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Constituent Data Type Identifier Qualifier Meaning
model http://www.pubmed.gov/ 0000000
http://www.ncbi.nlm.nih.gov/Taxonomy/ 9606 Homo sapiens
http://www.geneontology.org/ GO:0007204  IsVersionOf  positive regulation of cytosolic [ca**]
http://www.geneontology.org/ GO0:0051279  1IsVersionOf  regulation of release of sequestered ca’* into cytop
http://www.genome.jp/kegg/pathway/ hsa04020 IsPartOf Calcium signaling pathway - H sapiens
http://www.genome.jp/kegg/pathway/ hsa04070 IsPartOf Phosphatidylinositol signaling system - H sapiens
compartment ER  http://www.geneontology.org/ GO:0005790 smooth endoplasmic reticulum
reactant Ca;, http://www.ebi.ac.uk/chebi/ CHEBI:29108 calcium(2+)
cytoplasm http://www.geneontology.org/ GO0O:0005737 cytoplasm
reactant Ca. http://www.ebi.ac.uk/chebi/ CHEBI:29108 calcium(2+)
reactant IP3 http://www.ebi.ac.uk/chebi/ CHEBI:16595 1D-myo-inositol 1,4,5-tris(dihydrogen phosphate)
reactant PIP2 http://www.ebi.ac.uk/chebi/ CHEBI: 18348 1-phosphatidyl- 1 D-myo-inositol 4,5-bisphosphate
reactant IP3BR  http://www.uniprot.org/ Q14643 HasVersion  [Inositol 1,4,5-trisphosphate receptor type 1
http://www.uniprot.org/ Q14571 HasVersion  [Inositol 1,4,5-trisphosphate receptor type 2
http://www.uniprot.org/ Q14573 HasVersion  [nositol 1,4,5-trisphosphate receptor type 3
reactant PLC..  http://www.uniprot.org/ QIONQO66 IsVersionOf  PIP2 phosphodiesterase Bl
reactant PLC...  http://www.uniprot.org/ QINQ66 PIP2 phosphodiesterase Bl
reactant IP3,.  http://www.uniprot.org/ Q14642 Type 1 inositol-1,4,5-trisphosphate 5-phosphatase
reactant Gy http://www.uniprot.org/ QO6NT27 Guanine nucleotide binding protein Gq
reaction Caclease http://www.geneontology.org/ G0:0005220 IP3-sensitive calcium-release channel activity
http://www.geneontology.org/ GO:0008095  IsVersionOf [P3 receptor activity
reaction IP3caion  http://www.geneontology.org/ GO:0004435  IsVersionOf  phosphoinositide phospholipase C activity
http://www.ebi.ac.uk/intenz/ 3.14.11 IsVersionOf  phosphoinositide phospholipase C
reaction IP3egaaion  http://www.ebi.ac.uk/intenz/ 3.1.3.56 IsVersionOf  inositol-polyphosphate 5-phosphatase
reaction PLC i aion  http://www.geneontology.org/ G0O:0007200 G-protein signaling coupled to IP3 2nd messenger
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http://www.uniprot.org/ Q14571 HasVersion  [nositol 1,4,5-trisphosphate receptor type 2
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reaction Caielease http://www.geneontology.org/ G0O:0005220 IP3-sensitive calcium-release channel activity
http://www.geneontology.org/ GO:0008095  IsVersionOf [P3 receptor activity
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http://www.ebi.ac.uk/intenz/ 3.14.11 IsVersionOf  phosphoinositide phospholipase C
reaction IP3egradaion | http://www.ebi.ac.uk/intenz/ 3.1.3.56 IsVersionOf  inositol-polyphosphate 5-phosphatase
reaction PLC iyaion | http://www.geneontology.org/ GO0O:0007200 G-protein signaling coupled to IP3 2nd messenger




MBL-EBI

Controlled Vocabularies: “An indexed dictionary”.

Ontology: A set of elements of knowledge linked with sense-
bearing relationships.

