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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 standard formats (e.g. SBML and BIOPAX)
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Welcomel!

SABIO-RK is a curated database that contains information about biochemical reactions,
their kinetic rate equations with parameters and experimental conditions.

SABIO-RK tutorial at ICSB2012
31-07-2012

SABIO-RK will be presented at the
International Conference on
Systems Biology (ICSB) on August
19, 2012, 9:00 am - 2:30 pm as
part of the tutorial Modelling and
Simulation of Quantitative
Biological Models ¥

more:

Web Services - User Survey
04-07-2012

To improve the SABIO-RK web
services we prepared a short user
SABIO-RK database search survey 'l.ll.rhi+::hpl'l.|-.r4t5"E| would like to ask
all web service users to fill in.

Click to start the survey! W more=

{© Hits gGmbH | Terms & Conditions | Imprint
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Organism Taxonomy Search HITS

O BioPortal Browse Search Mappings Recommender  Annotator Resource Index  Projects

NCBI organismal classification

Visualization MNaotes (0) Term Mappings (16) Term Resources

AL LU YR

: z -
= Sarcopterygii Preferred Name Mammalia
L-El Coelacanthimorpha
L’EI Dipnoi Synanyms mammals
=8 Tetrapoda (has_exact_synonym)
[ w D obo:NCEITaxon_40674
: " Sria Full Id http: / /purl.obolibrary.org/obo/NCBITaxon 40674
= Theria
- Eutheria Database Cross Reference GC_ID:1
LEI Afrotheria ’ Has Exact Synonym mammals
iz Euarchontoglires
#- Dermoptera Has Obo Namespace ncbi_taxonomy
1+ Glires
2 Primates i Has Rank class
= Haplorrhini
aprorrmim Has Related Synonym mammals

= Simiiformes |
& Catarrhini i NCBITaxon:40674
1#- Cercopithecoidea
El Hominoidea

LE'I Hominidae

L-:l Homininae
. @ Gorilla
LE'I Homo
: Li'l Homo sapiens
: ‘. Home sp. Altai
; - Pan
: - Ponginae
- Hylobatidae

m

Label Mammalia

Sub Class Of Amniota

#- Platyrrhini

[#- Tarsiiformes

[#- Strepsirrhini
#- unclassified Primates
|#- Scandentia

o

The Hational Center for Biomedical Ontology is one of the National Centers for Biomedical Computing supported by the NHGRI, the MHLEI, and the NIH Common Fund under
Trustees of Leland Stanford Junior Univ - All 1ts reserved.
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Tissue Ontology Search —

SABIO-RK can be queried for all data referring to a tissue and all ontological childs

— Term Infarmation

ID: BT0:0000759

Name: liver

—Associated information

1: A large very vascular glandular organ of vertebrates that secretes bile and causes important changes in many of the substances contained in the blood (as by converting sugars into ghycogen which it stores up until required

Gy and by forming urea). 2: Any of various large compound glands associated with the digestive tract of invertebrate animals and probably concerned with the secretion of digestive enzymes.

xref_definition || From Merriam-WWebster's COnline Dictionary at www Merriam-Webster. com:hitp./vww . m-w.com/cgi-bin/dictionary ?book=Dictionary&va=liver

— Term Hierarchy
Paths to Reot ' Child relationships: @

g i
d_l.gea ive vigous

ETO: 00014591
BTO:0000345

liver
BTO:0000759

related to

cirrhosis
) bile liver liver hepab\:v];u.l:.ar},' SflerEm noupar.a:chyrral d.'Lsa.asia
bile duect cell hepatooyte CANCEr carcinoma cell liver gpecific
ETD: 0000121 . line ETO:0000575 cell cell . cell cell
EAERL L ETO: 0000224 ETO: 0000594 ETO: 0003897 EABRCL BTO: 0005285 type
BTO: 0005266

‘o g2 Zoom e onalogy browser oy clicdng on 3 ferm in e graoh

Source: http://www.ebi.ac.uk/ontology-lookup/browse.do?ontName=BTO&termId=BTO:0000759&termName=liver

