference publication, add to the model element a dc:creator annotation
containing your data (first and last name, organisation, email), so that your contribution can be acknowledged. Click here to view an example of a dc.creator
annotation which you can re-use (skip blue part if already present).

e Choose a meaningful value for the attribute name of the mode/ element. Examples of good model names are NameAuthorYear Topic Method,
Levchenko2000_MAPK_noScaffold or Edelstein1998 EPSP_AChEvent.

e Check the validity of the model {for example by using this online validator if your model is under one of the SBML formats). All the models undergo a primary XML
validity check upon submission anyway, and, as mentioned before, a maore thorough testing during the curation phase, but an already valid model is of great help
nevertheless!

o |fthe model was not created directly in SBML, or if it requires a specific software to be simulated adequately, please enter in the Onginal Model form a URL pointing
to the model in the original repository. Refrain from entering a generic URL to the repository itself.

Please enter your personal details and any comment useful for the curation step (underlined fields are required), and then click Submit.

First name: I

Last name:

|
Organisation: I
|

Email:

Comment:

Original model: I

Model file: I Browse... |

Submit | Reset I

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. © Terms of Use : Contact Us




Submit - Step 4

Dear Vijayalkshmi, your recquest to submit the rodel contained within the file:

celicycle.xml
and with name:
Tyson1991_CeliCycle_Gvariable

hasz been successfully completed.

The model has been assigned the unicue

MODELB232600904

= Submit Another Model

model accession-ID-is-unique-and perennial
and can be used as a reference in publications
and for searching and retrieving the model

E  Subject: BioModels Database - Notification of New Model Submission
From: hiomodels-database-mailer@ebiac.uk
Date: 05:30

To: wiidehiacuk

PLEASE DO NOT REPLY T0O THIS EMAIL

Dear submitter,
Thank you for submitting the model Tysonl991 CellGycle Gwarizble, published in

Proc Natl Acad Sci U 5 A 1591 Aug;88(16) :7328-32.
Modeling the cell division cycle: cdcl and cyclin interactions.
Tyson JIT.

The model is now in the process pipeline with the unique accession MODELBZ32600906. This identifier is unique and can be wvsed, for instance in
scientific publications or grant applications. Our team of curators will now werify the syntax and the semantic of the model. Youw will be notified
when this is done and the model enters the annotation phase.

We welcome any updates, comments, or other notices sbout this or any other models. Please feel free to contact us at:

The BioModels Database team
Computational MNeurohiology
EMEL-EEI

Wellcome-Trust Genome Campus
Hinxton Cambridge

CELD 15D

United-Eingdom

E-mail: biomodels-cura AT ebi.ac.uk

Tel: +44 (011223 494521
Fax: +44 (031223 494468

Thank you,
The BioModels Database Team

BioModels Database is dewveloped in collaboration by the teams of Nicolas Le Nowére (EMBL-EBI, United-Eingdom), Michael Hucka (SBML Team, Caltech.
USa), Herbert Sauro (Eeck Graduwate Institute, USA) and Jacky Snoep (JWS Online, Stellenbosch University, Z2ZA), as part of the BioModels net
initiative. EBioModels Database dewelopment is funded by the Evropesn Molecular Biology Laboratory and the National Institute of General Medical
Sciences.

Please quote the reference publication associated with the model, when quoting a model present in the BioModels Database.

17™ ISMB, 30 June 2009 EMBL-EBI
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Curation Annotation distribution

Non-curated Non-curated
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Models Models
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BioModels Database - SeaMonkey o}
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Comment: Reproduction of Fig3A from the original publication (Tyson |] 1991},
Integrated and plot using Copasi v.4.4.
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Curated and Non-curated Models
M $

m  Curated models - MIRIAM compliance successfully checked

m Non-Curated models - valid SBML, not curated or annotated

Not MIRIAM compliant:

cannot reproduce results published in the paper.

differ in model structure

non-kinetic models (eg. FBA, stoichiometric maps)
MIRIAM compliant:

models contain kinetics that we cannot curate at present.

models are yet to be curated
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Annotation
M 8

Submission

Curation Annotation distribution

/ Non-curated Non-curated
Models Models

Consistency
Check

Curated Curated
Models Models
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MIRIAM annotations
M s

Each model element is linked to the external data resource. This:
®  enhances model quality

m s essential for search criteria.

External information are represented as a triplet which consists of:
m resource (eg. Enzyme Nomenclature)

m jdentifier (eqg. 3.1.3.16 = phosphoprotein phosphatase)

m qualifier (eq. is Version of)

Resource and identifier together, are in the form of URI (Uniform
Resource Identifier):

urn:miriam:ec-code:3.1.3.16

these are resolved to a URL using MIRIAM Resources

(http://www.ebi.ac.uk/miriam/)
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BIOMDO0O00000005 - Tyson1991_CellCycle_&var

SBEML formats | Cther formats | |Actions | Submit Model Comment/Bug

[ Model | Owerview " Math || Physical entities ” Parameters " Curation |

Proc Matl Acad Scil 5 A 1991 Aug;88(16).7328-32.

Publication ID: 1531270 I'-;_.n'l:::rl‘:r:ﬂthe cell division cycle: cde2 and cyclin interactions.

Department of Biology, Virginia Polytechnic Institute and State University, Blacksburg 24081, [more

Original Model: 5/0MO0000000003.xml.origin bgmodelis Taxonomy FungiMetazoa group

Submitter: Micolas Le Movére KEGG Pathway sce04111

Gene Omtology mitotic cell cycle

set #1 bgbiolisVersionOf

Submission Date: 2005-09-13T12:31:08+00:00 babiothasVersion [Rese REACT 152

Last Modification Date: 2009-02-25T14:58:48+00:00

Creation Date: 2005-02-08T18:28:27+00:00

Encoders: Bruce Shapiro
“ijayalakshmi Chelliah

Cell Cycle Model; Tyson (1991, B variables)
Description

A model of the cell cycle based on the interactions between cdc2 and cyclin. The model has six dynamic variables: C2 (cdc2); CP (cdc2-P complex); pM
(P-cyclin-cdc2-P complex); M (active MPF, P-cyclin-cdc2 complex); ¥ (cyclin), and YP (cyclin-F). Total cyclin concentration (YT) is the sum [YT]=[Y]HYP]+HpM]+M]
Reaction

Variable ODE




Home

rowse models Submit Sign in

BIOMDO0O00000005 - Tyson1991_CellCycle_&var

SBEML formats

|

Pheromone

(mating signal)

low
i Becond messenger
Hutiens — signaling patway

Model

Other formats | |Actions

Support About BioModel

| Submit

Taxonomy identifier 33154

Scientific name Fungi/Metazoa group

Common name -

Opisthokonta
® Eukarvota Other NCBI synonyms oplstholconts

Rank no rank

Number of UniProtKB/Swiss-Prot entries| 114913

Owerview " Math || Physical entit:

Number of UniProtKB/TrEMBL entries | 1459130

Publication ID: 1531270

Proc Matl Acad Scil S A 1991 Aug88(16).7328-32.
Modeling the cell division cycle: cde2 and cyclin interaction

Tyson JJ.