Each term is associated to a perennial identifier. Once
created a term is never destroyed. It can be merged with
other, or made obsolete, but it still exists.

An ontology is an evolving structure: It can cope with an
increase or refinement of knowledge. No need to reconstruct
everything as with the taxonomies.

An ontology is a Direct Acyclic Graph, and not a hierarchy. A
term can possess more than one parent.

Ontologies are stored in standard machine-readable formats.

They can be subjected to automatic treatments.

Classifications Vs. Onto-

",

i S



Henri-Michaelis-Menten:

k, K,
E+S =ES » E+P ; Rapid equilibrium K =k_/k,
k

-1

Van Slyke-Cullen:

k, k
1 P
E+S » ES » E+P ; Total duration equal sum of durations
K =k /k
m p 1
Briggs-Haldane:
k, K,
E+S =ES = E+P ; Quasi-steady state K,=(k, +k)/k,
k

-1



3L-EBI Hidden ass

<reaction>
<listOfReactants>
<speciesReference species="S" />
</listOfReactants>
<listOfProducts>
<speciesReference species="P" />
</listOfProducts> E+S > E+P
<listOfModifiers>
<speciesReference species="E" /> . . .
</1istOofModifiers> Import in a discrete simulator
<kineticLaw>
<listOfParameters>
<parameter id="Km" /> ?
<parameter id="kp”/>
</listOfParameters>
<math xmlns="http://www.w3.0rg/1998/Math/MathML">

<apply> k1 kp
<divide/><apply> N . .
<times/><ci>E</ci> E+Sr ES > E+P; I<1 _ k /Km
<ci>kp</ci> k
<ci>s</ci> ki K
</apply> 1 P
<apply> E+S > ES > E+P; k, =k /K
<plus/><ci>Km</ci> P m
<ci>s</ci> K,
</apply>
</apply> i kp
</math> E+S—=ES > E+P; k, = (k +k )/K_
</kineticLaw> P
</reaction> k4

i 8


http://www.w3.org/1998/Math/MathML

NBL-EBI Systems Biology Ontology vocab-

A taxonomy of the roles of reaction participants, including
the following terms: “substrate”, “catalyst” etc.

A CV for parameter roles in quantitative models. This CV
Includes terms like “Michaelis constant” , “forward
unimolecular rate constant”etc.

A classification of rate laws. This CV is a taxonomy of kinetic
rate equations. Examples of terms in this CV are “mass
action kinetics”, “Henri-Michaelis-Menten equation” etc.
Each term contains a precise mathematical expression
stored as a MathML lambda function. The variables refer to
the CVs described above.

A list of modelling framework to precise how to interpret the
rate-law. E.g. “continuous modelling”, “discrete modelling”
etc.

A list of event type, such as “catalysis” or “addition of a
chemical group”

e,

o SR



Reacting entity type? => link with BioPAX and SBGN

Experimental evidence?
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id

name

def

is_a
part_of
synonyms

mathml

comment

SBO:\d{7}

unicode string

unicode string
SBO:\d{7}

SBO:\d{7}

unicode string

MathML lambda function

unicode string

minOccurs=1
minOccurs=1
minOccurs=0
minOccurs=0
minOccurs=0
minOccurs=0
minOccurs=0