Based on the BRENDA Tissue Ontology (BTO):
Nucleic Acids Research (2011) 39 (suppl 1): D507-D513
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Search

'Organism:"mammalia (NCEI)" AND Tissue"liver (BTQ)" NOT
UniprotlD:PO0E3Y AMD Substrate:"D-Fructose 1,6-bisphosphate”

v Advanced Search

| AND 2 | | Substrate 2 | |a-fructo |

d-fructose, 6-(dihydrogen
phosphate) (0}

d-fructose 6-phosphoric acid(0)

d-fructose 2,6-bisphosphate (0]

d-fructose 6-phosphate (0
Entry View | Reaction View
d-fructose (0}

Publications

Statistics

A Login | Contact

Entries to Export:
1

Links About

Enzyme
& wikitype & mMutant || Recombinant
Kinetic Data

& Rate Equation
Environmental Conditions
pH:0-14 Temperature: -10 C* - 115 C

Source
M Direct Submission ["| Entries inserted since:
& Journal 15102008 | [7H]

Total number of kinetic law entries found: 40

123 Next display | {5 =« | entries per page
. Add to
. Enzyme Parameter |Environment
Kinetic . . . export
data Reaction Tissue |Organism ({besides cart?
ECNumber | Protein Variant concentration) | °.¢ pH - :
D-Fructose Kd
1.6-bisphosphate + H20O = Oryctolagus _
> 3.1.3.11 QONDJE T |\wildtype liver 0 _ Km 25.0 9.5 L]
D-Fructose 6-phosphate + cuniculus
Vmax
Orthophosphate
H2O + D-Fructose
: Km
.* 1.6-bisphosphate = ) _
3.1.3.11 03s7B7 Mwildtvpe liver 1 |Bos taurus Vmax 280 8.5 [




D-Fructose

1.6-bisphosphate =

Homo

sapiens

. I en o Wildtype :
' Glycerone phosphate + 4.1.213 PD5062 -V liver =
-~ aldolase B
D-Glyceraldehyde
J-phosphate
Entry ID: 2175
General infoermation
Crganism Homo sapiens
Tissue liver =
EC Class 4.1.2.13
SABIO reaction id 1338
Variant wildtype aldolase B
Recombinant expressed in Escherichia coli BL21({DE3)

Substrates
name location comment
D-Fructose 1.6-bisphosphate
Products
name location comment
Glycerone phosphate
D-Glyceraldehyde 3-phosphate
Modifiers
name location |effect comment [protein complex
fructose-bisphosphate aldolase(Enzyme) Modifier-Catalyst |- (POS0E2 1 *4;
Enzyme (protein data)
UniProt-1D name mol. weight (kDa) deviation (kDa)
s ubunit PO5062
complex
Kinetic Law
type formula
Michaelis-Menten Vmax 3/ (Km+3)
Parameter
. start end . .
nameltype species deviat. |(unit comment
val. val.

5 concentration|> | TUS10se

1,6-bisphosphate

D-Fructose
Km Km 4.0 0.6 M-

1,6-bisphosphate =

Vmax
Km

22.0

7.6

<



Substrates

name location comment

D-Fructiose 1.6-bisphosphate

Products

name location comment
dlycerone phosphate

D-Glyceraldehyde 3-phosphate

Modifiers

name location |effect comment ([protein complex
fructose-bisphosphate aldolase(Enzyme) |- Modifier-Catalyst |- (POS0E2 =1)*4;

Enzyme (protein data)

UniProt-1D name moal. weight (kDa) deviation (kDa)
subunit PO5062
complex
Kinetic Law
type formula
Michaelis-Menten Vmax*3/(Km+3)
Parameter
. start end ] ]
nameftype species deviat. junit comment
val. val.
s concentration e