Department of Biology, Virginia Polytechnic Institutes Ilﬁi

Original Model: 5/0MO0000000003.xml.origin bgmodelis

Submitter: Micolas Le Movere

ety | Fus3d

= O tallP
\\]nw

.
~
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Ored
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Taxonomy FungiMetazoa gro

Taxonomy navigation

Up taxonomy tree Down taxonomy tree

Eukaryota ® Choanoflagellida
® Fungi
® Fungi/Metazoa incertae sedis

set #1 bgbiolisVersion

Submission Date: 2005-09-13T12:31:08+00300 babiothasVersion Reactome REAC

Last Modification Date: 2009-02-25T14:58: 45+00:00

CELL CYCLE - yeast

MAPE signaling

DHA damage checkpoint

+7

Hsll

DH&Q————F DA bioaynthesis
ARE

ﬁ-lmceﬂﬁ 11
Gene Omtology mitotic cell cycle

Unattached kinstochores Cohesin

|
|
Mpzl
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Buba | Bubl [Caece |
"
[Espt |

Spindle checkpolnt

Cell Cycle, Mitotic
REACT_152.2
O'Connell, M, Walworth, N, Bosco, G, 2005-01-01
Manfredi, J

eplication of the genome and the subsequent segregation of chromosomes into daughter cells ars controlled by
replication is carried out during a discrete temporal period known as the S (synthesis)-phase, and chromosome |
ar architecture at mitosis. Two gap-phases separate these major cell cycle events: G1 between mitosis and S
opment of the human body, cells can exit the cell cycle for a period and enter a quiescent state known as GO,
, but undergo morphological development to carry out the wide variety of specialized functions of individual tissue
ily of protein serinedhrecnine kinases known as the cyclin-dependent kinases (CDKs) controls progression throy
atalytic subunit is dependent on binding to a cyclin partner. The human genome encodes several cyclins and se
in which they were identified. The oscillation of cyclin abundance is one important mechanism by which these en|
relevant time and place. Additional regulatory proteins and post-translational modifications ensure that CDK ¢

window of activity.
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BTG |yl Mitosis | v 0
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Distribution
M s

Submission

Curation Annotation distribution

S / Non-curated Non-curated
Models Models

Consistency
Check

MIRIAM
Curation

Curated Curated
Models Models
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Steady-increase of BioModels Database
M 8

40000
35000
== models

30000 == reactions
25000 500
20000 400
15000 300
10000 200

5000 100

0 0
Apr2005 Jun2009

17™ ISMB, 30 June 2009 EMBL-EBI



Retrieving Models
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EMBIL-EBI ::' SEE?i-Igg All Databases j Enter Text Here Go Fes o fit:tlﬁlf:k

Databases | Tools | EBIGroups | Training | Industry | ApoutUs | Help Site Index B =

BioModels Home Browse models Submit Sign in Support About BioModels

BioModels Database - A Database of Annotated Published Models

P
BioModels Database is a data resource that allows biologists to store, search and retrieve published mathematical models of biological interests. s
Models present in BicModels Database are annotated and linked to relevant data resources, such as publications, databases of compounds and
pathways, controlled vocabularies, etc.
I Search Go to the model | Advanced search B Model of the month
May, 2009
_ Sucrose accumulation is accompanied 1
Browse the models in the curated by continuous synthesis and /
= Curated models (216) branch. These models have been degradation processes in the S
thoroughly curated, and model developing sugar cane, Saccharum /' \
= rowse models using GO elements have been annotated ':.I'i.l'lth officinarum. Sugar cane internode y
terms from controlled vocabularies as maturation coincides with increased
well as links to relevant data sucrose storage, but is not dependent !
= Non-curated models (196) resources. purely on time. In addition, cane
varieties accumulate sucrose to quite divergent
Simulate in JWS Online eutents.
Read more...
Submit a model
E] News

. L . 16th June 2002 Fourteenth release
Mirror at Califernia Institute of Technology http:/biomodels cattech edu Download All Models Under SBML Format

BioModels AT SourceForge htip:/isourceforge netiprojectsbiomodels/

25th March 2002 Thirteenth release
Web Services hitp:/iwww .ebi.ac ukbiomodelsiwebservices html Download All Models Under SBML Format

28th-230th March 2000 BioModels meeting 2009
The Fourth BioMaodels Meeting will be held from
March 28 to 30, 2003, at the Bl in Cambridge
(United Kingdom).

Termm=of Uss | EBI Funding | Contact EBI | @ Eumpean Bioinformatics Instiute 2008. EB| s an Outstation of the Eumpean Mokecular Biokogy Labom@tory.




Browse - Curated models

El The following fields are used to describe a model:

e BioModels 1D _, A unigue string of characters associated with the model, which will never be re-used even if the model is deleted from the BioModels Database.

e Mame _, The name of the model, as written in the model itself by its creator(s).

e Publication 1D _, The unique identifier of the reference publication describing the model, specified either as a PubMed identifier {linked to the EBI Medline database),
or as a DOl (linked to the original publication through a DOl resolver), or as an URL. Being all published, all models must have one publication identifier, and the
same identifier can be shared amongst several models if they have been described in the same publication.

o Last Modified _, The date when the model was last modified.

To view a model, simply click on the correspondant BiocModels ID provided within the leftmost column of the row corresponding to the model.

12345 10] 60| 100 | Al

BIOMDO0000001 69 Agudal989_CellCycle 10619452 2008-08-20T19:05:46+00:00
BIOMD0000000214 Akman2008_Circadian_Clock_Model2 18277380 2009-06-19T16:39:50+00:00
BIOMDO000000211 Albert2005_Glycolysis 159325817 2009-04-08T16:54:47+00:00
BIOMDO0000000:34 Ataullahkhanovi 996_Adenylate 3733433 2008-08-21T11:57:42+00:00
BIOMD0000000071 Bakker2001_Glycolysis 11415442 2008-10-30T18:11:41+00:00
BIOMD00000001 97 Bartholome2007_MDCKI 17548463 2008-12-02T14:36:00+00:00
BIOMDO0000001 28 Bertram2006_Endothelin 16434725 2007-10-17T14:16:27+00:00
BIOMD0000000062 bhartiya2003 tryptophan operan 12787031 2008-08-21T12:00:28+00:00
BIOMD0000000058 Bindschadler2001 _coupled_Ca_oscillators 12779457 2008-08-21T11:59:06+00:00
BIOMDO0D00001 75 Birtwistle2007_ErbB_Signalling 18004277 2009-04-21T20:13:48+00:00
BIOMDO000000077 Blum2000_LHsecretion_1 10662710 2009-04-21T18:53:22+00:00
BIOMD0000000043 Borghans1997 _CaOscillation_model 17029867 2009-04-21T12:52:44+00:00
BIOMD0000000044 Borghans1997_CaOscillation_model2 17029867 2008-08-21T11:53:55+00:00
BIOMDO000000045 Borghans1997_CaOscillation_model3 17029867 2008-08-21T11:54:12+00:00




EMBIL-EBI ::' SEE?i-Igg All Databases j Enter Text Here Go Fes o fit:tlﬁlf:k

Databases | Tools | EBIGroups | Training | Industry | ApoutUs | Help Site Index B =

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 biological interests. s
Models present in BicModels Database are annotated and linked to relevant data resources, such as publications, databases of compounds and
pathways, controlled vocabularies, etc.

I Search Go to the model | Advanced search B Model of the month
May, 2009
Browse models _ Sucrose accumulation is accompanied 11
Browse the models in the curated by continuous synthesis and /
= Curated models (216) branch using the Gene Untology tree. degradation processes in the Sl
The number that appearsﬁhetween developing sugar cane, Saccharum /' \
= Browse models using GO | brackets next to each GO branch officinarum. Sugar cane internode y
represents how many models are maturation coincides with increased
related to that GO term. sucrose storage, but is not dependent !
= Non-curated models (19) purely on time. In addition, cane
varieties accumulate sucrose to quite divergent
Simulate in JWS Online eutents.
Read more...
Submit a model
E] News

. L . 16th June 2002 Fourteenth release
Mirror at Califernia Institute of Technology http:/biomodels cattech edu Download All Models Under SBML Format

BioModels AT SourceForge htip:/isourceforge netiprojectsbiomodels/

25th March 2002 Thirteenth release
Web Services hitp:/iwww .ebi.ac ukbiomodelsiwebservices html Download All Models Under SBML Format

28th-230th March 2000 BioModels meeting 2009
The Fourth BioMaodels Meeting will be held from
March 28 to 30, 2003, at the Bl in Cambridge
(United Kingdom).

Termm=of Uss | EBI Funding | Contact EBI | @ Eumpean Bioinformatics Instiute 2008. EB| s an Outstation of the Eumpean Mokecular Biokogy Labom@tory.




BioModels Home Browse models Submit Sign in

Browse - Curated models

This is a tree view of the models in BioModels Database based on Gene Ontology. To browse the models, please click @ to expand the branch, or click = to collapse the
branch. By doukle clicking the Gene Ontology term, the detail of the term will be displayed in a new window. By double clicking the BicModels Model 1D, this page will be

forwarded to the detail of selected model.