MinOccurs=0

maxOccurs=1
maxOccurs=1
maxOccurs=1
minOccurs=n

maxOccurs=n
minOccurs=n

maxOccurs=1

maxOccurs=1



31-EBI Complete description of a rate-la

id: SBO:0000031
name: Briggs-Haldane equation
def: "Rate-law presented in "G.E. Briggs and J.B.S. Haldane (1925) A note on the kinetics
of enzyme action, Biochem. J., 19: 339-339". It is a general rate equation that does not
require the restriction of equilibrium of Henri-Michaelis-Menten or irreversible reactions
of Van Slyke, but instead make the hypothesis that the complex enzyme-substrate is in
quasi-steady-state. Although of the same form than the Henri-Michaelis-Menten equation, it
is semantically different since Km now represents a psudo-equilibrium constant, and is
equal to the ratio between the rate of consumption of the complex (sum of dissociation of
substrate and generation of product) and the association rate of the enzyme and the
substrate.
is a: SB0:0000011 ; kinetics of unireactant enzymes
MathML: <math xmlns="http://www.w3.o0rg/1998/Math/MathML"”>
<semantics definitionURL="http://biomodels.net/SBO/#SBO:0000062">
<lambda>
<bvar><ci definitionURL="http://www.biomodels.net/SBO/#SB0:0000015"”>S</ci></bvar>
<bvar><ci definitionURL="http://www.biomodels.net/SBO/#SB0O:0000014">E</ci></bvar>
<bvar><ci definitionURL="http://www.biomodels.net/SBO/#SB0:0000025"”>kp</ci></bvar>
<bvar><ci definitionURL="http://www.biomodels.net/SBO/#SB0O:0000008"”>Km</ci></bvar>
<apply>
<divide/>
<apply>
<times/><ci>E</ci><ci>kp</ci><ci>S</ci>
</apply>
<apply>
<plus/><ci>Km</ci><ci>S</ci>
</apply>
</apply>
</lambda>
</semantics>
</math>

e,

o SR


http://www.w3.org/1998/Math/MathML

syntax: <elementX sboTerm="SB0O:ddddddd” >

present in:

- model

- initialAssignment (new element of L2V2)

- rule

- constraint (new element of L2V2)

- reaction

- speciesReference and modifierSpeciesReference
- kineticLaw

- parameter



€ B Revealed a

<reaction>
<listOfReactants>
<speciesReference species="S" />
</listOfReactants>
<listOfProducts>
<speciesReference species="P" />
</listOfProducts>
<listOfModifiers>
<speciesReference species="E"” />
</listOfModifiers>
<kineticLaw sboTerm="SBO:0000031">
<listOfParameters>
<parameter id="Km"/>
<parameter id="kp"/>
</listOfParameters>
<math xmlns="http://www.w3.0rg/1998/Math/MathML">

<apply>
<divide/><apply>
<times/><ci>E</ci>
<ci>kp</ci>
<ci>S</ci>
</apply>
<apply>
<plus/><ci>Km</ci>
<ci>S</ci>
</apply>
</apply>
</math>
</kineticLaw>
</reaction>

e i et


http://www.w3.org/1998/Math/MathML

31-EBI Revealed a

<reaction sboTerm="SB0O:0000062">
<listOfReactants>
<speciesReference species="S"” sboTerm="SBO:0000015"/>
</listOfReactants>
<listOfProducts>
<speciesReference species="P” sboTerm="SB0O:0000011"/>
</1listOfProducts>
<listOfModifiers>
<speciesReference species="E” sboTerm="SB0:0000014"/>
</listOfModifiers>
<kineticLaw sboTerm="SBO:0000031">
<listOfParameters>
<parameter id="Km” sboTerm="SB0O:0000008"/>
<parameter id="kp” sboTerm="SB0O:0000025"/>
</listOfParameters>
<math xmlns="http://www.w3.0rg/1998/Math/MathML">

<apply>
<divide/><apply>
<times/><ci>E</ci>
<ci>kp</ci>
<ci>S</ci>
</apply>
<apply>
<plus/><ci>Km</ci>
<ci>S</ci>
</apply>
</apply>
</math>
</kineticLaw>
</reaction>

e i et


http://www.w3.org/1998/Math/MathML

S1-EBI Automatic ¢

<reaction sboTerm="SB0:0000062">
<listOfReactants>
<speciesReference species="A" sboTerm="SB0O:0000015"/>
</listOfReactants>
<listOfProducts>
<speciesReference species="B” sboTerm="SB0O:0000011"/>
</listOfProducts>
<listOfModifiers>
<speciesReference species="C” sboTerm="SB0:0000014"/>
</listOfModifiers>
<kineticLaw sboTerm="SBO:0000031">
<listOfParameters>
<parameter id="U" sboTerm="SBO:0000008"/>
<parameter id="V” sboTerm="SBO:0000025"/>
</listOfParameters>
</kineticLaw>
</reaction>

continuous simulator discrete simulator
(k_1+V)
v=[C] x V X -==-mmmm--- vl=----meee- *[A] * [C]