1,6-bispheosphate

D-Fructose
K K 4.0 = 0.6 |-
m m 1,6-bisphosphate =

Vmax [Vmax - 4.787 - - (wmol/{min“mg) |-

Experimental conditions

start value end value unit
temperature 22.0 = ol
pH 7.6
buffer 50 mM Tris-acetate, 0.15 mM NADH, 10 mM EDTA, 100 mg/ml bovine serum albumin, 2
mg/ml alpha-glycerophosphate dehydrogenase/triose phosphate isomerase
comment
Reference
title author year journal (volume|pages |PubMed
Expressic:-.n. Furificati{:-n. and Rellos P .
characterization of natural mutants of Sygusch J, Ell}ll}ll}J Biol 275(1145-51|10625657
human aldolase B. Role of quaternary Cox TM. Chem

structure in catalysis.
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Save Model

Enter name of model: |SABIOde15Aug2[}126[ SBML level 3, version 1 E|

SBML level 3, version 1
SBML level 2, version 4

Export parameters normalized to SI base units | SBML level 2, version 3
SBML level 2, version 2

savelViodel oniDisiiassEN

savelviodel lonDisias EDE

Bioinformatics. 2009 June 1: 25(11): 1455-1456. PMCID: PMC2682517
Published online 2009 March 23. doi: 10.1093/bioinformatics/btp170.

Copyright © 2009 The Author(s)

SBML2L TeX: Conversion of SBML files into human-

QML readable reports

| Andreas Drager," Hannes Planatscher,' Dieudonné Motsou Wouamba,'
I_A ' Adrian Schroder,' Michael Hucka,? Lukas Endler,® Martin Golebiewski *
Wolfgang Miller,* and Andreas Zell'
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Data Export in SBML %H,Ts
» Currently up to SBML Level 3 Version 1
» 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
> Export with experimental conditions (SABIO-RK specific namespace)
» Optional normalization of kinetic parameters to Sl base units
» Export also as human readable PDF (only SBML level 2) > SBML2LaTeX
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k?xml version='1.8" encoding="UTF-8' standalone='no'?>

<sbml wmlns="http://www.sbml.org/sbml/level3/versionl/core” level="3" version="1">
<model name="SABIOMdllEAug2@12684" >

<notes><body xmlns="http://www.w3.0rg/1999/xhtml"

<pr

This model has been created with the help of the SABIO-RK Database

(http://sabio.h-its.org/)
(c) 2085-2812 HITS gGmbH http://www.h-its.org

</ps<br/>
To cite SABIO-RK Database, please use
"http://www.ncbi.nlm.nih.gov/pubmed/22182587"
<br/>
SABIO-RK - database for biochemical reaction kinetics. Wittig U, Kania R, Golebiewski M, Rey M, Shi L, Jong L, Algaa E, Weidemann A, Sauer-Danzwith H, Mir S, Krebs 0,
Bittkowski M, Wetsch E, Rojas I, Mueller W. Nucleic Acids Res. 20812;48(Database issue)798-6
</body»</notes>
<listofFunctionDefinitions:
<functionDefinition id="KL_2175" sboTerm="5B80:8280028":
<math wmlns="http://www.w3.0rg/1998/Math/MathML" >
<lambdaz
<bvar:
<cix Km </cix
</bvar:
<bvar:
<ci» S ¢fci>
</bvar:
<bvar:
<cix Vmax <fci> - - -
Kinetic Rate Equations
<apply>
<divide/>
<apply:
<times/>
<ci> Vmax </ci>
<ci» S <fci>
</apply>
<apply:
<plus/>
<cix Km </cix
<ci» S <fci>
<fapply>
</apply>
</lambda>
</math:
</functionDefinition:
<flistofFunctionDefinitions>
<listofunitDefinitions:
<unitDefinition id="M" name="M"3>
flist0FlIinitss
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¢/listOfFunctionDefinitions:
¢listOfUnitDefinitions>
<unitDefinition id="M" name="M">
<listOfUnits>
<unit scale="8
<unit scale="8
¢/listOfUnits:
</unitDefinition:
<unitDefinition id="molswedgeonegwedgecone” name="mol*s~(-1)}*g~({-1)}">
<listOfUnits>
<unit scale="8
<unit scale="8
<unit scale="8
</listOofUnits>
</unitDefinition:
</listOfunitDefinitions:
¢listOfCompartments:
<compartment id="compart_Cell" constant="true" name="Cell"/:
</listOfCompartments:
¢listOfSpecies:
<species i1d="SPC_1465 Cell™ initialConcentration="1" constant="false"™ hasOnlySubstanceUnits="false" name="D-Fructose 1,6-bisphosphate”
metald="META_SPC_1465 Cell" boundaryCondition="false" compartment="compart_Cell":
<annotation:
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/82/22-rdf -syntax-ns#" xmlns:bgbiol="http://biomodels.net/biclogy-qualifiers/"
xmlns:bgmodel="http://biomodels.net/model-qualifiers/">
<rdf:Description rdf:about="#META_SPC_1485 Cell™:
<bgbiol:is>
<rdf:Bag>
<rdf:1i rdf:resocurce="urn:miriam:cbc.chebi:16985"/>
<rdf:1i rdf:resource="urn:miriam:obc.chebi:37736"/>
<rdf:1i rdf:resource="urn:miriam:kegg.compound:Cea354" />