Support

About BioModels

#-] GO:0008150 - biclogical_process (209)
: - cellular_component (157)
B | GD 0003674 - molecular_function (146)

BioModels ID: Unspecified
Mame: N/AA
Fublication [D: N/A
Last Modified: N/A

The relationships between terms are represented by different icons.

e BicModels qualifiers: e Gene Ontology relationships:
[1] bghiol:is []isa
bgbial:isWersionOf D part of
bgbiol-hasPart [ ] develops from

D other

Developed by BioModels Team of Computational Meurohiology Group in European Bioinformatics Institute.

Terms of Use




BioModels Home Browse models Submit Sign in Support About BioModels

Browse - Curated models

This is a tree view of the models in BioModels Database based on Gene Ontology. To browse the models, please click @ to expand the branch, or click = to collapse the

branch. By double clicking the Gene Ontology term, the detail of the term will be displayed in a new window. By douhble clicking the BioModels Model 1D, this page will
be forwarded to the detail of selected model.

= GO:0008150 - biclogical_process (209) BioModels ID: Unspecified
=[] GO:0009987 - cellular process (195) MName: N/A
#-[] GO:0051641 - cellular localization (39) Publication ID: A/A
#-[] GO:0050794 - regulation of cellular process (131) Last Modified: AVA

=[] GO: 0007049 - cell cycle (22)
l ] GD 0051726 - regulation of cell cycle (18)
8 - mitotic cell cycle (20)
- D GG.DDSIBEQ - interphase of mitotic cell cycle (4)
=[] GO:0000087 - M phase of mitotic cell cycle (2)
=[] GO:0007346 - regulation of mitotic cell cycle (10)
=[] GO:0051439 - regulation of ubiquitin-protein ligase activity during mii
=[] GO:0045931 - positive regulation of mitotic cell cycle (1)
l D GO:0007052 - mitotic spindle organization (1)
~[v] BIOMDOOOO000003 - Goldbeter1991_MinMitOscil
- [¥] BIOMDO0O00000004 - Goldbeter1991_MinMitOscil_Expllnact
- [¥] BIOMDO0O0O0000005 - Tyson1991_CellCyde_6var
- [v] BIOMDO0O0O00000D06 - Tyson1991_CellCyde_2var
- [¥] BIOMDO0O0O0000007 - Novak1997_CellCycle
- [y BIOMDO0O0O000000S - Gardner1998_CellCycde_Goldbeter
- [¥] BIOMDO0O0O0000D056 - Chen2004_CellCycle
~[v] BIOMDOO0O0000069 - Fuss2006_MitoticActivation
- [v] BIOMDOD0O0O0000D107 - Novak1993_M_phase_control
- [¥] BIOMDOO0O00001 10 - Qu2003_CellCydle
- [v] BIOMDOO0O0000111 - Novak2001_FissionYeast_CellCycle
- [¥] BIOMDO0O00000144 - Calzone2007_CellCyde
~[v] BIOMDO0O00000150 - Morris2002_CellCycle_ CDK2Cydlin
- [¥] BIOMDO0O0O0O000D168 - Obeyesekere1999_CellCycle
-] BIOMDO0O0O0000181 - Sriram2007_CellCyde
- [v] BIOMDOO0D000207 - Romond1999 CellCycle v

ol O e o s O s = O ) s O e =
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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 biological interests. s
Models present in BicModels Database are annotated and linked to relevant data resources, such as publications, databases of compounds and
pathways, controlled vocabularies, etc.

I Search Go to the model Igduanced search @ Model of the month

May, 2009

Browse models Sucrose accumulation is accompanied 11
by continuous synthesis and /
= Curated models (216) degradation processes in the S
developing sugar cane, Saccharum ,/' \
* Browse models using GO officinarum. Sugar cane internode y
maturation coincides with increased
= Non-curated models (196) sucrose storage, but is not dependent !

purely on time. In addition, cane
varieties accumulate sucrose to quite divergent

Simulate in JWS Online extents.

Read more. ..

Submit a model
E] News

. L . 16th June 2002 Fourteenth release
Mirror at Califernia Institute of Technology http:/biomodels cattech edu Download All Models Under SBML Format

BioModels AT SourceForge htip:/isourceforge netiprojectsbiomodels/

25th March 2002 Thirteenth release
Web Services hitp:/iwww .ebi.ac ukbiomodelsiwebservices html Download All Models Under SBML Format

28th-230th March 2000 BioModels meeting 2009
The Fourth BioMaodels Meeting will be held from
March 28 to 30, 2003, at the Bl in Cambridge
(United Kingdom).

Termm=of Uss | EBI Funding | Contact EBI | @ Eumpean Bioinformatics Instiute 2008. EB| s an Outstation of the Eumpean Mokecular Biokogy Labom@tory.
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BioModels Home Browse models Submit Sign in Support About BioMod

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 biological interests. s
Models present in BicModels Database are annotated and linked to relevant data resources, such as publications, databases of compounds and
pathways, controlled vocahularies, etc.

EJ Model of the month

I Search Go to the model | Advanced search

May, 2009

Sucrose accumulation is accompanied I

by continuous synthesis and /

= Curated models 216) degradation processes in the .

developing sugar cane, Saccharum /' \
H

= Browse models using GO officinarum. Sugar cane internode

maturation coincides with increased

sucrose storage, but is not dependent !
= Non-curated models (19) purely on time. In addition, cane

varieties accumulate sucrose to quite divergent

Simulate in JWS Online extents.

Read more._.

Browse models

Submit a model
E] News

) . ) 16th June 2002 Fourteenth release
Mirror at California Institute of Technoloqgy hitp:ibiomodels caltech edu Download All Models Under SBML Format

BioModels AT SourceForge htip:lisourceforge netiprojectsbiomodels/

25th March 2002 Thirteenth release
Web Services hitp:/lwww ebi.ac ukbiomodelsiwebservices html Download All Models Under SBML Format

28th-30th March 2000 BioModels meeting 2009
The Fourth BioModels Meeting will be held from
March 28 to 30, 2009, at the EBI in Cambridge
(United Kingdom).
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Search - Models

Text Search

You can search BioModels Database for models using one or more of the following criteria:

e BioModels ID _, Search BioModels Database for exact BioModels identifiers (for example BIOMDO000000001 or BIOMDO000000022).

e Ferson _, Search BioModels Database for model submitter andfor creator(s) names, or model reference publication author(s) names (for example Nicolas Le
Novére, Nicolas, Bruce Shapiro or Shapiro, Edelstein or Novak).

e S5BML Elements _, Search BioModels Database using the content of either "name” or "notes” SBML elements (for example Edelstein or nicotinic). Select the
checkbox behind, if you want to find documents which matches the exact phrase; otherwise, all words will be searched as default.

8 Hesource _, Search BioModels Database for related information found in the models reference publication or third-party resources, by either publicationfresource
identifier or text (for example 9256450 or eyelin for publication, GO:0000278 or cell cycle for Gene Ontology, PO4557 or cell division for UniProt).

e Hesource [0 _, Search BioModels Database for annotations, by third-party resource identifiers (for example IPR002394 for InterPro, hsa04080 for KEGG Pathway,

658910 for Reactome).

A part from the BioModels ID -hased search, for every other criteria the search operates on a contains the entered string basis, case-insensitive. That is, searching Person
for Shapi ar shapi will return the same results as searching for Shapiro or shapiro. In addition, since search strings are treated as words, do not enter regular expressions.

Multiple criteria can be combined with either and or or. If and is selected, only those models satisfying all the criteria will be returned. If instead oris selected, all the
models satisfying at least one of the criteria will be returned.

BioModels ID: |
Person: I
SBML Elements: I ™ match the exact phrase
Resource: I Publication j I

n
Resource: I Publication j I

n
Resource: I Fublication j I

n
Resource ID: IEnz'g.rme Momenclature j I
Resource ID: IEnz'g.rrne Nomenclature j I

n

Resource ID: IEnzyme Momenclature j I

Compose by: & and € or

Search | Reset I




Search - Models

Text Search

You can search BioModels Database for models using one or more of the following criteria:

e BioModels ID _, Search BioModels Database for exact BioModels identifiers (for example BIOMDO000000001 or BIOMDO000000022).

e Ferson _, Search BioModels Database for model submitter andfor creator(s) names, or model reference publication author(s) names (for example Nicolas Le
Novére, Nicolas, Bruce Shapiro or Shapiro, Edelstein or Novak).

e S5BML Elements _, Search BioModels Database using the content of either "name” or "notes” SBML elements (for example Edelstein or nicotinic). Select the
checkbox behind, if you want to find documents which matches the exact phrase; otherwise, all words will be searched as default.

