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Kinetic data from literature and directly from experiments merged with data
describing biochemical reactions and pathways from other resources

Data about metabolic and signalling reactions, as well as reaction mechanisms

Data is unified, structured, normalized, interrelated and annotated
Access through a web-based user interface and through web-services (API)
Proprietary levels can be defined to restrict access to sensitive data

Data export possible in Systems Biology Markup Language (SBML)
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SABIO-RK Experimental Kinetic Data

Extensible Markup Language (XML) based
exchange file format

* Developped for data import into the SABIO-RK database

» Data schema mapped to the SABIO-RK database model
- Data can be directly integrated into SABIO-RK

« Uses Controlled vocabulary (Constraints)

« Supports standardized annotations for many data types
- Compliant with the MIRIAM standard (Minimal Information Required
In the Annotation of Models)
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« Data model flexible and conferrable for exchanging experimental kinetic
data between databases and tools
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SabioML: Exchange Format for
Experimental Kinetic Data

HITS

o
— .
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location
reportentries reactionsstudied L NUMERIC |—
f‘:)\ kineticsreport 2 > & reactionsstudisdid  NUMERIC i icvalue CHARACTER VARYINGESD) | |9 & locationid  NuMERIC
%imﬁcy UM o ia E wcclamsid CHARACTER VARYING(30) role CHARACTER VARYING(S0) descript CHARACTER VARYING(B00)
et § ok hn | il i compinfoid HUMERIE
ipboratary CHARACTER VARYING(100) phenotype CHARACTER VARYING(45) repoftartrisdd WxE:'z Iecallenid HUME:IC r E
infaid N {{ acti studiedid HUMERIC
Troiect CHARACTER VARYING(100) developmentalstage CHARACTER VARYING(45) Sompendel € reactionsstudie
i (500, CHARACTER VARYING(SOO
Dubmitter CHARACTER VARYING(100) celitype CHARACTER VARYING(45) Manzeqaaion A e AR INEER) m""'m : ol 400) compound
G50 i
Ucalexpid CHARACTER VARYING(E00) tissue CHARACTER VARYING(45) ww'_“'—“ CHARAGTER VASYIKAGD) “m? ° M & compoundid NUMERIC
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o release_data CHARACTER VARYING bl PR LR L N P0)
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</compound =

<location descript="UNDEFINED" /=
</species=
zspecies name="2-(alpha-Hydroxyethyl)thiamine diphosphate" role="Product" stoichiometricvalue="1.0" speciesid="species3">
- <compound name="2-(alpha-Hydroxyethyl)thiamine diphosphate" compoundtype="SimpleMolecule" stoichiometricvalue="1.0"

inchi_string="InChI=1/C14H22N408P2S/c1-8-12(4-5-25-28(23,24)26-27(20,21)22)29-14{9(2)19)18(8)7-11-6-16-10(3)17-13(11)15/h6,9,19H,4-