<frdf:Bag> ReaCtantS

</bgbiol:is>

anirmory T (+ Annotations)

</annotation:
</species>
¢species 1d="SPC_27 Cell" initialConcentration="1" constant="false" hasOnlySubstanceUnits="false" name="D-Glyceraldehyde 3-phosphate
metald="META_SPC_27 Cell" boundaryCondition="false" compartment="compart_Cell">
<annotation>
<rdf:RDF wmlns:rdf="http://www.w3.0rg/1999/82/22-rdf-syntax-ns#" wmlns:bghicl="http://biomodels.net/bioclogy-qualifiers/"

exponent="-1" multiplier="1" kind="litre"/:
exponent="1" multiplier="1" kind="mole"/>

exponent="1" multiplier="1" kind="mole"/»

" exponent="-1" multiplier="1" kind="second"/> Parameter UnitS

" exponent="-1" multiplier="1" kind="gram"/:
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<species id="ENZ_l48288 Cell" initialConcentration="1" constant="false" hasOnlySubstanceUnits="false" name="fructose-bisphosphate
aldolase(Enzyme) wildtype aldolase B" metaid="META_ENZ_148280 Cell" boundaryCondition="false" compartment="compart_Cell":
<annotation bgbicl="http://biomodels.net/biclogy-qualifiers/" rdf="http://www.w3.0rg/1999/82/22-rdf-syntax-ns#/">
<sbrk:sabiork xmlns:sbrk="http://sabiork.h-its.org">
<sbrk:modifierTypesModifier-Catalyst</sbrk:modifierType:
</sbrk:sabiork: <rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/82/22-rdf-syntax-ns#" wxmlns:bgbiol="http://biomodels.net/bioclogy-
qualifiers/" wxmlns:bgmodel="http://biomodels.net/model-qualifiers/">
<rdf:Description rdf:about="#META_ENZ_ 148238 Cell":
<bgbicl:is>
<rdf :Bag>
<rdf:1i rdf:resource="urn:miriam:uniprot:P@ses2"/» .
<Irdfong> Catalyzing Enzymes
</bgbicl:is>
</rdf:Description: -
</t :R0F> (+ Annotations)
</annotation>
<fspecies:
</list0fSpecies>
<listOfReactions>
<reaction id="REAC_8" metaid="META_REAC_8" reversible="true" fast="false":»
<annotation:
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/82/22-rdf -syntax-ns#" wxmlns:bgbicl="http://biomodels.net/biclogy-qualifiers/"
wmlns:bgmodel="http://biomodels.net/model-qualifiers/">
<rdf:Description rdf:about="#META_REAC 8":
<bgbicl:isVersionOfs
<rdf:Bag>
<rdf:1i rdf:resource="urn:miriam:ec-code:4.1.2.13"/>

o Reactions

</bgbicl:isversionOf:

<bgbicl:is> .
<rdf:Bag> (+ AnnOtathnS)
<rdf:1i rdf:resource="urn:miriam:kegg.reaction:R81868"/>
</rdf:Bag>
</bgbicl:is>
<bgbicl:occursInz
<rdf:Bag>