8 Hesource _, Search BioModels Database for related information found in the models reference publication or third-party resources, by either publicationfresource
identifier or text (for example 9256450 or eyelin for publication, GO:0000278 or cell cycle for Gene Ontology, PO4557 or cell division for UniProt).

e Hesource [0 _, Search BioModels Database for annotations, by third-party resource identifiers (for example IPR002394 for InterPro, hsa04080 for KEGG Pathway,

658910 for Reactome).

A part from the BioModels ID -hased search, for every other criteria the search operates on a contains the entered string basis, case-insensitive. That is, searching Person
for Shapi ar shapi will return the same results as searching for Shapiro or shapiro. In addition, since search strings are treated as words, do not enter regular expressions.

Multiple criteria can be combined with either and or or. If and is selected, only those models satisfying all the criteria will be returned. If instead oris selected, all the
models satisfying at least one of the criteria will be returned.

Enzyme Momenclature

) Ensembl
BioModels ID: Ico

Person: IntAct \

InterPro

SBML Elements: <EGG Pathway
KEGG Compound

™ match the exact phrase

Resource: KEGGS Reaction
OMIM
. PIRSF
Resource: o otome For- examplel

Resource: Er]ﬂ'-lf-rr i InTer‘Pr‘O: IPR002394
Resource ID: EEnz'g.rme Momenclature j I - KEGG PGThWGY: h5'004080
Resource ID: Enzyme Momenclature =

[Enzy | ; Reactome: 68910

Resource ID: IEnzyme Momenclature j I

Compose by: & and € or

Search | Reset I




Search - Models

Text Search

You can search BioModels Database for models using one or more of the following criteria:

e BioModels ID _, Search BioModels Database for exact BioModels identifiers (for example BIOMDO000000001 or BIOMDO000000022).

e Ferson _, Search BioModels Database for model submitter andfor creator(s) names, or model reference publication author(s) names (for example Nicolas Le
Novére, Nicolas, Bruce Shapiro or Shapiro, Edelstein or Novak).

e S5BML Elements _, Search BioModels Database using the content of either "name” or "notes” SBML elements (for example Edelstein or nicotinic). Select the
checkbox behind, if you want to find documents which matches the exact phrase; otherwise, all words will be searched as default.

8 Hesource _, Search BioModels Database for related information found in the models reference publication or third-party resources, by either publicationfresource
identifier or text (for example 9256450 or eyelin for publication, GO:0000278 or cell cycle for Gene Ontology, PO4557 or cell division for UniProt).

e Hesource [0 _, Search BioModels Database for annotations, by third-party resource identifiers (for example IPR002394 for InterPro, hsa04080 for KEGG Pathway,

658910 for Reactome).

A part from the BioModels ID -hased search, for every other criteria the search operates on a contains the entered string basis, case-insensitive. That is, searching Person
for Shapi ar shapi will return the same results as searching for Shapiro or shapiro. In addition, since search strings are treated as words, do not enter regular expressions.

Multiple criteria can be combined with either and or or. If and is selected, only those models satisfying all the criteria will be returned. If instead oris selected, all the
models satisfying at least one of the criteria will be returned.

BioModels ID: |
Person: I
SBML Elements: I ™ match the exact phrase
Resource: EP‘uincatinn j I
Resource: CHEBI I
Re . Gene Ontology I

source: Taxonomy — H

UniProt T

Resource ID: |Er|2'srme Momenclature j I For example'

Resource ID: IEnz'g.rrne Momenclature j I " PUb“CGTion: ]831270 or C'yC/I/'I
Gene Ontology: GO:0000278 or cell cycle
Compose by: & and  or UniProt: PO0533 or EGFR

Search | Reset I

Resource ID: IEnzyme Momenclature j I




Taxonomic search
M $

searching for mammalia
- a model valid for all metazoa is valid for all mammals
— a model of homo sapiens is also a model of mammal

, fungi
/
y, v

”
”

Homo sapiens

: 4 ,
fungi/metazoa _ mammalia _
; RN

\ Vs A Rattus norvegicus
Mmetazoa .

N

> arthropoda
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BioModels Database - SeaMonkey

= 88 Curated Models returnad.

BIOMDO000000005
BIOMDO000000006
BIOMDO000000015
BIOMDO000000018
BIOMDO00000001S
BIOMDO000000024
BIOMDO000000041
BIOMDO000000043
BIOMDO000000044
BIOMDO000000045
BIOMDO000000047
BIOMDO000000048
BIOMDO000000049
BIOMDO000000054
BIOMDO000000057
BIOMDO000000059
BIOMDO000000089
BIOMDO000000070
BIOMDO000000073
BIOMDO000000031
BIOMDO000000033

BIOMDO000000093

Tyson1991_CellCycle_Bvar

Tyson1991_CellCycle_2var

)

Curto1998_purineMetabaol

Marrison1 989 FolateCycle

Schoeber2002_EGF_MAPHK
Scheper1999_CircClock

Kongas2001 _creatine

(Eurghanm 99?_Caﬂscillatinn_mndel1\
Borghans1997 _CaOscillation_model2

Borghans1997 _CaOscillation_model3

Oxhamre2005_Ca_oscillation
I Kholodenko1999_EGFRsignaling I

Sasagawa2005_MAPK

Ataullahkhanov996_Adenylate
Sneyd2002_IP3_Receptor
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SBML formats | | Cther formats | |Actions | Submit Model Comment/Bug

l Model | Owerview ” Math " Physical entities || Parameters ” Curation |

Proc Matl Acad Scill S A 1991 Aug;88(16).7328-32.

Publication ID: 1531270 I';'I:::rl:r:ﬂthe cell division cycle: cdc2 and cyclin interactions.

Department of Biology, Virginia Polytechnic Institute and State University, Blacksburg 24061 . [maore

Original Model: 5/0MO0000000005 xml.origin hgmodelis Taxonomy FungiMetazoa group
Submitter: Micolas Le Movére " - KEGG Pathway sce04111
e e set #1 bgbiolisVersionOf G =

Submission Date: 2005-09-13T12:31:08+00:00 bobiothasVersion SR REACT 152

Last Modification Date: 2005-02-25T14:58:48+00:00

Creation Date: 2003-02-08T18:28:27+00:00

Encoders: Bruce Shapiro
Vijayalakshmi Chelliah

Cell Cycle Model; Tyson (1991, B variables)
Description

A model of the cell cycle based on the interactions between cdc2 and cyclin. The model has six dynamic variables: C2 (cdc2); CP (cdc2-P complex); pM
(P-cyclin-cdc2-P complex); M {active MPF, P-cyclin-cdc2 complex); ¥ (cyclin); and YP (cyclin-F). Total cyclin concentration (YT} is the sum [YTI]=[Y]+YP]HpM]+HM]
Reaction

Variahle ODE
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SBML formats | | Cther formats | |Actions | Submit Model Comment/Bug
| Model | Overview | Math " Physical entities || Parameters ” Curation |
[ Create a submodel with selected elements Deselect all

Publication ID: 1531270 Submission Date: 2005-09-13T12:31:08+00:00 Last Modification Dite:|2ﬂﬂ9-ﬂ2-25T1 4:58:48+00:00 Creation Date: 2005-02-08T18:28:27+00:00

|_ Reactions
I_ cyclin_cdc2k dissociation |_ cdc2k phosphorylation I- cdc2k dephosphorylation |_ cyclin cdc2k-p association
I_ deactivation of cdc2 kinase |_ cyclin biosynthesis I_ default degradation of cyclin |_ cdc?2 kinase triggered degration of cyclin

|_ activation of cdc kinase

Rules

Assignment Rule {variakle: total_cycling Assignment Rule {variakle: total_cdc)