5,7H2,1-3H3,(H4-,15,16,17,20,21,232,23,24) /p+1/fC14H23N408P25/h20-21,23H,15H2 /q+1">
- zcomplementaryinfo=
zannotation uri="urn:miriam:obo.chebi" elemid="CHEBI%3A978" /=
<annotation uri="urn:miriam:kegg.compound" elemid="C05125" />
=/complementaryinfo>
</compound =
<location descript="UNDEFINED" /=
</speciesx
<species name="Enzyme" role="Modifier-Catalyst" stoichiometricvalue="1.0" speciesid="species4">
- <compound name="PDC1" compoundtype="ProteinPeptide" stoichiometricvalue="1.0">
- <complementaryinfo>
<annotation uri="urn:miriam:uniprot" elemid="P06169" />
=/complementaryinfo>
</compound=>
<location descript="UNDEFINED" /=
</species>
<kineticlaw sboid="28" formula="kcat * Et * S [ (Ks + S)" provider="http:/ /www.mcisb.org/memo-rk/"
provider_id="_df450755_d5d2_4ad4_ bce6_cD1f3625996e" kitype="Michaelis-Menten" >
<kinparameter startval="18070.0" st_dev="555.2" unit="s~(-1)" partype="catalytic rate constant" name="kcat" sboid="25" var_or_const="Constant" />
<kinparameter startval="0.5362" st_dev="0.1445" unit="mM" partype ="Michaelis constant" name="Ks" sboid="27" var_or_const="Constant"
species="speciesl" />
<kinparameter startval="2.5" endvalue="10.0" unit="mM" partype="concentration" name="8" sboid="196" var_or_const="Variable" species="speciesl" />
<kinparameter startval="152.6" unit="mM" partype="concentration" name="species2" sboid="1986" var_or_const="Variable" species="species2" /=
<kinparameter startval="1.8E-8" unit="mM" partype="concentration" name="species4" sboid="196" var_or_const="Variable" species="species4" />
- <expconddescription buffer="sodium chloride, 0.0245mM potassium chloride" >
<expcondvalue startval="7.0" condtype="pH" />
<expcondvalue startval="30.0" unit="Celsius" condtype="Temperature" /=
</expconddescription
=fkineticlaw =
<complementaryinfo =
<annotation uri="urn:miriam:kegg.reaction" elemid="R00755" />
</complementaryinfo>
<protein_in_reaction name="Pyruvate decarboxylase isozyme 1" uniprotid="P06169" wildtype="wildtype" recombinant="recombinant"
expressed_in="Saccharomyces cerevisiae" />

</reactionsstudied=

o o e S R L e

- =complementaryinfox

<annotation uri="urn:miriam:taxonomy" elemid="4932" /=
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D-Glucose 6-phosphate <-> D-Fructose 6-phosphate SABIO-RK

Kinetic Data Available for Reaction:

Show only kinetic data matching the search criteria

C Expand all ) KL Close all )

0.1: Posted 19 Oct 2010

Entry Nr. 29390 [2])[E]
g;_Organismz ‘ Saccharomyces cerevisiae (strain BY4700 transformed in Y258)
o r
§E‘l’lssue: -

SﬁEc Class: 5.2.1.9 ‘ vildtype Glucose-6-phosphate isomerase
<'Recombinant [expressed in Saccharomyces cerevisiae
S
i [Substrates
E_» name location|comment
B |D-Fruc e phosphate|- -
D 2 s Sph3
C
® |Products
o 5
@ name location|comment
3 |o-Glucose 6-phosphatel- -
g
< [Modifiers
name [1ocation effect comment|protein complex
Glucose-6-phosphate isomerase(Enzyme)|- Modifier-Catalyst|- (P12709)*2;
Kinetic Law
type formula
Michaelis-Menten keat *Et * S/ (Ks = S)
|Param¢tlr |
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SABIO-RK
[Modifiers
name location effect comment|protein complex
Glucose-6-phosphate isomerase(Enzyme)|- Modifier-Catalyst|- (P12709)*2;
Kinetic Law
type formula

Michaelis-Menten

kcat * Et * S/ (Ks = S)

Parameter

name |[type species start val. |end val. |deviat. |unit comment
keat  |kecat - 247.2 - S5.1] s~(-1)|-

Ks Km D-Fructose 6-phosphate 0.307 -| 0.021 mM|-

S concentration D-Fructose 6-phosphate - 2.0 - mM|-

Et concentration Enzyme 6.67E-7 - - mM|-

Experimental conditions

Nature Precedings : doi:10.1038/npre.2010.5030.1 : Posted 19 Oct 2010

2459|Glycolysis|Centre for [2009]|2

Integrative
Systems
Biology
(MCISB).
UK

start value end value unit
pH 6.5 - =
temperature 30.0 = °C
Baaiae 0.0mM Glucose-6-phosphate 1-dehydrogenase, 100.0mM 2-(N-morpholino)ethanesulfonic
acid, 5.0mM magnesium dichloride, 100.0mM potassium chloride, 0.4mM NADP
Reference
iS:BIORK title author year |direct submission link
Hanan
Messiha
and Naglis
Malys, 5 =
Manchester|