U
(U+[A]) v2=k_*[D]

v3=V * [D]



Dynamic update of the ontology
Authentication mechanism
Concurrent access
Add/Obsoleting terms
Add/delete relationships
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kinetics of enzyme action, Biochem. J., 19: 339-339". It is a general rate
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MathML

<math xmlns="http:/ www.w3.org/l998/Math/MathML">
<gemantics definitionURL="http://biomodels.net/SBO/#SBO:0000062"> m
<lambda>

chvar»<ci
definitionURL="http://biomodels.net/SBO/#5B0:0000025">keat</oiz></bvar>
chvar»<ci
definitionURL="http://biomodels.net/SBO/#5B0:0000014">Et</foi></bvar>
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OBO Flat File, version 1.2

- http://www.geneontology.org/GO.format.obo-1 2.sht
SBO-XML

- http://www.ebi.ac.uk/sbo/docs/sboxml|_schema.xsd
Ontology Web Language (OWL)

- http://www.w3.0rg/2004/0WL/


http://www.geneontology.org/GO.format.obo-1_2.shtml
http://www.ebi.ac.uk/sbo/docs/sboxml_schema.xsd
http://www.w3.org/2004/OWL/

OBO: Open Biomedical Ontologies
Standard format used by Gene Ontology
Tab delimited flat file

Easily human readable

Can be loaded into DAGEdit

Encoding + MathML issues



OBO Flat F

[ Ter m
I d: SBO 0000031

name: Briggs-Hal dane equati on

def: "Rate-law presented in \"GE. Briggs and J.B.S. Hal dane (1925) A note on the
ki netics of enzyne action\, Biochem J.\, 19\: 339-339\".... the enzyne and the
substrate.\n\n<math xm ns=\"http\://ww. w3. org/ 1998/ Mat h/ Mat hM.\ " >\ n<semanti cs
definitionURL=\"http\://bionodel s. net/SBQ #SBO : 0000062\ " >\ n <l anbda>\n
<bvar ><ci
definitionURL=\"http\://bionodel s. net/SBQ #SBO : 0000025\ " >kcat </ ci ></ bvar>\n
<bvar><ci definitionURL=\"http\://bionodels.net/SBQ #SBO\ : 0000014\ " >Et </ ci ></ bvar>\n

<bvar ><ci

definitionURL=\"http\://bionodels.net/SBQO #SBO : 0000015\ " >S</ ci ></ bvar>\n
<bvar><ci definitionURL=\"http\://bionodels.net/SBQ #SBO\ : 0000027\ " >Knk/ ci ></ bvar >\n

<appl y>\n <di vi de/ >\'n <appl y>\n <tinmes/>\n
<ci >kcat </ ci >\n <ci >Et</ci>\n <ci >S</ci>\n </ apply>\n
<appl y>\n <pl us/ >\n <ci >Knx/ ci >\ n <ci >S</ci>\n
</ apply>\n </ apply>\n </l anbda>\ n</ semanti cs>\ n</ mat h>" []

I s_a: SBO 0000028 ! kinetics of unireactant enzynes
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DAC-Edit version 1.419

rev 3

Fie Edit Plugins Help

E Systems Biolgy Ontology
i event
E & mathematical expression
€Y obzolete mathematical expression
El € rate law
Y Hill equation
£ mass action kinetics
El & non-interacting reactant enzyme kinetice
) kinetics of non-interacting bireactan
B Linetics of non-interacting trireactant
B € kinetics of unireactant enzymes
€Y Briggs-Haldane equation
£ Henr-Michaelis Menten egquatia
€Y nomalizad kinetics of unireacta
£ Van Shyke-Cullen equation
i1 modeling framewaork
I participant role
1 quantitative parameter
Types

