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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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species
reportentries reactiomstidled &id NUMERIC € Iacation
kineticsreport 7 - > & reactionsstudisdid  NUMERIC < ichiometricvalue CHARACTER VARYING(280) | [ & locationid  NUMERIC
& lineticsreportid  NUMERIC |€—  lineticsrepoitid  NUMERIC L il CHARAGTER VARYIN(30) by CHARAGTER VARYINGED) Setonphs  EHACRTERNORIINOE0)
Iboratony CHARACTER VARYING(100) Bsns o ASTERVARVINGES reportentrisid NUMERIC lacationid NUMERIC r compintoid  NUMERIC
project CHARACTER VARYING(100) developmentalstage CHARACTER VARYING(45) Rumpkdolc L B reactionsstudiedid  NUMERIC
S EliASR YR VAR YN CEaBd e EMANkETER AR NaRE teac_squation CHARAGTER VARYING(S00) name CHARACTER VARYING(S00) CorRphng
localexpid CHARACTER VARYING(S00) tissue CHARACTER VARYING(45) e CHARAGIER VATINSPO) samplfld HOMER: B & compoundia NUMERIC
published_in  CHARACTER VARYING(2000) strain CHARACTER VARYING(45) R CHARRRAE ST AL it ) nsie CHARAGTER VARYING(500)
comments CHARACTER VARYING(2000) organism CHARACTER VARYING{45) e s A, compoundtype CHARACTER VARYING(SD)
viva_vitro CHARACTER VARYING(100) S GHARNGTER VARVIND stoichiomatriovaios CHARAGTER VARYING(SC)
samplimsnianinfold NUMERIG ppotein_in_reaction provider CHARACTER VARYING(E00)
subm_date DATE L | T UGERE pravider_id CHARACTER VARYING(S00)
P i SRS inchi_stiing CHARACTER VARYING(1000)
i RN ER AR smiles CHARACTER VARYING(S00)
— CHARAGTER VARYINGEOD) cas_numbet CHARACTER VARYING(S0)
kinparameter kineticlaw wildtype CHARACTER VARYING(300) i pecienic NUMERC
& parameterid  NUMERIC ! & Lineticlawd A mohweight_kda CHARACTER VARYING(10D) [e=avmslanwditil S NUMERIY
partype CHARACTER VARYING(SD) e e . pressed_in CHARACTER VARYING(30D)
name CHARACTER VARYING(SD) ipHonid  NUMERIC recombinant CHARACTER VARYING(100)
var_or_const CHARACTER VARYING(S0) it s Wb G j uniprotia CHARACTER VARYING(S0)
compinfaid  NUMERIC ol CHARACTER VARYING(EO) complementaryinfoid NUMERIC -
species CHARACTER VARYING{200) —[ Kitype CHARACTER VARYING(30D) compoundid NUMERIC %r
linsticlawid  NUMERIC provider CHARACTER VARYING(10D)
stantval DOUBLE PRECISION provider_id CHARACTER VARYING(100)
endvalue DOUBLE PRECISION ot e protein
st_dev DOUBLE PRECISION e ONERG
unit CHARACTER VARYING(E00) uniprotid CHARACTER VARYING(500)
o i expconddescription maheejaht ks NAMERY
number_of_units NUMERIC
> & 1ptor) AER < & proteinia NUMERIC
buffer CHARACTER VARYING(100D) abdelgh ey AR
Sumpiotatd HUMERIS T ? name CHARACTER VARYING(S00)
r complementaryinfoid NUMERIC
expcondvalue
& expoondvalueid NUMERIC
condtype CHARAGTER VARYING(S0)
starval DOUBLE PRECISION
endvalue DOUBLE PRECISION
st_dev DOUBLE PRECISION annotations
unit CHARACTER VARYING(45) annctationid  NUMERIC
expdesaiiptionid NUMERIG I} complementaryinfo elemid CHARACTER VARYING(SD)
complementaryinfoid NUMERIC &£ infoid  NUMERIC i
" coment  CHARACTER VARYING(3000) uri CHARACTER VARYING(200)
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SABIO-RK HITS

M You are logged in as anonymouslUser
Username: : remembear me

@ &
SABIO-RK

HOME | CONTACT | HELP | IMPRINT | Reaction Search

& =

Search 2

: =
' Use wildcard "%" to display e.g. all kinases in the selection list (type "%kinase%:").

—Search criteria: Join entries with
Reactant: ! AND or @ OR
Pathway: 5 a 2.1.1.45: Thymidylate synthase

—Enzyme:
2.1.1.45 Thymidylate
synthase
Publication: I ICd =
Protein:
<o
Sign. event: ; =
Oroganism:
Tsue:
Cell. loc.:
Exp. cond.;

Kin. data: -]
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SABIO-RK HITS

m ¥ou are logged in as anonymousUsear
Username: Password: [[] remember me

[ Anfrage senden ] [ Zuricksetzen ]