I
|
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Reaction Kinetics Warehouse:
Reactions, kinetic equations and parameters (with corresponding units)
from different database entries can be exported in one SBML file

Data is annotated (RDF and SBOterms) according to MIRIAM
Annotations include SABIO-RK Ids (reaction and kineticlaw) for tracking
Optional normalization of kinetic parameters to Sl base units

Model can also be exported as human readable PDF - SBML2LaTeX
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http://www.ra.cs.uni-tuebingen.de/software/SBML2LaTeX/

ML 2IATEX

Conversion of SBML files into human-readable reports

Andreas Drager', Hannes Planatscher!, Dieudonné Motsou Wouamba!, Adrian Schroder!. Michael Hucka®. Lukas Endler’, Martin Golebiewski®,
Wolfgang Miiller®, and Andreas Zell!

'Center for Bioinformatics Titbingen (ZBIT), Germany, “California Institute of Technology, Beckman Institute BNMC, Pasadena, United States, “European Bioinformatics
Institute, Wellcome Trust Genome Campus, Hinxton, United Kingdom, #S cientific Databases and Visualization Group, EML Research gGmbH, Heidelberg, Germany

Short description: SBML2LaTeX is a tool to convert files in the System Biology Markup Language (SBML) format into LaTeX files. A convenient
web service is available, which allows the user to directly generate various file types from SBML including PDF, TeX, DVI, PS5, EPS, GIF, JPG or

PNG. SBML2LaTeX can also be downloaded and used locally in batch mode or interactively with its Graphical User Interface or several command line
options. The purpose of SBMIL2L.aTeX is to provide a wav to read the contents of XMT -based SBEML files. This is helpfill and important for,. e.g.. error

detection, proofreading and model communication. Bioinformatics. 2009 June 1: 25(11): 14551456 PMCID: PMC2682517
Published online 2009 March 23. doi: 10.1093/bioinformatics/btpl170.
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SBML2L'TeX: Conversion of SBML files into human-
readable reports

Andreas Drager,"” Hannes Planatscher.' Dieudonné Motsou Wouamba,'
Adrian Schroder,' Michael Hucka,? Lukas Endler,® Martin Golebiewski,*
Wolfgang Muller,* and Andreas Zell’
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Reaction Kinetics Warehouse:
Reactions, kinetic equations and parameters (with corresponding units)
from different database entries can be exported in one SBML file

Data is fully annotated (RDF and SBOterms) according to MIRIAM
Annotations include SABIO-RK Ids (reaction and kineticlaw) for tracking

Optional normalization of kinetic parameters to Sl base units
Model can also be exported as human readable PDF - SBML2LaTeX

SBML export of literature data

SBML export of direct submission data
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SABIO-RK API Access
(Web Services) HITS
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- Input (Entry point] % Data Transformat on

- JAW-WS based

- Integration possible in
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simulation tools
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other databases (e.g. ChEBI)

- Data export in SBML
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http://lwww.celldesigner.org
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If you want to speed up SABIO-RK
development

Get Involved

Two software developer positions available in the research group "Scientific
Databases and Visualization" (Heidelberg Institute for Theoretical Studies)

http://www.h-its.org/english/jobs/index.php

Nature Precedings : doi:10.1038/npre.2010.5030.1 : Posted 19 Oct 2010

To apply, please send CV by 31 October 2010



SABIO-RK j ]HITS

SABIO—RK

http://sabio.h-its.org

Nature Precedings : doi:10.1038/npre.2010.5030.1 : Posted 19 Oct 2010

Heidelberg Institute for
Theoretical Studies
HITS