Obsaolate

~Find terms

AMD

[0] Term has self with te:

i - -
0 vor (o ) s e
' '1 - '1 Search
term name | that 'EIEIIJE*E v

Y@

OEa

|"|Dﬂaaaaanai'thre f

P -
| <new filter= Results |
V' Advanced (*) Al () Selected () Chidren || Obsoletes
I sB0:0000031 = DAG Viewer
(abo e )
Mamespace | & v, E Systems Biology Onlology
Term name E [E mathematical expression
Briggs-Haldane equation B € rate law
{ \ El ¥ non-interacting reactant enzyme kinetics
L SIS — J E € kinetics of unireactant enzymes

Text

Dbxrefs Edit

Rate-law presented in "G.E. Briggs and J.B.S.
Haldane {1925) A note on the kinetics of enzyme
action, Biochem. J., 18: 338-339". It is & general
rate equation that does not require the restrction
of equilibrium of Hanr-Michaelis-Menten or
ireversible reactions of Van Slyke, but instead
make the hypothesis that the complex
enzyme-substrate = in quasksteady-state.
Although of the same form than the
Henrn-Michaelis-Menten equation, it is semantically
different since Km now represents a

" psudo-equilibrium constant, and = equal to the
ratio between the rate of consumption of the

complex {sum of dissociation of substrate and (-
generation of product) and the association rate of |4
the enzyme and the substrate.
I |
Synonyms Dbxrefs

—Synonyms

Select a synon

press add to create a new synonym

ym from the list to edit i, or

€Y Briggs-Haldane equation




OBO ONTOL-

Main Criteria Ontologies Browse Project CVS5 Subscribe Contact

OBO Ontologies

These are the ontologies currently lodged within OBO. Click on the column heading to sort the table and click on the ontology name for
further information on the ontology.

A subset of the OBO ontologies have the tag candidate OBO Foundry ontology (abbreviated to Foundry). This designates the ontology as a
candidate for the OBO Foundry project, a new paradigm for biomedical ontology development driven by a set of principles specifying best
developmental practices. Please see the OBO Foundry website for more information.

Files tagged as OBO CVS are maintained in the OBQ SourceForge CVS repository and are updated daily (where applicable).

Show only OBO Foundry ontologies

Domain Prefix Files Format Foundry OBO CVS
Animal natural history and life history ADW protege source Protege no no
Arabidopsis development TAIR arabidopsis development.obo OBO no Ves
Arabidopsis gross anatomy TAIR po anatomy.obo QBO no yes
Biological imaging methods FBbi image.obo 0BO no yes
T ~n e ABA o —
EENR
Sequence types and features S0 so.obo 0OBO yes yes
Systems Biology SBO sho.obo 0OBO nao nao
UniProt taxonomy [mane) Organism identification code list plain text ma ma
Zebrafish anatomy and development ZDB zebrafish anatomy.obo QBO no yes

—



Easy to parse
No encoding issue
“Traditional” exchange format

Human readable




First approach: OBO-XML

Problems:

e didn'

t match our requirements

no MathML support
no schema

Development of SBO-XML

based on OBO-XML

design of our own XML schema

design of our own MathML subset schema (cf SBML)
Castor API

Includes validation



’m-EBI

<Ternp
<i d>SBO 0000031</i d>
<nanme>Bri ggs- Hal dane equati on</ nane>
<nanespace>Syst ens Bi ol ogy Ontol ogy</ nanespace>
<def >
<defstr>Rate-|aw presented ....</defstr>
</ def >
<mat h xm ns="http://ww. w3. org/ 1998/ Mat h/ Mat hM_" >
<semantics definitionURL="http://bionodels. net/SBQ #SBO 0000062" >
<l anbda>
<bvar >
<ci definitionURL="http://bionobdels. net/SBO #SBC. 0000025" >kcat </ ci >
</ bvar >