[ compartments | Species

[ cen I EmptySet ™ cde2x ™ cdeawp
|_ p-cyclin_cdc2 I_ p-cyclin_cdc2-p I_ cyclin
™ p-cyclin I™ total_cyciin I total_cdc2

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. © Terms of Use | Cortact Us
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SBML formats | | Cther formats | |Actions | Submit Model Comment/Bug
| Model || Owerview | Math | Physical entities || Parameters ” Curation |
- e
= eyelin_cde?k dissociation [p-cycin cde2] — [ede2k] + [p-cyclin];
Math: cell xk6x M (petairlE])
bghiolis'ersionOf Gene Omtology regulation of cyclin-dependent protein kinase activity
Annotations: zet #1
bgbiolhasVersion Reactome REACT 6308
cdc2k phosphonylation [ede2k] — [cde2k-P]; =
cdc?k dephosphorylation [cdc2k-P] — [cdc2k];
[+ eyelin ede?k-p association [cdec2k-P] + [eyelin] — [p-eyelin_ede2-p];
deactivation of cdc? kinase [p-cyclin cde2] — [p-cyelin cde2-p];
cyclin biosynthesis [EmptySet] — [cyclin];
+| default degradation of cyclin [cyclin] — [EmptySet];

cdc? kinase triggered degration of cyclin [p-cyclin] — [EmptySet];

[+ activation of cdc? kinase [p-cyelin_cdc2-p] — [p-cyclin_cde2];  {fotal cdc2)
[*| Assignment Rule total_cyclin =Y + YP + M + pM
[*| Assignment Rule total_cdc2 = C2 + CP + M + pM

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. | Terms of Use | Contact Us
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| Model

|| Owerview

Math

Physical entities

EmptySet

Compartment:

cdc2k

Compartment:

cdc2k-P

Compartment:

p-cyclin_cdc?

Compartment:

p-cyclin_cde2-p

Compartment:

cyclin

Compartment:

p-cyelin
Compartment:

total_cyelin
Compartment:

total cdc2

Compartment:

cell

cell

cell

cell

cell

cell

cell

cell

cell

Spatial dimensions: 3 Compartmernt size: 1.0

Farametars

Curation

set #1 bgbiolis Gene Omtology cell

Initial amount: 0.0

Initial amount; 0.0

Initial amount: 0.75

Initial amount: 0.0

Initial amount: 0.25

Initial amount: 0.0

Initial amount: 0.0
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“alue: 1.0

ke Constant

“alue: 1000000.0

kénotP Constant

“alue: 1000.0

ke Constant

“alue: 200.0

k3 Constant

ksnotP  Constant

Walue: 0.015

k1aa Constant

k2 Constant

“alue: 0.6
Constant
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SEMLLZ V1 l
SBML L2 V2
SBML L2 V3
SBML L2 W4

Ition

Automatically generated using libsbml
(http://sbml.org/Software/libSBML)

Publication ID: 18310

Department of Biology, Virginia Polytechnic Institute and State University, Blacksburg 24061, [more

Original Model: Unspecified

: |
Submitter: Mioas Lo Novbre Curated version of the model |

Submission Date: 2005-09-13T12:31:08+00:00

bgbiol:hasVersion Reactome REACT 152

Last Modification Date: 2009-02-25T14:58:48+00:00

Creation Date: 2005-02-08T18:28:27+00:00

Creators: Bruce Shapiro
Vijayalakshmi Chelliah

Cell Cycle Model; Tyson (1991, & variables)

Description

A model of the cell cycle based on the interactions between cdz2 and cyelin. The model has six dynamic variables: C2 (edz2); CP (edz2-P complex); pM (Pcyclin-cdz2-P complex); M (active MPF,
Peyclincde2 complex); ¥ (eyclin); and ¥P (eyclin-P). Total eyclin concentration (YT) is the sum [Y T]=[Y]+[YP]+[pM]+[M]

Reaction

Variable ODE

cz2 0
CP 1
phi 0.3
M 0
Y 0
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SciLab
BioPAX
Vel

Submit

About BioMode!: EEEES
xmins:rdf="http://ww.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins :bp="http://www.biopax.org/release/biopax-Tevel2.owl¢"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmIns="http://www.ebi.ac.uk/biomodels/biopax. owl#”
xmins :daml="http://www.dam1.org/2001/03/dan1+oi 18"
xmins:rdfs="http://www.w3.0org/2000/01/rdf-schemaz"

xm1:base="http://www.ebi.ac.uk/biomodels/biopax. onl">

<owl:0ntology rdf:about="">
<owl:imports rdf:resource="http://ww.biopax.org/release/biopax-level2.owl"/;

Sign in Support

= | Submit Model Comifj </o:0ntoloay- . .
<bp:unificationXref rdf:ID="Cene_Ontology_GO_0005623">
<bp :ID>GC0:0005623</bp: 10>
. - <bp:DB>Gene Ontology</bp:DB>
|| Math || Fhysical entitie </bp:uni ficationXrefs

<bp:physicalEntityParticipant rdf:ID="Reactionl _RIGHT_C2">
<bp :STOICHIOMETRIC-COEFFICIENT>1. 0</bp :STOICHIOMETRIC-COEFFICIENT>
<bp : CELLULAR-LOCATION>
<bp:openControlledvocabulary rdf:ID="cel1">
<bp :XREF rdf:resource="#Cene_Ontology_G0_0005623" />
<bp :TERM=ce11</bp : TERM>
</bp:openControlledvocabularys

Froc Matl Acad Sci U 5 A 1991 Aug;88(16):7328
Modeling the cell division cycle: cde2 and cyclin

| -
Publication ID: 1831270 FCF

Original Model: Unspecified
Submitter: Micolas Le Movere

Submission Date: 2005-09-13T12:31:08+00:00

Last Modification Date: 2009-02-25T14:58:48+00:00 ————

Creation Date: 2005-02-08T18:28:27+00:00

Creators: Eruce Shapiro
Vijayalakshmi Chelliah

Cell Cycle Model; Tyson (1981, 6 variables)
Description

A model of the cell cycle based on the interactions between cdc2 and cyclin. The medel has six dynamic variables: C2 (cdc2); CP (g Element
P-cyelincde2 complex); ¥ (cyclin); and YP (cyclin-P). Total cyelin concentration (YT) is the sum [YT]=[Y]+[YPJ+[pM]+[M]

Variable ODE
c2 0]
CP 1

17" ISMB, 30 June 2009

</bp :CELLULAR-LOCATION:
<bp :PHYSICAL-ENTITY>

Tys0N JJ. <bp:protein rdf:ID="C2">
. Lo . | <bp :XREF>
Depa RbGiclogy, Virginia Polytechnic Insti <bp :uni ficationXref rdf:ID="UniProt_PO4551">
<bp :I0=P0455L</bp : ID=
<bp :DB>Uni Prot<,/bp :DB>
bgmodel:is Taxonomy Fungi/Mdg

</bp: PHYSICAL-ENTITY>
</bp:physicalEntityParticipants

KEGG Pltl'l'll‘l! sce(l  <bprumificationXref rdf:ID="Cene_Ontology_GO_DOG
set#1 bgbiolisVersionCf ) <bp : 10-G0:0006470</bp: 10>
Gene Ontology mitof

<bp:DB>Cene Ontology</bp:DB>
bgbiol:hasVersion Reactome REACT

SBML Model Report

</bp:uni ficationXref>
<bp:protein rdf:ID="CP">
<bp:XREF rdf:resource="#UniProt_P04551"/>
<bp :NAME>cdc2k-P</bp :NAME>
</bp:protein>
<bp:physicalEntityParticipant rdf:ID="Reactions.
<bp :STOICHIOMETRIC-COEFFICIENT>1. O</bp :STOICH]]
<bp :CELLULAR-LOCATION rdf:resource="#cell” />

Model name: "Tyson1991_CellCycle_6var”
GBMLAATEX

th February 2009

1 General Overview

This 15 a documentin SBML Level 2 Vermsion 3 format. This model was coeated by the following
two authors: Bruce Shapino' and Vijayalakshmi Chedliah? at February eighth 2005 at 628 p.m.
and last modified at August 21% 2008 at 11:31 a.m. Table | gives an overview of the quantities
of all components of this mode].