<rdf:1i rdf:resource="urn:miriam:taxonomy:236686" /> SABIO RK
</rdf:Bag> =

</bgbiol:occursIn:

bghiol:i 1
i — Annotations
<rdf:1i rdf:resource="urn:miriam:sabiork.reaction:1338"/>

<frdf:Bag>

T e
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<speciesReference constant="true" species="SPC_28_Cell" sbhoTerm="5B0:8000011" stoichiometry="1"/>
</listOfProductss
<listOfModifiers>
<modifierspeciesReference species="ENZ_148286 Cell" sboTerm="5B0:8888468" />
</listOfModifiers>
<kineticlaw metald="META KL_2175" sboTerm="SBO:@0808238":
<annotation shrk="http://sabicrk.h-its.org” bgbicl="http://biomodels.net/biclogy-qualifiers/" rdf="http://www.w3.0rg/1999/82/22-rdf-syntax-ns&/ ">
<sbrk:sabiork xmlns:sbrk="http://sabicrk.h-its.org">
<sbrk:kineticlawID>2175</sbrk:kineticLawID>
<sbrk:experimentalConditions>

::E::;:EZEi\::;ﬂ;:;mperature »22.8</sbrk:startValueTemperature: Expe rl m e ntal CO n d Itl O n S

<sbrk:temperatureUnit>®C</sbrk:temperaturelnits>

Lo (SABIO-RK namespace)

<sbrk:startValuepH:7.6</sbrk:startValuepH:>
</sbrik:pH:>
<sbrk:buffer> 58 mM Tris-acetate, .15 mM NADH, 18 mM EDTA, 18@ mg/ml bovine serum albumin, 2 mg/ml alpha-glycerophosphate dehydrogenase/triose phosphate isomerase
</sbrk:buffer:
</sbrk:experimentalConditions:
</sbrk:sabiork:> <rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/82/22-rdf-syntax-ns#" wmlns:bgbiocl="http://biomedels.net/biclogy-qualifiers/™
xmlns:bgmodel="http://biomodels.net/model-qualifiers/">
<rdf:Description rdf:about="#META_KL 2175">
<bgbicl:isDescribedBy>
<rdf:Bag>

q:;i‘l:a:i;rdf sresource="urn:miriam: pubmed: 186256577/ Da‘ta SO u rces :

</bgbicl:isDescribedBy:

i Primary source and
<rdf:1i rdf:resource="urn:miriam:sabiork.kineticrecord:2175"/> \
</;;Egjia:i§;escribed8y> SAB I O- R K e ntry I D

</rdf:Description>
</rdf :RDF>
</annotation:
<math xmlns="http://www.w3.0rg/1998/Math/MathML">
<apply>
<cix KL_2175 </ci> . .
<cir Km_SPC_1465 (ell </ci>
S Kinetic Parameters
<ci> Wmax </ci>

S & (+ SBO Annotations)

<listOfLocalParameters:
<localParameter id="Km_SPC_1465_Cell” name="Km_DFructose 16bisphosphate” walue="4E-6" shoTerm="5B0:80080027" units="M"/>
<localParameter id="Vmax" name="Vmax" value="7.97833E-5" sboTerm="5B0:0@0@136" units="molswedgecnegwedgecne”/>
</list0fLocalParameters>
<fkineticLaw:



Data Export in BioPAX %H.Ts

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

» Data is annotated according to MIRIAM

» SBPAX3 (Systems Biology Pathway Exchange) is used to represent the
reaction kinetics data and experimental conditions ( http://www.sbpax.orqg )

» Parameter units are described via the UOME (Units of Measurement
Expressions) extension to BioPax ( http://www.sbpax.org/uome/ )

» BIoPAX export is available in both web search interface and web services
(http://sabio.h-its.org/sabioRestWebServices/searchKineticLaws/biopax
endpoint)


http://www.sbpax.org/
http://www.sbpax.org/
http://www.sbpax.org/
http://www.sbpax.org/uome/
http://www.sbpax.org/uome/
http://www.sbpax.org/uome/