<appl y>
<)ébply>
</ | anbda>
</ semanti cs>
</ mat h>

<i s_a>SB0O 0000028</is_a>
</ Ter np



MBL-EBI

OWL: Ontology Web I-

‘Vocabulary extension of RDF

http://.../John Smith

vcard:FN

\J

John Smith

RESOURCE: identified by it's URI

PROPERTY: vcard=namespace
FN=Ilocal name

Value of the property

‘More complex description of classes, properties

i 8



Jena API
Is_a -> subClassOf

part_of -> general transitive property part of and
restriction on this property

<rdfs: subd assO >

<ow : Restriction>
<owl : soneVal uesFrom rdf : resour ce="#SBO 0000000"/ >
<ow : onProperty>
<ow : Transi tiveProperty rdf:about="#part_of"/>
</ ow : onProperty>
</ow : Restriction>

</ rdfs: subd assO >



’!Hm

<ow : d ass rdf: | D="SBO _0000031" >
<rdfs: subd assCf >
<owl : d ass rdf: about ="#SBO 0000028"/ >
</rdfs:subd assO >
<rdfs:|abel rdf:parseType="Literal">

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >

</ mat h>

</rdfs: | abel >

<rdfs:comment >Rate-1 aw presented in "G E. Briggs ...

</ rdfs: coment >

<rdf s: | abel >Bri ggs- Hal dane equati on</rdfs: | abel >

</ ow : d ass>



000

SBO_OWL Protégeé 3.1.1

(file:/ebi/research/compneur /WWW/sbo/docs /exports /(SBO_OWL.pprj, OWL Files (.owl or .rdf))

File  Edit

O&EE B3

Broject oL

Code

By e

Window  Taoaols

Help

¢ Y Dbk B BE ar

SUBCLASS RELATIOMNSHIP

For Project: 4 SBO_OWL

Asserted Hierarchy

r_. OWLClasses r- Propetties |/ = Forms |/Q Individuals |/.- Metadata |

W), CLASS EDITOR

vEe AR

ol Thing
0 SEQ_Q000000
p 0 SEO_QOOD00Z
p DSBO_OO00003
p 0 SBEO_QOO0004
v 0 SEO_QOO0064
v OSEO_0000001
p 0 SBO_QO00012
v D SEQ_0000150
v DEBO_0000028
p O SBO_QOO00ZS
@ SBO_Q000030
O SEO_000003 1
0 SEO_000015%
@ SE0_0000151
0 SEQ_0000152
p O SBO_OO00192
p O SEO_OO00005
p O SBO_OOO0231

For Class: 0 SBO_0OO00Z1  (instance of owl:Class)

fl‘«]ame rSamE,&s rDifferemFrnm |

[ J Annotations

Q. Property YWalle
3 rdfs comment Fate-law presented in "C .
rdfs:comment s 3 ridfs:label <math kxmins="http: f fun,
= rofs:label Briggs-Haldane equation
Fate-law presented in "G.E. Briggs and J.B.5. Haldane |*/
(19251 A note on the kinetics of enzyme action, i
Biochem. J., 14%: 235-335" It is a general rate =
equation that does not regquire the restriction of
equilibrium of Henri-Michaelis-Menten ar irreversible
reactions of van Shde, but instead make the |
[ Asserted [ Inferred | I Properties ) O - @
. ¥ [ part_of
Asserted Conditions ﬁ; ﬁ !F' . SEO_QOQ0000 [from SEC_00000E4]
MECESSARY & SUFFICIEMT
MECES 5ARY
0 SBO_0000028
INHERITED

3 part_of SEQ_0000000

[from SEO_0000064][ € |

@P Disjoints

& @ &2 62 @

b B

® Logic Wiew ) Properties View
e




Next step
Build on Apache Axis and Castor
Axis: communication

Castor: data-binding + validation




3L-EBI Sourceforge pr.
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S

SourceForge.net: Systems Biology Ontology (=)