SABIO-RHK

HOME | CONTACT | HELP | IMPRINT | Search Results

*  Total number of reactions found for specified Kinetic Data Availability:
search criteria: 3 Kinetic |:|E_|tE| _available matching the
Click here to view your search criteria i3 search criteria
Search ” z \I Kinetic data available, but not matching
|\ Modify Search y, all search criteria
@ Mo kinetic data available
Number of results per page: 10 ( Display j
—Search criteria:
Reactant:
Pathway: E
—Enzyme: Show only reactions having kinetic data matching the search criteria
2.1.1.45:Thymidylate
synthase
Publication:
Protein: Seleq:l_: only | Kinetic I:_rata Kinetic data
Sign. modific.. Reactions Reschon(=) i t|_"5 for enzymes
Sign. event: kinatic data) [Eli::ia::l\ul":‘ew} $ERCI: boi )
Organism: 5,10-Methylenstetrahydrofolate + dUMP =-
Tissue: = dTME + Dihvdrofalate Ij 23 2— 1.1.45 31
Cell. loc.: L= 2-Mercaptoethanol + E-5-{ 2-Bromovinyl }-
Exp. cond.. 2'-decxyuridine monoohosphate <-> 1-(3-
Kj[f‘data; Hydrosy-4-hydrossymethyl pent i Ij 3 2:1.1.45 31
[1.4]oxathian-2-vI-1H-pyrimidine-2 4-
dicne -
1, 4-Dithicthreitel + 5-Bromo-dUMP <-=
Oxidized dithiothreital + Hvdrobromic acid [ 2.21.1.45 21

+ dume
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Kinetic Data Available for Reaction:

D-Glucose 6-phosphate <-> D-Fructose 6-phosphate

SABIO—-RK
Show only kinetic data matching the search criteria

( Expand all )[ Close all )

Entry Nr. 29390 [(2E] [ select
‘ Organism: ‘ Saccharomyces cerevisiae (strain BY4700 transformed in Y258)
"l’lssue: ‘ =
‘ ECClass: 5.2.1.9 vildtype Glucose-6-phosphate isomerase
‘ Recombinant expressed in Saccharomyces cerevisiae
[Substrates
name location|comment
Products
name location|comment
[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 - 5.1 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

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, g e RIS e ;.

Manchester| L ifl =

2459

UK

Systems
Biology
(MCISB),

Glycolysis|Centre for 2009|225
Integrative -
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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 S| 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/

Andreas Drﬁge:r1= Hi

ICenter for Bioinformati
Institute, Wellcome 1

Short description: 5B
web service is availabls
PNG. SBML2LaTeX
options. The purpose o
detection, proofreading

SBML Model Report

Model name: “SABIOmMmdI26Mar2009330”
BML AATEX

March 28, 2009

1. General Overview

This is a document in SBML Level 2 Version 3 format. Table 1 gives an overview of the quanti-
ties of all components of this model.

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

Element | Quantity || Element | Quantity
compartment types 0 || compartments 1
species types 0 || species 28
events 0 || constraints 0
reactions 10 || function definitions 10
global parameters 0 || unit definitions 2
rules 0 || initial assignments 0

Model Notes

This model has been created with the help of the SABIO-RK Database (http://sabio.villa-bosch.de/SABIORK)

2. Unit Definitions

Lukas Endler’, Martin Golebiewski®,

ha, United States, 3Eu.mpean Bioinformatics
| Research gGmbH, Heidelberg, Germany

rmat into LaTeX files. A convenient
TeX. DVI, PS, EPS, GIF. JPG or

User Interface or several command line
is is helpful and important for_ e g error
PMCID: PMC2682517

cs/btp170.

iles into human-

donné Motsou Wouamba,'
fler,* Martin Golebiewski,*
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» Currently up to SBML Level 2 Version 4
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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 S| 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)

KEGG 1D

getCHEBIID

getCompoundIDFromKEGGID
getCompoundIDFromCHEBIID )

getCompoundName)

ChEBI ID

searchCompounds

Pathway Narne

Compound Name

getMultipleCompoundIDs ,

getKEGGID getCompoundID )

getReactionIDs

‘getReactionIDFromCompound

F

searchEnzymesByName ,

getReactionIDsFromCompoundID j

Reaction ID

searchEnzymesByECNumber

getCompoundIDFromSpeciesID

gEtRcaat:tit:mIIJByKEGG)/I
getKEGGReactionID

KEGG Reaction 1D

getGeneralReactionEquationy

getReactionEquation 5
Stoichiometric
Equation

‘getUnknownModifiersSpeciesIDs

getKinLawlIDs 3

getECFromReactionID ,

getReactionIDFromEC )

getReactionInstancelDs

|74
Reaction Instance
jis}

‘getEnzymeProtein

9

etTissue
Enzyme Variant

getReactionInstanceIDsFromProtein 3

getEnzymeVariant

EC Number

getReactionIDFromEnzyme 3

getECByName

LY
getKinLawIDsNotNull ,

\

getSubstratesSpeciesIDs y
getProductsSpeciesIDs 5

getActivatorsSpeciesIDs

Species 1D
getInhibitorsSpeciesIDs

getLocationID
; getCatalystsSpeciesIDs »
Location ID getCofactorsSpeciesIDs )

getLocationName

Kinetic Law [D

getPubmed

getKinLawIDFromPubmed 3

Location Name

GenerateSBMLentities

PubMed ID

getExpConditions

getOrganismFromKLID ,

A%

| Protein

getKineticLaw

Kinetic Law
Formula

getParametersXML

I SBML ] [ Organism ] [ Exper\menta\ } [ Parameters ]
Conditions
Legend
D Inouts/Cutputs d Web service method
- Input (Entry point] % Data Transformat on

- JAW-WS based

- Integration possible in
modeling platforms or
simulation tools
(e.g.CellDesigner)

- Cross-linking with
other databases (e.g. ChEBI)

- Data export in SBML
supported

HITS
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Name or
EC Number

®C0
CellDesigner

/
o

Reaction |ID =

[ Reaction »' SABIO-RK
—

 Instance 1D [

Kinetic Law
D

SBML

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

To apply, please send CV by 31 October 2010
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