SABIO-RK Data Export in BioPAX i

<?7xml version="1.0" encoding="UTF-8"7>

<rdf:RDF
xmlns:rdfs="http: //www.w3.0rqg/2000/01/rdf-schema#"
xmlns:bp3="http://www.biopax.org/release/biopax-level3.owl#"
xmlns:sbx3="http: f/vcell.org/sbpax3#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:uome-core="http://www.sbpax.orgfuome/core.owlg#"
xmlns:owl="http://www.w3.0rg/2002,/07 /owl#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:sabio="http://sabio.h-its.org/biopax#"
xmlns:uome-list="http://www.sbpax.orgfuome/list.owlg">

<owl:0ntology rdf:about="http://sabio.h-its.org/biopax">
<owl:imports rdf:resource="http://vcell.org/sbpax3" />
<owl:imports rdf:resource="http://www.blopax.org/release/biopax-level3.owl" />
<owl:imports rdf:resource="http://www.sbpax.org/uome/core.owl" />
<owl:imports rdf:resource="http://www.sbpax.org/uome/Llist.owl" />

<f/owl:0ntology>

<bp3:UnificationXref rdf:about="http://sabio.h-its.org/biopax#Brenda_Tissue_Ontology:BTO:0006424">

<bp3:db rdf:datatype="http://www.w3.0rg/2061/XMLSchematstring">Brenda Tissue Ontology</bp3:db>
chnt+id sdatatuna="httn: | Juuna w2 aranl/?2081 IYMI Srhamatctrinan" <RTNAARAATA- iThn+id~

<bp3:name rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string”>D-Glucose</bg3hame>
</bp3:SmallMolecule>
<sbx3:SBMeasurable rdf:about="http://sabio.h-its.org/bliopax#tenperature7i4"=
<sbx3:5BVocabulary rdf:resource="http://sabio.h-its.org/blopax#5B0:0000147" [>
<sbx3:hasNumber rdf:datatype="http://www.w3.0rg/2001/XMLSchena#double®”>37.0</sbx3:hasNumber>
<sbx3:hasUnit rdf:resource="http://www.sbpax.orgfuome/list.owl#DegreeCelsius" />
<sbx3:sbTerm rdf:resource="http://sabilo.h-its.org/bliopax#5B0:0000147" [>
</sbx3:5BMeasurable>
<bp3:TissueVocabulary rdf:about="http://sabio.h-its.org/bilopaxi#tissue_erythrocyte"=>
<bp3:term rdf:datatype="http://www.w3.org/2001/XMLSchena#string”">erythrocyte</bp3:term=
<bp3:xref rdf:resource="http:/fsabio.h-its.org/blopax#Brenda_Tissue_Ontology:BTO:0000424" />
</bp3:TissueVocabulary>
<uome-core:UnitOfMeasurement rdf:nodelID="nodel6t8bgd47nx420">
<uome-core:unitsymbol rdf:datatype="http://www.w3.org/2001/XMLS5chena#string”>M</uome-core:unitsynbol>
< fuome-core:UnitOfMeasurement>
</rdf:RDF>
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RESTful Web Services Introduction

RESTful Web Services are implemented offering data access via HTTP requests following a e e —
Representational State Transfer (REST) approach. Dafa can be accessed using simple hitp GET Manual - induding request
requests to either retrieve a complete SBML model, or a BioPAX/SBPAX3 representation of the examples

requested entries, or pieces of information in a tailored format (in plain text or XML). Entries can be Search Keyword Vocabulary
requested directly by using the database entry ID or can be searched for using the same format

query buil in user interface advanced search.

Manual
partial string for Sample Client Code
suggestions WsDL ﬁ

Jklnet?cLaws.F id - Jsuggestions/uniprotiDs
fkineticLaws?kinlaws=id1,id2 fsuggestions/enzymes?searchEnzyme=kin

i
fsearchKineticLaws/sbml?searchTerms=....
fsearchKineticLaws/sbml?g=...

L
/searchKineticLaws/biopax?searchTerms=....
JsearchKineticLaws/biopaxtg=...