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

| Quanuy || Element | Quantity PE

compartment types 0 || compartments
species types spacies

evenls cofstraints
reactions Tunction definitons
giohal parameters unit defidtions
Tules initial assignments

Model Notes
Cell Cycle Model; Tyson {1891, & variables)

Description

INASA Jot Propulsion Laboratary, bebapired{pl . nasa. gov
IEMBL-EBI, v1j18ah1 0.k

Produced by sapLTEX
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Terms of Use

BioModels Database: A Database of Annotated Published Models
Copyright (c) 2005-2009 The BioModels Team
Definitions:

"Reference Publication”

Document describing the structure of a model. This document is quoted within the model.
"Model Creators”

The individuals who wrote the model present in the BioModels Database, based on the reference publication. Model creators are listed within the model.
"Complete Dataset”

The entire content of the BioModels Database, including the models and their annotations.

1. The copyright on the encoded form of a model distributed by BioModels Database does not imply any copyright of the model characteristics, whether interaction graph,
mathematical description ar simulation results, as they are described in the ariginal publication. Each individual model retains the copyright assigned by the authaor(s) of
the reference publication.

2. You may distribute verbatim copies of the complete dataset or a subset of the models, provided that you duplicate this copyright notice and the disclaimers shown
below.

3. You may otherwise modify your copy of any of the models in any way, provided that you also do at least ONE of the following:

a. Use the modified model only within your arganization.
b. Contact BioModels team to include your modifications in the standard version of the model.
c. Rename the modified model, and remaove both the BioModels Database identifier and any mention of the model creators.

THE DATASET |15 PROWIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NOMINFRINGEMENT. IN MO EVENT SHALL THE BIOMODELS TEAM OR THE COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY WHATSOEVER, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN COMNECTION WITH THE DATASET OR THE USE OR OTHER DEALINGS IN THE DATASET.

Developed by BioModels Team of Computational Neuraobi y Group in European Bioinformatics Institute. | Terms of Use @ Contact Us




EMBL-EBI

Catabases

Ci anmﬂfa!l'nrr.‘:l
NeuFobiolegy

= Home

= People

= Publications

= Research Projects

® Services and Software
5 Job Opportunities

= Events

= Funding

= Contact US

BioModels Database fr.

} e
BioMode e Databass Ba

data msoums pmoviding
quantitative models of

biological pmocessas .. .maore.

SBML v

BML

Systems Bolbgy Makup
Languags (SEML) B a
computer-eadab e format
for mpresanting models of
biochemical maction
netwoks ...more.

3000 Al Databases = ||IErter Text Here Reset (7
search = co feset

| EBIGroups | Training | Industry | apoutUs | Help Site Index B

*» Gmoups * Computational Neumbiolbgy * SEML Conveter

Here is a list of all the conversions to and from SBML that we are developing and maintaining.

SBML to XPP

APP-Autis a numerical analysis software. It permits fo solve differential equations, difference equations,
delay equations, functional equations, boundary value problems, and stochastic equations.

SBML to ScilLab

SciLab is a scientific software package for numerical computations providing a powerful open computing
environment for enginesring and scisntific applications.

SBML to CellML CellML to SBML

CellML is an open standard based on the XML markup language like SBEML. CellML is being developed by
the Bioenginzsering Institute at the University of Auckland and affiliated research groups. The main difference
between CellML and SBML is that the former is based on modules while the latter is based on hierarchical
componegnts.

SBML to BioPax

The main objective of the BioPAX initiative is to develop a data exchange format for biological pathways that
is flexible, extensible, optionally encapsulated and compatible with other standards and can be widely
adopted in a timely manner.

SBML to Dot
GraphViz is an open source graph visualization software. The language used to encode the graphics
processed by GraphViz is called DOT. Mote that a "dot” file can be used with other graphical software.
SBML to SVG

Scalable Vector Graphics (SVGE] is a language for describing two-dimensional graphics and graphical
applications in XML. It is an open standard created by the World Wide Web Consortium.
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View GIF Regction
Muodel | Overview Graph || Physical entiti=s " Farameters || Curation |
View SVG Reaciyg
Graph
View Dynamic 991 Aug;88(16):7328-32.
FReaction Graph d4e2 and lim interact
) 1cgle: cdc2 and cyelin interactions.
Publication ID: 1831270 View Model of Maonth ¥e
JWS Online
Simulation irginia PoWgec hg

BioModels COnline
Simulation

Original Model: Unspecified bamode s Taxonomy =llolnin iDL IWDVEE Tyson1991_CellCycle_6var

Submitter: Micolas Le Novérs . [ESEEE—— KEGG Pat
5= ARICLISVETSION - e ne Ontolod Refresh | Close |
Submission Date: 2005-09-13T12:31:08+00:00

babiolhasVersion Reactome R - i _D_'g
Last Modification Date: 2009-02-25T14:58:48400:00 2 —_— p Cycl In

Creation Date: 2005-02-08T18:28:27+00:00

Creators: Bruce Shapiro
Vijayalakshmi Chelliah

Cell Cycle Model; Tyson (1991, 6 variables)
Description

A model of the cell cycle based on the interactions between cde2 and cyclin, The model
Pcyclincde2 complex); Y (cyelin); and YP (cyclin-P). Total cyclin concentration (YT) is {

Variable ODE

cz o]
CP 1
pM 0.3
1] ]
Y ]
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SEML formats | OCther formats | Actions | Submit Model CommentBug
View GIF Reaction —
Muodel | Overview Graph || Physical entities " Farameters || Curation |
View 5VG Reaction
Graph
View Dynamic 1991 Aug;B8(16)7328-32.
Heaction Graph e ede? and lin interacti
; e: cde2 and cyclin interactions.
Publication ID: 1831270 View Model of Month ve ¥e
CER=INE
Simulation irginia Polytechnic Institute and State University, Blacksburg 24061, [more
BioModels Online
Simulation
Original Model: Unspecified bamodel.is Taxonomy Fungi/Metazoa group
Submitter: Micolas Le Novers KEGG Pathway sce04111

set#1 bgbiolisVersionOf .
Gene Ontology mitotic cell cycle

Submission Date: 2005-09-13T12:31:08+00:00

bgbiol:hasVersion Reactome REACT 152

Last Modification Date: 2009-02-25T14:58.48+00:00

Creation Date: 2005-02-08T18:28:27+00:00

Creators: Bruce Shapiro
Vijayalakshmi Chelliah

Cell Cycle Model; Tyson (1991, & variables)
Description

A model of the cell cycle based on the interactions between cdc2 and cyclin. The model has six dynamic variables: C2 (cde2); CP (cde2-P complex); pM (Pcyclincde2-P complex); M (active MPF,
P-cyclincce2 complex); Y (cyclin); and YP (cyclin-P). Total cyclin concentration (YT) is the sum [YT)=[Y]+[YP]+[pM]+[M]
Reaction

Variable ODE

cz2 0
CP 1
pM 0.3
1] 0
Y 0
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EIOMDO0O00000005 - Tyson (1991), modelling cell division

by Nicolas Le Novére

One of the charactenstics of life 15 autopeiesis, that is the auto-production. The biological cell is the archetypal example of an autopoietic systems. One of the key events of
cell reproduction is the division of a cell into two descendants. In population formed of unicellular organisms, but also in many tissues of pluricellular organisms, this
processus is a periodic one, called cell cycle. The mechanisms underlying eukaryotic cell cycle have been extensively studied, and have been found remarkably conserved
throughout evalution. Their elucidation has been awarded the Nobel prize of physiclogy and medecine in 2001. Cell division is not only the basic mechanism by which a human is

built from the egg, when altered it also triggers diseases such as cancers.

With his model published in 1931 [1], John Tyson played a pioneer role in what would become one of the most prolific fields of quantitative modeling in cell biology. One of
the crucial events deciding the cell division is the formation of the Maturation Promoting Factor (MPF), from oscillating proteins called cyclin and specific protein kinases.
With only & reacting species and 9 reactions (figure 1), Tyson built a mechanistic model explaining a very complex cellular behaviour from simple molecular events. The
model is based on the creation and degradation of cyclin, its binding to and dissociation from cyclin dependent kinase CDC2, and the phosphorylation of both proteins.
Although his model was primarily devoted to explain yeast cell cycle, its explanatory power covered the whole metazoaffungi group.
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; . : Figure 2: Oscillations of the total cyclin (YT) and the total MPF, relative to the total cyclin
Figure 1. Reaction graph of the model from Tyson 1991, dependent kinase CDC2.

