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What is BioModels Database?

e Store and serve quantitative models of biological interest

e Models described in the peer-reviewed scientific literature + models
automatically generated from pathway resources

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

e Models are simulated to ensure they provide the expected results

e Model components are annotated, to improve identification and retrieval

e Models are accepted in several formats, and served in several others
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What can-we do with BioModels Database?

e Search and retrieve relevant quantitative or qualitative models
e Explore the variables and the structure of the model

e Run timecourse simulations of the model

e Download the model in many formats

e Do all the above via Web Services

e | earn about significant models using the Model of the Month
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Where do models come from?

e From authors before grant applications or publications
e QOver 300 scientific journals advise submission to BioModels Db:
Molecular Systems Biology
Public Library of Science journals
BioMedCentral journals
Royal Society of Chemistry journals
e Various people curated models out of interest.
e Submitted by curators

imported from other repositories (DOQCS, CellML)
reimplemented from literature
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Computational models on the rise
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BioModels Database growth (published models branch) since its creation
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Input and output formats

,ﬂlifel ML BioPAX
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Contents (s Systems Biology
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1.2 Download
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1.4 Development
1.5 Getting Help and Support
2 Other Converters

The System Biology Format Converter

The System Biology Format Converter (SBFC) aims is to provide a generic framewaork that potentially allows any conversion between two
formats. Interoperahbility between formats is a recurring issue in Systems Biology Although there are various tools available to convert
madels from ane format to another, most of them hawve been independently developed and cannot easily be combined, specially to provide
support for more formats. The framework is written in Java and can be used as a standalone executable. This is a collaborative project and
we hope that developers will provide support for more formats by creating new modules. SBFC allows anvone to easily add new converters
and to integrate existing converters with a minimum of changes. We will also allow to combine several existing converters.

The SBFC framework currently supports conversion from SEMLE to BioPAX & Level 2 and Level3, XPP &, Octave & and Dot &
Several others converters are in development:
e SEGNH related:
* SBML to SEGN-MLE
# SBEGN-ML to an SBEGN enriched graphical representation designed for use in a web browser

The main Sourceforge page for the SBFC project is http:/fsourceforge. netfprojects/shfc/ &
Converters

Here is a small description of all the conversions currently supported. You can access to a more detailed page by clicking on a converter
name.
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Step 1 : Choose your input format

The Input format you choose should maich the model(s) you will submit, otherwise you will get an error. We
strongly advise you validate your model(s) before the conversion

At the moment only SBML files can be selected as Input.

Model format : SBIML ~

Step 2 : Choose your output format

The output format you choose will determine the converter to use, If the format you want doesn't appear here It
means the converier Is not Implemented yet

Output format : | Select the output Format : =

Select the output Format
BioPax Level 2
BioPax level 3

Octave
Step 3 : Enter XPP 2t a URL to your results (optional)
SBML_L3VA1
SBML_LZ2V4
SBML_L2VA
SBML L1VZ2

Step 4 : Choose the model(s) you want to convert



BioModels is not limited to biochemistry!

Is it about bio[logy|chemistry|medicine]?

Is it a computational model?

Is it published?

Then it should be in BioModels
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Process based biochemical models
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Pharmacometrics models

8 . . . . . 16000 Tham et al (2008) A pharmacodynamic
| 14000 model for the time course of tumor
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non-small cell lung cancer patients.
Clin Cancer Res. 2008 14(13): 4213-8.
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Conductance-based model
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Neuroscience models

CH:c=-50mVd=2

RS:c=-65mvVd=8
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Flux Balance Analysis models
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BioModels Db does not belong to anyone!

CCO0 1.0 Universal (CCO0 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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Minimal Information Required In the Annotation of Models

Reference correspondence

Attribution

External resources

1. In a public, standardized,
machine-readable format

2. Comply with the standard
in which it is encoded

3. Clearly related to a single
reference description

4. Reflect biological processes

5. Instantiable in a simulation
all numbers provided

6. Able to reproduce results

1. Has to be named
. Citation must be provided
. Model creators detalls

. Date and time of creation

and last modification

. Link to precise statement

about terms of distribution

i

http://co.mbine.org/standards/miriam

|-
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1. Annotation unambiguously
model constituent to data

2. Link to external information
as a triplet
{collection, identifier, qualifier}

3. Annotation written as a
Uniform Resource ldentifier

4. |dentifier considered within
framework of the collection.

5. Collection namespace and
record identifier in one URI

6. Qualifiers to refine the link
between model constituent
and external knowledge

7. Standard set of valid URIs
agreed upon by community




Minimal Information Required In the Annotation of Models

- 4
Reference correspondence Attribution External resources
_ _ 1. Annotation unambiguousl|
1. In a public, standardized, 1. Has to be named kel carsuEm tg data 4
machine-readable format
_ 2. Citation must be provided 2. Link to external information
2. Comply with the standard as a triplet
in which it is encoded 3. Model creators details {collection, identifier, qualifier}
3. Clearly related to a single 4. Date and time of creation 3. Annotation written as a
reference description and last modification .Uniform Resource Identifier
4. Reflect biological processes 5. Link to precise statement 4. Identifier considered within
about terms of distribution framework of the collection
5. Instantiable in a simulation '
all numbers provided 5. Collection namespace and
record identifier in one URI
6. Able to reproduce results
M 6. Qualifiers to refine the link
between model constituent
and external knowledge
7. Standard set of valid URIs

\_ agreed upon by community /

http://co.mbine.org/standards/miriam

|-
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Why are annotations important?