BN BioPAX
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SABIO-RK RESTful Web Services Manual

API methods

Introduction

check API status @ Manual - including request
get a single kinetic law entry by ID examples
get kinetic law entries by IDs Search Keyword Vocabulary
get fields available for use in query strings for searching
search for kinetic law entries (sbml)
search for kinetic law entries and return a list of the entry IDs
search for kinetic law entries (bioPAX) Marul
search for kinetic law entries and return the only the number of entries found cample Client Cod

: : ple Clien e
search for SabioReactionIDs WSDL =

get fields available for suggestion lists
get suggestion list for the supplied field and term
get number of suggestions for the supplied field and term

Error codes and their meaning

(H:;EP RESPONSE  peceription

200 OK. The request to the web service completed successfully.

400 Bad request. The parameters passed to the API endpoint were invalid.

404 th found. The resource corresponding to the supplied parameters does not
exist.

500 rS:qr:.Jf::t unavailable. An internal problem prevented us from fulfiling your

SABIO REST api methods

Methods returning models of entries

Description: Get a single kinetic law entry by SABIO entry ID
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SABIO REST api methods

Methods returning models of entries

Description: Get a single kinetic law entry by SABIO entry ID

Input: MN.A.

Qutput: SBML model

Example URL: http://sabiork.h-its.org/sabioRest\WebServices/kineticL aws/123
Optional Parameters:

level - SBML level, default value:3
version - SBML version, default value:1
normalized - Export parameters with normalized units, default:true

Description: Get kinetic law entries by SABIO entry IDs

Input: list of SABIO entry IDs

Output: SBML model

Example URL: hitp://sabiork.h-its.org/sabioRest\WebServices/kineticL awszkinlawids=123,234
Optional Parameters:

level - SBML level, default value:3
version - SBML version, default value: 1
normalized - Export parameters with normalized units, default:true
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Description: Search for kinetic law entries by SABIO entry by a query string
Input: query string, see Search Keyword Vocabulary for how to form a query
Output: SEML model

Example URL: hitp://sabiork.h-its.org/sabioRest\WebServices/searchKineticLaws
/sbml?q=Tissue:liver AND Organism:Homo sapiens

Optional Parameters:

level - SBML level, default:3
version - SBML version, default:1
normalized - Export parameters with normalized units, default:true

Description: Search for kinetic law entries by SABIO entry by a query string

Input: query string, see Search Keyword Vocabulary  for how to form a query
QOutput: BioPAX model

Example URL: hitp://sabiork.h-its.org/sabioRest\WebServices/biopax ?q=Tissue:liver AND
Organism:Homo sapiens

Description: Search for kinetic law entries by SABIO entry by a query string, return only the
number of the matching entries

Input: query string, see Search Keyword Vocabulary for how to form a query

Output: XML or plain text

Example URL: hitp://sabiork.h-its.org/sabioRest\WebServices/count?g=Tissue:liver AND
Organism:Homo sapiens

Optional Parameters:

format - format for export "xml" or "txt", default:xmi
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RESTful Web Services Search Keyword Vocabulary

The following vocabulary may be used to form queries to search for entries. These terms are identical
to those used in the web interface for forming queries. An xml document containing all possible search
fields is also accessible at http://sabiork.h-its.org/sabioRestWebServices/searchKineticLaws . Queries
are formed using one or more of the fields below and should be passed as a request parameter named
"q". Fields may be combined using the boolean AND operator to form complex queries.

Entry
EntryID - SABIO-RK entry ID (eg EntryID:123)
Reaction/Pathway
Pathway - The name of the reaction pathway (eq, Pathway:urea Cycle)
KeggReactionID - KEGG ID for the reaction (eg KeggReactionID:R0O0782)
SabioReactionID- SABIO-RK ID for the reaction (eg SabioReactionID: 14
Compound
AnyRole - Compound found in any role in a reaction eg (AnyRole:oxygen)
Substrate - Compound acting as a substrate in a reaction eg (Substrate:ATP)
Product - Compound acting as a product in a reaction
Inhibitor - Compound acting as an inhibitor modifier in a reaction
Catalyst - Compound acting as a catalyst modifier in a reaction
Cofactor - Compound acting as a cofactor in a reaction
Activator - Compound acting as an activator in a reaction
OtherModifier - Compound acting as a modifier not specified above, in a reaction
PubChemID - PubChem ID number of a compound
KeggID - KEGG ID number of a compound
ChebiD - Chebi ID number of a compound
SabioCompoundID