1]




BioModels Home Browse models Submit Sign in Support Abct

BIOMD0000000005 - Tyson1991_CellCycle_6var

SBML formats | Cther formats | Actions

View GIF Reaction
Muodel | Overview Graph

View SVG Reaction
Graph
View Dynamic

Reaction Graph
View Model of Mo

Publication ID: 1831270

JWS Online
Simulation
BioModels Cnlifie
Simulation
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Submitter: Micolas Le Novers
Submission Date: 2005-09-13T12:31:08+00:00

Last Modification Date: 2009-02-25T14:58.48+00:00
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Creators: Bruce Shapiro
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Cell Cycle Model; Tyson (1991, 6 variables)
Description

Variable ODE

cz o]
CP 1
pM 0.3
1] ]
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set#1 bgbiclisVersionOf

Print ste :IlGUU
bgbiclhasVersion HAeactom P

A model of the cell cycle based on the interactions between cdc2 and cyclin, The mog a.7
Fcyclincde2 complex); Y (cyclin); and ¥P (cyclin-P). Tetal eyclin concentration (YT) N pone

i/| http: / fwww.ebi.ac.uk/biomodels-main/publ-model-tab.do?cmd=MODEL: SIMU

Model - Simulation

Fordoing an online simulation, please selectthe species below. After specifying the simulation time and

| = print step, and then click Submitto submit simulation job to our research cluster.
ﬁ Click Cancelto close the window.
A

Cancel |
1991 Aug;d
1cycle: cdod Dspecies
rginia Polyly EmptySet O ede2k cde2k-P p-cyelin_cde2
|:| p-cyclin_cde2-p |:| cyclin |:| p-cyclin total_cyclin
Texonom O total_cdc2 {21 http: / jwww.ebi.ac.uk /biomodels—main / publ-model-tab.do?cmd=MODEL - SIMU:RESULT¢
KEGG Pa|

Gene O Simulation Time (use scigntific notation .g. 1 The simulation request has been submitted to the queus of our server cluster.
|

You could save following links and retrieve your simulation result later.

ﬂl Link of simulation result:

httpwww ebi.ac. uk/biomodels-main/publ-model.do Pemd=SIMU:RETRIEVE&

simuid=5IMU1234453623040
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BIOMD0000000005 - Tyson1991_CellCycle_6var

SBML formats | Cther formats | Actions | Submit Model Commg#fBug K ; .
View GIF Reaction o P ) ]
Muodel | Overview Graph || Physicgnliti=s " Farameters " i
View SVG Reaction .
View Dynamic o’ . . - .
Reastion Graph AUgIBB(1 872832 | Biomodels: BIOMD0000000005 |
) 1oycle: cde2 and cyclin interactions. o
Publication ID: 1831270 View Model of Mg Tyson1991 \_BMI_
JWS Online ‘rl ;
Simulation irginia Palytechnic Institute and State University, Bl Powered by JWS Online
_ BioMadels Online JWSApplet - ver 5.0.3 Tyson1991
Simulation Bz Parameter | Valus ‘ Evaluate Model
Original Model: Unspecified bgmedel.is Taxonomy Fungi/Metazoa group cell
: ki -
Submitter: Micolas Le Novére o ) KEGG Pathway sce04111 : kEnotP Sim [ State
- set#1 bgbiclisVersionOf Gene Ontology mitotic cell cycle )
Submission Date: 2005-09-13T12:31:08+00:00 = . 3 StartTime EndTime
bgbiclhasVersion Reactome REACT 152 KETotP | o | 100|
Last Modification Date: 2009-02-25T14:58:48+00:00 Al :
klaza {0 Rates @ Metabolites
Creation Date: 2005-02-08T18:28:27+00:00 2 . Type | Output| Plot |
_ | k7 ML 2 Ll [«
Creators: Bruce Shapiro 4 M2 P D
Vijayalakshmi Chelliah k4prime M3 Mvar
I‘http:Hﬂj.mib.ac.ukfwebl’ln"lathematica,fExampIesfPiutScript11.j5p?fun='_lws' ] E;n{pot]\,ﬁet . ::g :F' E
7T ] CP[O] ME pM
Cell Cycle Model; Tyson (1991, & 0.30 C : Mvar{0] . F1 v[Rea... E
SU T O] . F2 viRea. .
Description : YP[0] : F3 vRea.. [
A model of the cell cycle based o 0.051L pM[o] : F4 viRea... [
P-cyclincde2 complex); Y (eyclin] &2 7 | F5 vRea.. []
c L FE viRea... [
Reaction 3 i POWERED BY F7 v[Rea |
< 0.20 B MATHEM . - 4
E ]m2# E= Y 15011
E 015}
Variable ODE o
cz o ©
E_ 0.10 Applet jijApplet started
CP 1 i
M 0.3 0.05f
i 0 [
Y o 0.00 =L =N N e
0 20 40 60 80 100 120
time (min)

Download the results in text or comma separated value format (e.g. for Excel import):

EMBL-EBI
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EIOMDO0O00000005 - Tyson1991_CellCycle_&var

SBML formats | Cther formats | |Actions | Submit Model Comment/Bug
| Model D'jF"i’“" Math || Physical entities ” Parameters " Curation |
L= Create a submodel with selected elements Deselect All

Publication ID: 1531270 Submission Date: 2005-09-13T12:31:08+00:00 Last Modification Date: 2009-02-25T14:58:48+00:00 Creation Date: 2005-02-08T18:28: 27+00:00

I Reactions =
I- cyclin_cdc2k dissociation I_ cdc2k phosphorylation |_ cdc2k dephosphorylation |_ cyclin cdc2k-p association
I_ deactivation of cdc2 kinase I_ cyclin biosynthesis |_ default degradation of cyclin |_ cdc? kinase triggered degration of cyclin

|_ activation of cdc2 kinase

Rules

Assignment Rule (variable: total_cycling Assignment Rule {variakble: total_cdc?)

[ compartments | Species

[ cel I EmptySet ™ cdc2k ™ cde2vp
I_ p-cyclin_cdc2 |_ p-cyclin_cdc2-p |_ cyclin
I p-cyclin I™ total_cyclin I total_cdec2

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. © Terms of Use : Contact Us
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EIOMDO0O00000005 - Tyson1991_CellCycle_&var

SBML formats | Cther formats | |Actions | Submit Model Comment/Bug
| Model | D“"ii’“" | Math || Physical entities ” Parameters " Curation |
L= Create a submodel with selected elements Deselect All

Publication ID: 1531270 Submission Date: 2005-09-13T12:31:08+00:00 Last Modification Date: 2009-02-25T14:58:48+00:00 Creation Date: 2005-02-08T18:28: 27+00:00

I Reactions
I- cyclin_cdc2k dissociation E cdc2k phosphorylation |'-f_ cdc2k dephosphorylation |_ cyclin cdc2k-p association
I_ deactivation of cdc2 kinase I_ cyclin biosynthesis |_ default degradation of cyclin |_ cdc? kinase triggered degration of cyclin

|_ activation of cdc2 kinase

Rules

Assignment Rule (variable: total_cycling Assignment Rule {variakble: total_cdc?)