Annotation of model components are essential to:

e allow efficient search strategies

e unambiguously identify model components
improve understanding the structure of the model
allow easier comparison of different models
ease the integration of models

e add a semantic layer to the model
improve understanding of the biology behind the model
allow conversion and reuse of the model

ease the integration of model and biological knowledge
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N s .a O
Enters 1denti flegrs(aka new MIRIAM URIs)

http://identifiers.org/namespace/identifier

. \ N

protocol type of URI collection record
http://identifiers.org/uniprot/P62158
http://identifiers.org/ec-code/1.1.1.1

http://identifiers.org/obo.go/G0O:0000186
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Curated and Non-curated Models

e (Curated models — Comply with the MIRIAM guidelines

e 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
(e.g. reaction-diffusion models)

models are yet to be curated
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Current production pipeline

Submission Curation Annotation distribution

Import / Path2ModeIs{, > Path2Mod
J
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) Models | | Models
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BioModels Database is a repository of computational models of biological
processes. Models described from literature are manually curated and enriched
with cross-references. All models are provided in the Public Domain. More
information about BioModels Database can be found in the FAQ.
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A mathematical model
describing the inhibition of
IL6 signalling in Crohn's
Disease is presented here.
Several antibody ligands
were simulated with ; ;
different targets and their varied effects upon IL6
signalling is observed.

T

Access this model of the month.

- News N Y

2074 Updated homepage, model access

BioModels' homepage has been updated to
provide a clearer view of the content of the
repository. Also, a GO classification is a new
browsing tool for models from the literature. Finally,
various updates have been implemented for
non-curated models.

[ 28 Aprl 2074 Our recent diabetes review most
downloaded in April on CPT:PSP

Our recent review "The impact of mathematical
modeling on the understanding of diabetes and
related complications" has been the most
downloaded this month from the CPT:
Pharmacometrics & Systems Pharmacology
website!
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Submit - Step 1

You can submit here models to be Included in BloModels Database.
The following formats are currently accepted:

* SBML Level 3: Version 1 (Including any packages) ® CellML: 1.0 and 1.1
® SBML Level 2: Version 1, Verslon 2, Verslon 3 and Version 4
o SBML Level 1: Verslon 1 and Verslon 2

If you wish to submit a model under a different format, please contact us.
If you wish to provide additional files with your submisslon, please contact us.

The submitted model will not be publicly avallable from BloModels Database straightaway. If you wish to know more about the submission, curation and annotation pre
sectlons of the Frequently Asked Questions.

To ensure a prompt processing of your model, please follow those simple guidelines:

® Check that your model Is valid according to the format you chose. If your model Is encoded In SBML, you can use the officlal online validator.

® Enter all relevant Information which could help the work of our curators (relation between the model and publication, modifications or clarifications of the model
example using the notes elements If your model Is encoded In SBML), or In the Comment field provided In step 2 of this form.

® |i you created the model (or collaborated to Its creation) but are not an author of the assoclated publication, please add your personnal rnfor:tnalron (first and la
In the model, so that your contribution can be acknowledged. If you used SBML, this can be done by adding to the model element a de:creator annotation, as |
the blue part If already present).

® Choose a meaningful name for your model. You can follow the pattern AuthorNameYear - Topic, Method, for example: Levchenko2000 - MAPK, noScaffold or

All models In BloModels Database are avallable under the terms of the Creative Commons CC0 1.0 (Public Domain Dedication). Therefore you need to agree to relea
Domain before submitting It to BioModels Database.

Thank you for contributing to BioModels Database!

Please enter the Identifier of the sclentific publication assoclated with the model, and then click Continue. If the model has not been published, please select the 'Unpu

Publication Identifier:
Type of identifier: s PubMed ID (Search Medlineg) = DOl {Resolve a DOI) URL
Unpublished




publication. To actually facllitate this curation phase, prior to submitting a model, please do the following:

o Enter all the relevant information you belleve Is necessary for the curation (reference publication, modifications or clarifications of the model, etc.) elther
using the nofes elements If your model Is under one of the SEML formaits), or Into the Curafion comment text field provided by the form below.

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 de:creator ar
name, organisation, emall), so that your contrlbution can be acknowledged. Click here to view an example of a de:creafor annotation which you can re-u:

® Choose a meaningful value for the attribute name of the model element. Examples of good model names are NameAuthorYear Topic Method, Levcher
Edelstein1996 _EPSFP_AChEvent.

e Check the validity of the model (for example by using this online validator If your model Is encoded In the SBML format). All the models undergo a primal
and, as mentioned before, a more thorough testing during the curation phase, but an already valld model Is of great help nevertheless!

» |f the model was not created directly in SBML, or If It requires a specific software to be simulated adequately, please enter In the Original Model form a U
repository. Refrain from entering a generic URL o the repository ltself.

Please enter your personal detalls and any comment useful for the curation step (underlined fields are required), and then click Submit.
First name: |

Last name:

|
Organisation: |
|

Comment:

Original model:

Model file: Browse... | Mo file selected.

Submit Reset




s Home ] 2 Submit Support About BioMe g Contact us

Browse - Curated models

The following fields are used to describe a model: ...

| mwn e el ks
BIOMD0000000355 Abell2011_CalclumSignaling WithAdaptation 21844332 2011-09-08T12:03:57+00:00
BIOMDO0000000354 Abell2011_CalclumSignaling_WithoutAdaptation 21844332 2011-09-08T12:16:51+00:00
BIOMD0000000428 Achcar2012 - Glycolysls In bloodstream form T. brucel 22379410 2013-06-10T13:41:07+00:00
BIOMD0000000476 Adams2012 - Locke2006 Circadlan Rhythm model refined with Input Signal Light Function 22855577 2013-09-11T15:39:47+00:00
BIOMD00O00000169 Agudai1999_CellCycle 10619492 2012-07-05T14:42:01+00:00
BIOMDO0000000295 Akman2008 Circadian_Clock_Model 18277380 2014-05-28T01:56:26+00:00
BIOMD0000000214 Akman2008 Circadian_Clock Model2 18277380 2014-05-28T01:57:42+00:00
BIOMDO000000220 Albeck2008_exirinsic_apoptosis 18406323 2012-07-05T14:42:40+00:00
BIOMD0000000211 Albert2005_Glycolysis 15955817 2014-05-27T23:52:38+00:00
BIOMD0000000289 Alexander2010_Tcell_Regulation_Sys1 20195912 2014-03-11T13:38:50+00:00
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BioModels Home Models Submit About BioModels Contact us