R Login | Contact

About

Introduction

Manual - including request
examples

Search Keyword Vocabulary

Manual
sample Clent Code
WSDL &=
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Example requests:
Entries may be requested directly if the database entry ID is known
http://sabio.h-its.org/sabioRestWebServices/kineticLaws/20147

Entries may be searched for using the same search options available

In the browser search interface
http://sabio.h-its.org/sabioRestWebServices/searchKineticLaws/
sbml?searchTerms=0ORGANISM=Homo sapiens; TISSUE=liver

Suggestions for search terms can be done
http://sabio.h-its.org/sabioRestWebServices/suggestions/compounds?search
Compounds=glycoch
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Name or
EC Number

@00
CellDesigner

4
i

Reaction |D 4

[ Reaction b" SABIO-RK
—

 Instance ID [

Kinetic Law
ID

SBML

http://www.celldesigner.org
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---------------------------------------------------------------------------

Number of entries in SABIO-RK

40,000
l

36,700

33,400

MNumber

30,100

26,800

23,500
2008-12 2009-0& 2009-12 2010-06 201012 2011-06 201112

Year-Month

YSM : . / \ %. { ' 3 .‘ ::Pl]:SVJREllJ';VVTMVEt
&W - virtual liver R | G
KTS 7 network and Research

H ITS Systems Biclogy of Microorganisms
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oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Number of selected kinetic parameters in SABIO-RK
grouped as Km/S_half, velocity constants and inhibition constants
40,000

36,000

umber

<16,000

2008 2005 2010 201

Year

Kmfs_haf ®Velocity constants (Vmax/kcat/rate const.) @ Inhibition constants (IC50/Ki)

ys M . N SPONSORED av.m‘z
KTS \r & virtual liver R | inin=
of

HITS Sy network and Research

icrocrganisms
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----------------------------------------------------------------------------------

Taxonomic distribution of organisms in SABIO-RK

Eukaryota, 62%

Viruses, 1%

archae, 2%
Bacteria, 35%

aaaaaaaaaaa

YSM ° m [ SSSSSSSSSSS V mrg
j j a I G S &aﬂﬁ V" virtual liver R | Seeation
j ] HITS KTS ol o network



Organism Publications Entries Reactions EC Velocity Km/S-half Rate
Tissue (distinct) (total) (distinct) numbers constants (total) equations
(distinct) (total) (total)

All organisms
all tissues 3521 39025 5188 1135 28544 32187 20433

Rattus norvegicus
Liver (BTO) 355 2869 685 246 1786 2227 1514

Additional 2400 data entries are already curated, but not yet released to the public

\_,I’SM nnnnnnnnnnn | TMVE
HITS KTS lrtual liver R | el

and Research
Systerns Bi ology of Microorganisms
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l Normalization (applied transformationrules)

Matching: normname == normname,?

j ] HITS




Heidelberg Institute for
Theoretical Studies

j ] HITS

hemHits

chemical compound name normalization and matching

http://sabio.h-its.org/chemHits/

Short Documentation

Match Results in chebi060312 for 2-aminoprop-2-enoic acid

Name of ¢ ID (chebi060312) [Name (chebi060312)

117123 |2-aminoacrylic acid
selectDz B0 Ppaminoacyile
Perform A

Back to ChemHits Search Save Resulis

Search fo
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SABIO—RK

http://sabio.h-its.org

Wittig U, Kania R, Golebiewski M, Rey M, Shi L, Jong L, Algaa E, Weidemann A,
Sauer-Danzwith H, Mir S, Krebs O, Bittkowski M, Wetsch E, Rojas I, Muller W

Nucleic Acids Research (2012) 40 (D1): D790-D796 (doi: 10.1093/nar/gkr1046)
Tutorial video: http://sabio.h-its.org/redesign/files/SABIORKT{tutorial.mp4
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