[ compartments | Species

[ cel I EmptySet ™ cdc2k ™ cde2vp
I_ p-cyclin_cdc2 |_ p-cyclin_cdc2-p |_ cyclin
I p-cyclin I™ total_cyclin I total_cdec2

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. © Terms of Use : Contact Us
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EIOMDO0O00000005 - Tyson1991_CellCycle_&var

SBML formats | Cther formats | |Actions | Submit Model Comment/Bug

| Model || Owerview | Math |

Physical entities ” Parameters "

B cde?k phosphonyation  [cdc2k] — [cde2k-P];

Math- cell xC2xk8notP (petaillt])
Annotations: set #1 babiokisVersionOf Enzyme Nomenclature 2.7.11.1

Gene Ontology protein amino acid phosphorylation

=l ede2k dephosphorylation [cdc?k-P] — [cdc2k];

Math: cell xCP = k3 {Deta:'.f.]
Annotations: set #1 babiotisVersionof cnzyme Nomenclature 3.1.3.18

Gene Ontology protein amino acid dephosphorylation

Developed by BioModels Team of Computational Neurobiology Group in European Bioinformatics Institute.
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EIOMDO0O00000005 - Tyson1991_CellCycle_&var

SBML formats | Cther formats | |Actions | Submit Model Comment/Bug
| Model ” Owverview " Math Physical entities

Parameters " Curation |

Spatial dimensions: 3 Compartment size: 1.0

set #1 bobiolis Gene Ontology cel

=l ede2k

Initial amount: 0.0
Compartment: cell

Annotations: set #1 bgbiotisVersionOf UniProt CDC2 _SCHPO

=l ede2k-P

Initial amount: 0.75
Compartment: cell

Annotations: set #1 bgbiotisVersionOf UniProt COC2 SCHPO

Developed by BioModels Team of Computational Neurobiology Group in European Bioinformatics Institute.
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BIOMDO000000005 - Tyson1991_CellCycle_&var

SBML formats | (Cither formats | |Actions | Submit Model Comment/Bug
| Model | Dujprview | Math ” Phys=ical entities " Parameters || Curation |
[ Create a submodel with selected elements Deselect All

Publication ID: 1531270 Submission Date: 2005-09-13T12:31:08+00:00 Last Modification Date: 2009-02-25T1 4:58:48+00:00 Creation Date: 2005-02-08T18:28:27+00:00
|_ Reactions =
|_ cyclin_cde2k dissociation |_ cde2k phosphaorylation |_ cde2k dephosphorylation |_ cyclin cde2k-p association
|_ deactivation of cde2 kinase I- cyclin biosyrthesis |_ default degradation of cyclin I_ cdc2 kinase triggered degration of cyclin

|_ activation of cdc2 kinase

Rules

Assignment Rule (variable: total_cyclin Assignment Rule (variable: total_cdc2)

I Compartments | Species

™ cen I~ EmptySet ™ cdeax ™ cdc2k-p
I_ p-cyclin_cdc2 |_ p-cyclin_cdc2-p |_ cyclin
™ p-cyclin I total_cyclin I total cde2

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. : Terms of Use @ Contact Us
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SBML formats | Cther formats | |Actions | Submit Model Comment/Bug
|| Owerview ” Math " Physical entities || Parameters ” Curation Submodell
[*3View the submodel in SEML Hlsave as

cdc?k phosphorylation  [cdo2k] — [cde2k-P]:

[+ ede?k dephosphorylation [codc2k-P] — [cde2k];

cell set #1 bgbioclis Gene Ontology cell
Referred to as: cell

de2k .
cae Initial amount: 0.0

Compartment: cell

* ede2k-P Initial amount: 0.75
Compartment: cell

Developed by BioModels Team of Computational Meurobiology Group in European Bioinformatics Institute. | Terms of Use : Contact Us
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EIOMDO0O00000005 - Tyson1991_CellCycle_&var

SBML formats | Cther formats | |Actions | Submit Model Comment/Bug
|| Owerview ” Math " Physical entities || Parameters ” Curation Submodell l
[*3View the submodel in Hlsave as

cdc?k phosphorylation  [cdo2k] — [cde2k-P]:

<?xml version="1.0" encoding="1L ;
[+ ede?k dephosphorylation [codc2k-P] — [cde2k]; <shml xmlns="http://www.sbml.org/sbml/Tevel2/version3” level="2" version="3">
<mode] id="SUBMODEL1234454259626™>
<notes-
<body xmlns="http://www.w3.0rg/1999/xhtn1">

«p>This is a sub-model automatically generated by BioModels Database. The generatio

A= "IITE-8" 7

iali </body:
cell set #1 baiolis Gene Ontology cel oy
Referred to as: cell <1istOfCompartments>

<compartment metaid="_000002" jd="cell"” size="1">
<annotation-
<rdf :ROF xmIns:rdf="http://www.w3,0rg/1999/02/22-rdf-syntax-ns#" xmlns:de="http:/
<rdf :Description rdf:about="#_000002">

ede?k <hqh|1;tf)1 riss
s . <rdf :Bag:
. Initial amount: 0.0 <rdf:11 rdf:resource="urn:miriam:obo. go:GO%3A0005623" />
Compartment: cell </rdf :Bag>
</babiol :is>
[+ ede2k-P - </rdf :Description
Initial amount: 0.75 </rdf :RDF>
Compartment: cell </annotation-

</compartment:
</1istOfCompar tment s>
<listOfSpecies:>

<species metaid="_0000" id="C2" name="cdc2k” compartment="cel1"” initialAmount="0">

<annotation
<rdf :ROF xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:de="http:/
<rdf :Description rdf:about="#_000004">
<bqliol :isVersion0f>

Developed by BioModels Team of Computational Meurobiology Group in European Bisinformatics Insti <rdf :Bag>
<rdf:1i rdf:resource="urn:miriam:uniprot:P04551" />

DNaoana |ﬂ=|m| E



BioModels Web Services

Available featuras

Following are the currently available features in BioModels Weh Services. In order to make using data in BioModels Database more conveniently, we will consider all
requirements about new features.

jJava. lang. String helloBioModels ()
Say hello to BioModels
jJava. lang. String[] getAllCuratedModelsIdi()

- .

> |

"Save Link As".

Mame Descrption Size Link

standalone and includes all external dependencies
and ready for use;

light-weight, but needs other dependencies to work
togeter.

biomodelswslib-standalone_jar 1.9M  hitp: ihwww ehi.ac uk/compneur-srvibiomodelsisoftwareshiomodelswslib-standalone-1 .11 jar

biomodelswslib. jar B.4K  hitp:ihwww ehi.ac uklcompneur-srvibiomodels/isoftwareshiomodelswslib-single-1 .11 jar

These are the dependencies anly needed by light-weight library.

axis jar

jaxrpe jar
commons-logging-1.1 jar
commons-discovery-0.2 jar
saaj jar

wsdldj-1.5.1 jar

r
Download
According to different cases, we provide two kinds of libraries for using BioModels Web Sewvices. For downloading, please right click on the link and "Save Target As" or

Basics - Getting Started

Firstly, download the library we provided. | guess you already done it.

Assuming that you downloaded the bhiomodelswslib-standalone jar, let's write a simple HelloBioMadels java to test if it waorks on your environment.

import uk.ac.ebi_ bhiomodels. *;

public class HelloBioModels |
public static wold main(String args[]) throws Exception{ =
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Journals supporting BioModels Database

Molecular Systems Biology
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All BioMedCentral Journals
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CellDesigner/SBMLodeSolver
COPASI

Jarnac/JDesigner

MathSBML

RoadRunner

SBMLeditor

XPP-Aut

The community of Systems Biology for
their contributions of models and comments.

EMBL-EBI

17" ISMB, 30 June 2009



Nicolas Le Noveéere
Alexander Broicher
Mélanie Courtot
Marco Donizelli
Arnaud Henry
Chen Li

Camille Laibe
Nicolas Rodriguez

SBML team (Caltech)

Michael Hucka
Andrew Finney
Benjamin Borstein
Harish Dharuri
Enuo He

Sarah Keating

bbsrc

bv-““"#v:;:. ard Holopcsl
= reagerch caund|

17" ISMB, 30 June 2009

An international collaboration

NCBS (Bangalore)

B Journals supporting BioModels Database

Upinder Bhalla
Harsha Rani Molecular Systems Biology
All PLoS Journals

[ ' f Washingt .
University o e All BioMedCentral Journals

Herbert Sauro .
B Programs used for curation

Vienna TBI
: CellDesigner/SBMLodeSolver
Rainer Machne COPASI
Systems Biology Institute (Tokyo) Jarnac/JDesigner
MathSBML
Hiroaki Kitano RoadRunner

Akira Funahashi

For more discussion

JWS Online (Stellenbosh)

come at the EMBL-EBI
exhibition booth
during the coffee break

Jacky Snoep T

Virtual Cell (UCHCQC)

lon Moraru
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