Classification of models published in the literature, based on GO

Cellular process

Blological regulation

Multicellular organismal process

Rhythmic process

Developmental process

Multi-organism process

Immune system process

Cellular component organization or blogenesls

Blological process

Metabolic process

Response to stimulus
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lodels Home Models Submit £ Abol \ioModels Contact us

Clas &~ ) T " "7 e literature, based on GO
Biological regulation (232)

» Requlation of biological process: Biological regulation

(10%) v

+ Regulation of membrane potential
(55)

s Homeostatic process (27)

s Regulation of localization (21)

* Regulation of molecular function
(10)

Blologlcal process

Selected GO term: Regulation of biological process

Curated Models

BIOMD0000000012 Elowitz2000 - Repressilator 10659856 2013-07-10
BIOMDO0000000065 Yildirim2003_Lac Operon 12719218 2014-02-12
BIOMDO000000067 Fung2005_Metabolic_Osclllator 15875027 2012-05-16

BIOMD0000000079 Goldbeter2006_welghtCycling 16595882 2012-07-05




s Home Mo 3 St b 5 Contact us

BioModels Database: GO tree

This Is a tree view of the curated models based on thelr Gene Ontology B annotation.

To browse the models, please click the » Icon on the left of the term to expand the related branch and similarly click on the ¥ Icon to collapse an already opened branch. By clicking on a term's name, the
list of models annotated with this term (or one of its descendant) will be displayed on the right panel.

¥ GO:0008150 - biological_process (529) Model(s) annotated with the GO term GO:0007094 & or one of Its
» GO:0022610 - blological adheslon (1) descendant(s):
¥ GO:0065007 - biclogical regulation (373)
¥ GO:0050789 - regulation of biological process (316)
¥ GO:0048519 - negative regulation of biological process (77)
¥ GO:0051129 - negative regulation of cellular component organization (5)
¥ GO:0010639 - negative regulation of organelle organization (5)
¥ GO:0051784 - negative regulation of nuclear division (5)
¥ GO:0045839 - negative regulation of mitosls (5)
¥ GO:0045841 - negative regulation of mitotic metaphase/anaphase transition (5)
GO:0007094 - mitotic spindle assembly checkpolint (5)

* Chen2004 - Cell Cycle Requlation  (BIOMDO0OD000D00SE)

* |brahim2008 - Mitotic Spindle Assembly Checkpolint - Convey varlant
(BIOMDO000000187)

* |brahim2008 - Mitotic Spindle Assembly Checkpoint - Dissoclation

varlant (BIOMDO0O00O0D0186)

* |brahim2008_Cdc20_Sequestring_Template Model
(BIOMDO0000000184)

* |brahim2008_MCC_assembly model KDM (BIOMD0O000000193)

» G0O:0048523 - negative regulation of cellular process (71)
» GO:0051093 - negative regulation of developmental process (1)
> G0:0045926 - negative regulation of growth (1)
» GO:0002683 - negative regulation of Immune system process (1)
» G0:0009892 - negative regulation of metabolic process (54)
» G0:0043901 - negative regulation of multl-organism process (5)
» G0:0051241 - negative regulation of multicellular organismal process (1)
» G0:0048585 - negative regulation of response to stimulus (32)
» G0:0051283 - negative regulation of sequestering of calclum lon (7)
» GO:0023057 - negative regulation of signaling (33)
» GO:0051051 - negative regulation of transport (8)
» GO:0048518 - posltive regulation of biologlcal process (91)
» GO:0044087 - regulation of cellular component blogenesis (2)
P GO:0051128 - regulation of cellular component organization (12)
» GO:0050794 - regulation of cellular process (274)
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® Person — Search BloModels Database for model submitter and/or creator(s) names, or model reference publication author(s) names (for example Micolas L
Bruce Shapiro or Shapiro, Edelstein or Novak).

® SBML elemenits — Search BloModels Database using the content of elther "name” or "nofes" SBML elements (for example Edelstein or nicofinic). Select the
you want to find documents which matches the exact phrase; otherwise, all words will be searched as default.

® Annotation (full text) — Search BloModels Database for related Information found In the models reference publication or third-party resources, by elther publ
identifier or text (for example 9256450 or cyciin for publication, GO:0000278 or cell cycle for Gene Oniology, PO4551 or cell division for UniProt).

® Annofafion (identifler) — Search BloModels Database for annotatlons, by third-party resource Identifiers (for example IPR002394 for InterPro, hsa04080 for
68910 for Reactome).

A part from the BloModels Identifler -based search, for every other criterla the search operates on a contalns the entered string baslis, case-Insensitivi
Person for Shapl or shap! will return the same results as searching for Shaplro or shapiro. In addition, since search strings are treated as words, do n
expresslons.

Multiple criterla can be combined with elther and or or. If and Is selected, only those models satisfying all the criterla will be returned. If Instead orls s
models satisfying at least one of the criterla will be returned.

k
BioModels identifier: |
Person: |
SBML elements: | _ match the exact phrase

Annotation (full text): UniProt Knowledgebase v I

Annotation (full text): Publication v |cell cycle]
Annotation (full text): Gene Ontology b |

Annotation (identifier): PubChem-compound v |
Annotation (identifier): KEGG Reaction v |
Annotation (identifier): Enzyme Nomenclature v |

Compose by: \* and - or

Search Reset




Search - Models

Query: Publication cell cycle [resources]
The search returned 44 models.