<,1:\' @ *j;" & http: [ /sourceforge.net/projects/sbo/ L_.__-J v @'
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try {

Click and get 1t done now c&

sourCER. RGE

Jnet mcourtot - Logout I My Favorites :l O\ ISU"tv.-nre Search |Advanmd
SF.net Projects My Page
SF.net » Projects » Systems Biology Ontology » Summary [~ i
s'ystems Biology Ontology D Accept donations? Stats - Activity: 87.79% D
-
Summary | Admin | Home Page | Forums | Tracker | Bugs | Support Requests | Patches | Feature Requests Q IF'f'i'.':C'- Search_| Advanced
| Term request | Mail | Tasks | Docs | Screenshots | News | CVS | Files
The Systems Biclogy Ontology project (SBO) goal is to develop controlled vocabularies and .
ontologies tailored specifically for the kinds of problems being faced in Systemns Biology, :,iiii.l,ﬁp?ﬁﬁ
especially in the context of computational modeling. [Edif] - _"
Download Systems Biology
Ontology
Project Admins: lenov, mcourtot
Operating System: (None Listed)
License. Artistic License k [ z
Category: Bio-Informatics, Mathematics, Simulations, Software Development (Manage Feedback) Website/Server MOI"IItOI'II‘Ig
Ensure you are online 24x7 Instant
Edit Categorization: Configure Trove categorization alerts email/sms Free Trial
Edit Support Options: Set preferred support mechanism www.server-menitoring. co.uk
(No news at the current time)
A
¥
Done 4

http://sourceforge.net/projects/sbo/



Term requests

SourceForge.net: term request

\,_I ¥ f(_.)j; F N @ http:/ [sourceforge.net/tracker/Fgroup_id=174625&atid=871591 Bl T |C

OSTG -ThinkGeek -Slashdot - ITMJ -Linuc.com -NewsForge -freshmeat -Newsletters -PriceGrabber -Jobs
try { installTomcat(); integrateAxis(); addSecurity{); throwInMessaging{);

}

catch

Click and get 1t done now @)
SOURCER. RGE

_Jnet meourtot - Logout My Favorites = Search | Advanced

SF.net Projects My Page Help

SF.net » Projects » Systems Biclogy Ontclogy » Tracker » term request » Browse Tracker [tems

systems Biology 0“t0|ogy Accept donations? Stats - Activity: 87.79% [X]

Summary | Admin | Home Page | Forums | Tracker | Bugs | Support Requests | Patches | Feature Requests Search | Advanced
Term request | Mail | Tasks | Docs | Screenshots | News | CVS | Files

Submit New | Browse | Reporting | Admin

Assignee: (7) Status: (?) Category: (7) Group: (7?)
Any - Any - Any - Any -
Show only: Submitter usemame (show mine) : Summary keyword:
Sort By: (?)|ID - Descending ~ Browse
List of suggested SBO term creations or medification. =
RequestID Summary Open Date Priority Status Assigned To Submitted By
1557038  protonation 2006-09-12 13:57 5 Closed lenov.” lenov .~
16567035 cleavage as a child of conversion 2006-09-12 13:55 5 Closed lenov.” lenov .~
16567033  group addition and removal 2006-08-12 13:53 5 Closed lenov.~ lenov_~
1542119  Add ionisation *2006-08-17 20:13 5 Closed lenov.~ lenov .~
1542118  Add acid-base reaction *2006-08-17 20:12 5 Closed lenov.~ lenov .~
Check All - Clear All
Admin: If you wish to apply changes to all items selected above, use these controls to change their properties and click ence on "Mass Update". "
Catennrv: (?) Groun- (?) b !

http:/ {sourceforge.net/mail/?group_id= 174625



Andrew Finney, Michael Hucka
- SBO concepts and structure

Chen Li, Nicolas Rodriguez
- SBO browser/Editor

SBML, OBO and OWL communities

National Institute of General Medical Sciences
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