& Mew Search

[=1 33 Curated models returned:

BIOMD0000000003 | Goldbeter1991 - Min Mit Oscll 1833774 2013-05-16T14:38:01+00:00
BIOMD0000000004 | Goldbeter1991 - Min Mit Oscll, Expl Inact 1833774 2012-12-11T15:30:15+00:00
BIOMD0000000005 [l Tyson1991 - Cell Cycle 6 var 1831270 2013-05-16T14:40:43+00:00
BIOMD0000000006 |l Tyson1991 - Cell Cycle 2 var 1831270 2013-05-16T14:38:56+00:00
BIOMD0000000007 |/ Novak1997 - Cell Cycle 9256450 2014-03-26T14:20:21+00:00
BIOMD0000000008 | Gardner1998 - Cell Cycle Goldbeter 9826676 2014-07-24T10:59:34+00:00
BIOMD0000000018 | Morrison1989_FolateCycle 2732237 2012-07-05T14:40:37+00:00
BIOMD0000000056 |l Chen2004 - Cell Cycle Regulation 15169868 2013-06-07T10:59:38+00:00
BIOMD0000000109 | Haberichter2007_cellcycle 17299420 2012-07-05T14:49:20+00:00
BIOMD0000000110 [ Qu2003_CellCycle 14645053 2012-05-16T10:13:14+00:00
BIOMD0000000111 | Novak2001_FissionYeast CellCycle 12779461 2012-07-05T16:47:55+00:00
BIOMD0000000150 | Morris2002_CellCycle_CDK2Cyclin 11959850 2010-12-01T22:10:11+00:00




BIOMDO0O00000005 - Tyson1991 - Cell Cycle 6 var

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

J Model ‘ Overview || Math || FPhysical entities || Parameters | Curation

Tyson JJ.

Modeling the cell division cycle: cdc2 and cyclin Interactions.

Proc. Natl. Acad. Scl. U.S.A. 1991 Aug; 88(16): 7328-7332

Department of Blology, Virginla Polytechnic Institute and State University, Blacksburg 24061. [more]

Publication ID: 1831270

Original Model: BIOMDo000000005. xml origin set #1 bgblol:hasVersion Reactome REACT 152

. 2 KEGG Path scel4111
Submitter: Nicolas Le Novére bablol-isVersionOf —

Gene Ontology mitotic cell cycle
st £2 Gene Ontol mitotic cell

Submission ID: MODEL6614644188
ubmission bgblol:occursin Taxonomy Oplsthokonta

Submission Date: 13 Sep 2005 12:31:08 UTC
Last Modification Date: 16 May 2013 14:40:43 UTC h

Creation Date: 08 Feb 2005 18:28:27 UTC

Encoders: Bruce Shapiro
Vijayalakshmi Chelliah

Tyson1991 - Cell Cycle 6 var

Mathematical model of the Interactions of cdc2 and cyclin.

This model Is described In the article:

Modeling the cell division cycle: cdc2 and cyclin interactions.
Tyson JJ.
Proc. Natl. Acad, Scf. U.S.A. 1991; 88(18); 7328-32




BIOMDO0000000005 - Tyson1991 - Cell Cycle 6 var

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

| Model || overview || Math |

Spatial dimenslons: 3.0 Compartment size: 1.0

Physical entities

| Send feedback

Parameters

Curation

Em et
PtyS Initial amount: 0.0
Compartment: cell

cde2k
Initial amount: 0.0

Compartment cell

cdc2k-P
Initial amount: 0.75

Compartment: cell

= p-cyclin_cdc2
P - Initial amount: 0.0

Compartment: cell

UniProt Knowledgebase CDK1_SCHPO

Annotations: set #1 bgblol:hasPart InterPro [P —

-cyclin_cdc2-
- - ; Initlal amount: 0.25

Compartment: cell

lin
= Initial amount: 0.0

Compartment: cell

p-cyclin

Initlal amount: 0.0
Compartment cell




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

| Model " Overview | Math | Physical entities | Parameters || Curation ‘
I
cyclin_cdc2k dissociation p-cyclin_cdc2] — [edc2k] + [p-cyelin];
cdc2k phosphorylation [cde2k] — [edc2k-P];
cdc2k dephosphorylation cdc2k-P] — [cdc2k];
cyclin cdc2k-p association cdc2k-P] + [eyclin] — [p-cyclin_cde2-p];
[ deactivation of cde2 kinase [p-cyclin_cdc2] — [p-cyclin_cdc2-p];
Math: cell xk5notP x M (Detalls:

Reactome REACT 6327
Reactome REACT 3178

bgblol:hasVersion

Annotations: set#1 Enzyme Nomenclature 2.7.10.2

bablol:isVerslonOf Gene Ontology negative regulation of cyclin-dependent protein serine/threonine kinase activity

e Gene Ontology protein phosphorylation k
cyclin biosynthesis EmptySet] — [eyelin];
default degradation of cyclin [cyclin] - [EmptySet];
cdc2 kinase triggered degration of eyelin [p-cyclin] — [Em et];
activation of cdc2 kinase [p-cyclin_cdc2-p] — [p-cyclin_cdc2]; {total cdc3)

Assignment Rule (name: YT) total_cyelin = Y+YP+M+pM

Assignment Rule (name: CT) total_cdc2 = C2+CP+M+pM




BIOMDO0000000005 - Tyson1991 - Cell Cycle 6 var

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

Model ” Overview " Math | Physical entities ‘ Parameters Curation

— Representative curation result(s)

Curator's comment: (updated: 08 Feb 2010 10:29:04 GMT)

aheet e __;1._ wii], The model reproduces figure 3A of the reference publication. The model was Integrated and simulated using Copasl v4.5 (Bulld 30).

— Additional file(s)

Simulation experiment description:
This SED-ML file alflows you fo reproeduce the curation result (Fig 3a), for example,

by loading it into SED-ML Web Tools (hiip://sysbioapps.dyndns.org/SED-ML Web Tools/).
BIOMD0000000005_SED-ML.xm

COMBINE/ERASysApp tutorial, 14 Sept 2014




BIOMDO0000000005 - Tyson1991 - Cell Cycle 6 var

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

Model ” Overview " Math | Physical entities ‘ Parameters Curation

— Representative curation result(s)

Curator's comment: (updated: 08 Feb 2010 10:29:04 GMT)

The model reproduces figure 3A of the reference publication. The model was Integrated and simulated using Copasl v4.5 (Bulld 30).

— Additional file(s)

Simulation experiment description:

This SED-ML file alflows you fo reproeduce the curation result (Fig 3a), for example, a o | . |
by loading It into SED-ML Web Tools (htip://sysbioapps.dyndns.org/SED-ML_Web_Tools/) osr Oligina a'[::]]C €
[BIOMDr~~~~~8§ 7. T2 2 " . : jAap
Reproduction with COPASI icTl
B 03 ﬂ
03 f 5
025
5 0.2}
s o02f
3 M)
= 015 f A
& 01p [cnjk
005 | I 0 u k ] ) 3
I N Y— 0 20 4 6 80 100
0 20 40 [h) B0 100 .
Time (min) t, min
NYTCT) ——  [MJCT] -

Fli_::. 3. Dynamical behavior of the cdc2—cycli
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BIOMDO0000000005 - Tyson1991 - Cell Cycle 6 var

Download SBEML | Other formats (auto-generated) | Actions | Send feedback
| Model ‘ Overview | Math ‘ Physical entities | Parameters " Curation |
|~ Create a submodelwith selected elements '_x@ Deselect AlL

Publication ID: 1831270 Submission Date: 13 Sep 2005 12:31:08 UTC Last Modification Date: 16 May 2013 14:40:43 UTC Creation Date: 08 Feb 2005 18:28:27 UTC

___Reactions
_ cyclin_cdc2k dissociation __ cde2k phosphorylation __| cde2k dephosphorylation __ eyclin ede2k-p association
_ deactivation of edc2 kinase _ eyelin biosynthesis __| default degradation of cyclin —| cde2 kinase triggered degration of cyelin
__ activation of cdc2 kinase A
Rules
Assignment Rule (variable: total_cyclin) Assignment Rule (variable: total cdc2)

__Compariments ' Specles

— cell _| EmptySet _ edc2k _ cdc2k-P
_| p-cyclin_cdc2 _| p=cyclin_cdc2-p __ cyclin
__ p-cyclin _| total_cyelin _ total cdc2

v > COMBINE/ERASysApp tutorial, 14 Sept 2014

‘.V




BIOMDO0000000005 - Tyson1991 - Cell Cycle 6 var

Download SBML | Other formats (auto-generated) | | Actlons | Send feedback
[
| Model | Overview Math I Physical entities | Parameters | CuraIan | Submodell |
N' | ~ Create a submodel with selected eler‘nentsé \ 'a (il

Publication ID: 1831270 Submission Date: 13 Sep 2005 12:31:08 UTC Last Modification Date: 16 May 2013 14:40:43 UTC Creation Date: 08 Feb 2005 18:28:27 UTC

|| Reactions
__ cyclin_cdc2k dissociation __ cdc2k phosphorylation v cde2k dephosphorylation __ eyclin cdc2k-p association
__ deactivation of cdc2 kinase __ eyclin biosynthesis __ default degradation of cyclin __| edc2 kinase triggered degration of cyclin

__| activation of cdec2 kinase

Rules k

Assignment Rule (variable: total cyclin) Assignment Rule (variable: total_cdc2)

__Compartmenis ' Specles

— cell _| EmptySet _| ede2k _| ede2k-P
_ | p-cyclin_cdc2 _ | p-cyclin_cdc2-p _| eyclin
_ p-cyclin __| total_cyclin __ total cdc2

COMBINE/ERASysApp tutorial, 14 Sept 2014




BIOMDO0000000005 - Tyson1991 - Cell Cycle & var

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

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

E;'],View the submodel in SEML

cdc2k dephosphorylation [cdc2k-P] — [edc2k];

cell set #1 bgblolls Gene Ontology cell

Referred fo as: celf

[+ ede2k
Initial amount: 0.0
Compartment: cell
e | Fully valid SBML model containing only
P e 0 the dephosphorylation of cdc2k

COMBINE/ERASysApp tutorial, 14 Sept 2014




BIOMDO0000000005 - Tyson1991 - Cell Cycle 6 var

———— = Automatically generated using libsbml
SBML L2 V1 (auto-genefated) - (http:/sbml.org/Software/libSBML)

SBML L2 V3 (auto-generated)
SBML L2 V4 (curated)

SBML L3 V1 (auto-generated)
SBML L2 V4 (curated with URNs)

Publication ID: 1831270 Curated version of the model

eters Curation

te University, Blacksburg 24061. [more

Original Model: BIOMD0000200005. xml.origin set #1 bgblol:hasVersion Reactome REACT 152

KEGG Pathway sce04111
Gene Ontology mitotic cell cycle

Submitter: MNicolas Le Novére bgbiol:sVersionOf

set #2

Submission ID: MODEL&614644188
ubmission babloloccursin Taxonomy Oplsthokonta

Submission Date: 13 Sep 2005 12:31:08 UTC
Last Modification Date: 16 May 2013 14:40:43 UTC

Creation Date: 08 Feb 2005 18:28:27 UTC

Encoders: Bruce Shapiro
Vijayalakshmi Chelllah

Tyson1991 - Cell Cycle 6 var

Mathematical model of the Interactions of cde2 and cycelin.

This model Is described In the article:

Modeling the cell division cycle: cdc2 and cyclin interactions.

Tyson JJ.
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BIOMDO00000000S - Tyson1991_CellCycle_6var

Download SEML | 'Other formats (auto-generated) | | Actions | Submit Model Comment/Bug
Model — BioPAX (Level 2) : . .

| °de BioPAX (Level 3 th | P BioPAX versions of the model
Octave

_F.DF generated from SBML+MIRIAM
Scilab ﬁcé-u- i wls;xl:nlll.nf;rf;ﬂ;h"l 0" encoding="UTF-8"7=

_ ivision t IF* - _ - _

Publication ID: 1831270 VEML (VCell) <rdf:RDF xmlns:bp="http://www.blopax.org/release/biopax-level2, owlg"

PP liology, Virg Xmlns:xsd="http: //www.w3.0rg/2001/XMLSchema#"
kmlns:base="http: //www.ebi.ac.uk/biomodels/biopax. owls"

xmlns:rdf="http: //www.w3.0rg/1999/02/22- rdf-syntax-ns¢">

xmlns:owl="http: //www.w3. 0rg/2002/07 /owls" -
Original N jhiol:hasVersion <owl:0mtology rdf:about=""> . .
SBML Model Report ng’l:impnrts rdf:resource="http: //www.blopax.org/release/biopax- S
Submitte iali i levelZ. owlsg" />
Model name: "Tyson1991_CellCycle_6var” ibiolisversionOf </owl :Ontology>
Submissi -
CAMLAATEX ibiol-oceursin <bp:physicalEntity rdf:about="EmptySet"s
Submissi <bp:NAHE rdf:datatype="xsd:string"=EmptySet</bp:NAHE>
9th February 2009 </bp:physicalEntity>
Last Mod
Creation | | General Overview <bp:physicalEntityParticipant rdf:about="RIGHT conversion_Reactionl C2"=
reation <bp : PHYSICAL-ENTITY rdf:resource="C2"/>
Encod ﬁmﬁﬁﬁf.'ﬁ.ﬁi}‘:E'ki"himihfrﬂ’itﬁi'uﬁéﬁi‘io"ﬁs':ié"z”s“p“r"f <bp: CELLULAR-LOCATION rdf:resource="cell"/>
ncoders ;limlaatmndjf'edslhmtﬂ“m]ht1[:31a.m.T‘ahIelmssnmwlmofthequsnul:les ﬂhp:STUICHIUHETRIC-CDEFFICIEHT
components of this model.

rdf:datatype="xsd:double">1.0</bp:STOICHIONETRIC- COEFFICIENT>

Tabile 1: The SBML components in this model </bp:physicalEntityParticipant=>
All components are descrbed in more detail in the following sections.
Element | Chuantity || Element | Chuantity

<bp:physicalEntityParticipant rdf:sbout="LEFT conversion Reactiond CP"=

compartment 0| compartments 1
This a mo M; " g zgﬂ;m g <bp : PHYSICAL-ENTITY rdf:resource="CP"/>
Modeling 1 actions 0 || function de nitions 0 <bp: CELLULAR-LOCATION rdf:resource="cell"/>
Tyson JJ F giabal parameters 0f unit defiritions 5 31270, <bp : STOICHIOHETRIC-COEFFICIENT
Abstract; s |l nwolassigmnens | 0 rdf:datatype="xsd:double">1.0</bp:STOICHIOMETRIC-COEFFICIENT>
The protei -omating facton) 1 </bp:physicalEntityParticipant> 02
and cyclin Model Notes | show thatthe co factor
activity, a5 Cell Cycle Model; Tyson (1091, 6 variables) l/\/e associate the <bp:physicalEntityParticipamt rdf:about="LEFT conversion Reactionl M"=  [fapid
division Yy Description rowth-controlled  <bp : PHYSICAL-ENTITY rdf:resource="M"/=

<bp: CELLULAR-LOCATION rdf:resource="cell"/=>

This mode _ of Annotated Publ <bp : STOTCHTIOMETRIC-COEFFICIENT net
Team. mempess rdf:.datatype="xsd:double">1.0</bp:STOICHIOMETRIC- COEFFICIENT>

Formaore | _ </bp:physicalEntityParticipant>

To cite Bio riguez M, Dharur'ﬁ
(2010) Bio Produced by SMATEX ' Bted resource for published quantitative kinstic models. BMC Syst Biol., 4:92.
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BIOMDO0000000005 - Tyson1991_CellCycle_6var

Download SEML | ' Other formats (auto-generated)

[ Model | Cverview | M

Proc Matl Acad Sci l

About BioMaodels

| Actions
Yiew Bitmap Reaction Graph
il Wiew SViG Reaction Graph

Wiew Model of Month

JWS Online Simulation

Contact us

| Submit Model CommentBudg

|| Parameters || Curation |

. . Modeling the cell di tion=
Publication ID: 1831270 Tyson JJ. BioModels Online Simulation Iii';ii http: / {www.ebi.ac.uk /biomodels-main/publ-model-tab.do?md=MODEL:SIMU
Department of Biolagy, Yirginia Palytechnic Institutm

II 4] | http: / /www.ebi.ac.uk/biomodels-main/publ-model-tab.do?cmd=MODEL:SIMU:RESULT¢

Model - Simulation

The simulation request has been submitted to the queue of our server cluster.
You could save following links and retrieve your simulation result later.

Link of simulation result:
hitp:/'www.ebi.ac.uk/biomodels-main/publ-model.dofemd=SIMU:RETRIEVE&
simuid=5IMU 1234453623040

; Close |

actome REACT 152

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

print step, and then click Submitto submit simulation job to our research cluster.

sceld111
mitotic cell oyl

Click Cancelto close the window.

axonomy FundgilMetazoa groy |

Cancel

O Species
[ Emptyset [ ede2k cde2k-P p-cyelin_cde2
|:| p-cyclin_cde2-p |:| cyclin |:| p-cyclin total_cyclin

[ total_cde2

Simulation Time (use scientific notation e.g. 1&7 for 10000000): Ilﬂﬂ

Print step: I 1000
Submit |

t controls the major events of
trol system can operate in thre
teady state with metaphase a
ivision cycles typical of nonem

hed Models (hitp:/www.ehi.ac

H. Endler L, Chelliah ¥, Li L, Ht

~lublished quantitative kinetic m! Done |¢p. |znt.em

—I http: [ /www .ebi.ac.uk /biomodels/models-main/ode_simu/SIMU1234453623 ... I < |Zntem |
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BIOMDO0000000005 - Tyson1991_CellCycle_6var

Download SEML | ' Other formats (auto-generated) | | |Actions I|http:Hjlj.mib.ac.ukfbiamadeisﬂvsun1991Iindex.htm| I
Yiew Bitmap Reaction Graph

il Wiew SViG Reaction Graph

[ Model | Cverview | M

— Wiew Model of Month
Proc Matl Acad Sci l
Modeling the cell di

JWS Online Simulation —

Publication ID: 1531270 Tyson JJ. BioModels COnline Simulation -
Department of Biology, Virginia Polytechnic Institute Biomodels Home Index JWS Online
Biomodels: BIOMD0000000005 |~
Original Model: 2/00MD0000000005.xml.origin bgbiol:hasVersion Reactome REACT 152 Tyson1991 \_BMI_
EEETT =T Powered by JWS Online
Submitter: Nicolas Le Movére ioli ' AELL Pathway Sceld1l
set#1 bgbiolisVersionOf eI BRI e J}l\’SApplEt - ver S.D.SP Txrsntn1991 - ‘ ‘
P . EH LY HEE Evaluate Model
Submission ID: MODELGE14644188 hakinl aeeursin Taxanomv FungilMetazo; PL vl call 1
SII | http: / fiij.mib.ac.uk /webMathematica/Examples /PlotScript 11.jsp?fun="]W5s "Tyson199 I Eg':i tgnotP 1 G Sim | State
—— F4 vl ka 1000 : :
Lz [ P5 vl k3 200 FlmT'":)T | E;'goTl'mE
0.30¢ . P6_vl kS notP 0.
cr : P7_ vl klaa 0.015 ) Rates ® Metabolites
i PE_vl k2 0. Type | output| Plot |

Er g 025¢ 1 F9_v1 k7 06 M1 2 O |a]

= [ PLO_vl 4 180 M2 CP [l

= 020k ] P11 vl k4prime 0.018 M3 Myar
I 7 - El Empnset |0, M4 ¥ O

= 11 C2[0] 0. M5 YP L]

2 0.15¢ 1 2 CPIO] 1 M6 pM
Th ® 12 Mvar(0] 0. F1 vrea.. [ [
M 2 010} ] 4 V(O] 0 2 yRea. [
Ty — I5 YP[0] 0. F3 viRea... [
Ab 5 pM[0] 0.3 F4 v[Rea... [
Th  0.05f . he majaor evel F5  Rea. [
an [ can operate F& viRea.. [ H
ac g0t \ — U\ — N Muar with metaph POWERED BY 7 Rea. O |
div 0 20 40 60 80 100 120 s typical ofn | webMATHEMATICAD ¢ Reset || F&——2ea [
Th time (min) s (http:lfwww.
Te
Fo Download the results in text or comma separated value format (e.g. for Excel import): I A e o |zotero
To Chelliah W, L — o . g — =
2L antitative kinetic models. BMC Syst Biol., 4:92. "
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of individual signalling pathways

Chemical kinetics models
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of whole genome reconstructions
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Path2Models

Path2Models Is a branch of BloModels Database dedicated to hosting models automatically generated from pathway resources, such as KEGG, BloCarta, MetaCyce, PID and
SABIO-RK.

Browse models

Models from this branch are classified In 3 distinct categorles:

* metabolic models
*® non-metabolic models

® whole genome metabollsm models

One can also browse those models by organism:

e |ist of all organisms

Search models

The following search will only look for models coming from the path2models project:

I Search
Help about the search

® The keywords AND or OR (In upper cases) are avallable to refine the search. By default, If more than one word Is present In a query, OR will be used to combine them.
® Double quotes (") can be used to force the search engine to match a whole expression containing several words.
® The colon character (;) must be escaped In the querles; one can use a backslash for this purpose (L).

Download all models

® Archives of all models (from the latest release)

Additional information

Those automatically generated models are only partially parameterized. In the case of KEGG signaling pathways for which no mechanistic detalls are provided, the models
(with qual constructs) contaln only topological relationships together with Interaction signs. No logical rules specify the effects of (comblned) Interactions, and these models




Path2Models:

Here are all the whole genome metabollsm models avallable:

¢ [Eubacterlum] cylindroldes T2-87

® Acaryochlorls marina (strain MBIC 11017)

¢ Accumulibacter phosphatis (strain UW-1)
® Acetobacter pasteurlanus (strain NBRC 3283/ LMG 1513/ CCTM 1153)

* Acetobacter pasteurlanus [FO 3283-01-42C

® Acetobacter pasteurianus [FO 3283-03

* Acetobacter pasteurlanus IFO 3283-07

* Acetobacter pasteurlanus IFO 3283-12

¢ Acetobacter pasteurlanus [FO 3283-22

¢ Acetobacter pasteurlanus [FO 3283-26

* Acetobacter pasteurlanus [FO 3283-32

® Acetobacterium woodil (strain ATCC 29683 / DSM 1030 / JCM 2381 / KCTC 1655)
* Acetohaloblum arabaticum (strain ATCC 49924 / DSM 5501 / Z-7288)

e Acholeplasma laidlawil (strain PG-8A)

® Achromobacter xylosoxidans (strain Ag)

* Acidaminococcus fermentans (strain ATCC 25085 / DSM 20731 / VR4)

* Acidaminococcus Intestinl (strain RyC-MR35)

® Acidianus hospitalis (strain W1)

* Acidilobus saccharovorans (strain DSM 16705 / VKM B-2471 / 345-15)

¢ Acidimicroblum ferrooxidans (strain DSM 10331 / JCM 15462 / NBRC 103882 / ICP)
® Acidiphilium cryptum (strain JF-5)

¢ Acidiphilium multivorum (strain DSM 11245 / JCM 8867 / AIU301)

* Acidithiobaclllus caldus (strain SM-1)

® Acidithiobaclllus ferrivorans S53

¢ Acidithiobaclllus ferrooxidans (strain ATCC 23270 / DSM 14882 / NCIB 8455)

® Acidithiobacillus ferrooxidans (strain ATCC 53993)

* Acidobacterium capsulatum (strain ATCC 51196 / DSM 11244 / JCM 7670)

¢ Acidothermus cellulolyticus (strain ATCC 43068 / 11B)

* Acidovorax avenae (straln ATCC 19860/ DSM 7227 / JCM 20985 / NCPPB 1011)
® Acidovorax citrulll (strain AACDO-1)

* Acidovorax ebreus (strain TPSY)

* Acidovorax sp. (straln JS42)




Whole Genome Metabolism - Homo sapiens

Download SBML Send feedback

SBML L2 V4 K

SBML L2 V4 (with Identifiers.org URLS) Model information

Identifier: BMID0O00000140305 Project: path2models Submission: 19 May 2012 15:48:00 UTC
Format: SEML L2 V4 Categories: genome-scale Last modified: 04 Oct 2013 04:05:27 UTC

Published: 19 May 2012 23:49:21 UTC

Annotations

Homo saplens Taxonomy
Homo saplens (human) KEGG Genome
Initlal sequencing and analysis of the human genome. PubMed
The sequence of the human genome. PubMed
Finishing the euchromatic sequence of the human genome. PubMed
The DMA sequence and biologlcal annotation of human chromosome 1. PubMed
Generation and annotation of the DNA sequences of human chromosomes 2 and 4. PubMed
The DNA sequence, annotation and analysis of human chromosome 3. PubMed
The DNA sequence and comparative analysis of human chromosome 5. PubMed
The DMA sequence and analysls of human chromosome 6. PubMed
Human chromosome 7: DNA sequence and blology. PubMed
The DNA sequence of human chromosome 7. PubMed
DMA sequence and analysis of human chromosome 8. PubMed
DNA sequence and analysis of human chromosome 8. PubMed
The DMA sequence and comparative analysis of human chromosome 10. PubMed
Human chromosome 11 DNA sequence and analysis Including novel gene identification. PubMed
The finished DNA sequence of human chromosome 12. PubMed
The DMNA sequence and analysis of human chromosome 13. PubMed
The DMA sequence and analysis of human chromosome 14. PubMed
Analysls of the DNA sequence and duplication history of human chromosome 15. PubMed

The sequence and analysls of duplication-rich human chromosome 16. PubMed




BioModels Web Services

With BloModels Web Services, users can programmatically access up-to-date Information from BloModels Database without Installing a local copy of the database. They provide a wide
range of features for searching and retrleving models. Furthermore, some features can help users to extract Interesting parts from a large model and assemble them Into a fully valid
submodel. For any comments or new feature enquirles, please feel free to contact us.

Available features

® Available features
e WSDL

The list of avallable features's page describes all the avallable services In a nice human readable way, Included a detalled description of all methods. The WSDL (Web Services Description
Language) defines the provided services In an XML format file. This enables third-party software to automatically generate clients for accessing the services.

Java library

The Java llbrary provides a very convenlent way to use the web services. It gives access to Improved methods (for example giving access to 'SimpleModel' objects rather than raw XML) In
order to make the use of the web services easler.

Documentation
The library documentation gives Information for developers wishing to use the API:

® Java library documentation (Javadoc)

Get the library via Maven
The library Is avallable from the EBI Maven repository.

You Just need to add the following to your pom.xml to get it and all its dependencles:

<dependencias>
<dependency >
<groupldruk.ac.ebi .biomodels</groupIds=
<artifactIdrbiomodels-wslib</artifactid=
<version>l.2l1</version>
=/ dependency >
</dependencies>

<repositories=
<repository:>
<idrebi-repo</id>
<name>The EEI internal repository</name>
<url=>http://www.ebi.ac.uk/~maven,/m2repo</url=>
<releases>
<enabled>true</enabled=>
</releases>



Index of ftp://ftp.ebi.ac.uk/pub/databases/biomodels/weekly_archives/2012/

* Up to higher level directory

Name Size Last Modified
- Biokodels-Database-weekly-2012-01-02-sbmls.tar.gz 11734 KB 220312  00:00:00
- BioModels-Database-weekly-2012-01-09-sbmls.targz 11735 KB 22/03/12  00:00:00
-z BioModels-Database-weekly-2012-01-16-sbmls.targz 11734 KB 220312 00:00:00
Index of ftp://ftp.ebi.ac.uk/pub/databases/biomodels/releases/
‘E‘ Up to higher level directory
Name Size Last Modified
E 2005-04-11 nafozMz  00:00:00
ES z005-06-01 08/02/12 00:00:00
E 2005-07-28 08/02/12 00:00:00
ES z006-01-31 08/02/12 00:00:00
E
E Index of Ftp://ftp.ebi.ac.uk/pub/databases/biomodels/releases/latest/
=
‘& Up to higher level directory
Name Size Last Modified
== BioModels_Database-r23_pZm-metabolic.tarbzz 1966032 KB 10/08/12 151900
= BioModels_Database-r23_pZm-non_metabolic.tarbz2 TBY26 KB 10/08/12 1519:00
== Biolodels_Database-r23_pZm-whole_genome_metabolism.tarbzz 509109 KB 10/08/M12 1520:00
= BioModels_Database-r23_pub-all_Files.tarbz2 601968 KB 10/08/12  21:03:00
= Biolodels_Database-r23_pub-shml_Files.tarbzz 10992 KB 11/08/12 13:10:00
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EMBL-EBI

e Developers
Mélanie Courtot, Alexander Broicher,
Finja Buchel, Marco Donizelli, Marine
Dumousseau, Gael Jalowicki, Mihai
Glont, Ron Henkel, Arnaud Henri,
Sarah Keating, Christian Knuepfer,
Camille Laibe, Chen Li, Lu Li, Florian
Mittag, Kedar Nath Natarajan, Jean-
Baptiste Pettit, Nicolas Rodriguez,
Karim Tazibt, Martijn van lersel,
Dagmar Waltemath, Sarala
Wimalaratne, Yangyang Zhao, Anna
Zhukova

e Curators
Ishan Ajmera, Vijayalakshmi Chelliah,
Harish Dharuri, Lukas Endler, Enuo
He, Nick Juty, Vincent Knight-
Schrijver, Audald Lloret, Michael
Schubert, Melanie Stefan

e Henning Hermjakob, Janet Thornton

External contributions

e Collaborators

Upi Bhalla, Andreas Drager, Jurgen
Eils, Mike Hucka, Hiroaki Kitano, lon
Moraru, Julio Saez-Rodriguez, Herbert
Sauro, Maria Schilstra, Falk Schreiber,
Jacky Snoep, Neil Swainston

Scientific Advisory Board

Upi Bhalla, Carole Goble, Thomas
Lemberger, Pedro Mendes, lon
Moraru, Wolfgang Mduller, Philippe
Sanseau, Herbert Sauro, Jacky Snoep

e All the computational systems Biology

community, in particular: Rainer
Machne, Bruce Shapiro, Kieran
Smallbone

Current member
coordinator
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Generous funders

BBSRC EMBL-EBI

blosaence for the future

@ NIGMS i@

Innovative Medicines Initiative

[
@Eno elixir......
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