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The Systems Biology Markup Language (SBML) is a computer-readable
format for representing models of biological processes. It's applicable to
simulations of metabolism, cell-signaling, and many other topics. SBML has
been evolving since mid-2000 thanks to an international community of
software developers and users. This website is the global portal for the SBML
effort; here you can find information about all aspects of SBEML.

For the curious
® What is SBML? Read our basic introduction and then perhaps

browse the mailing lists to get a sense for what's currently going
on in the world of SBML.

For modelers
l'l I Are yvou looking for ready-to-run software that supports SBML?
___!!_ Take a look at the SBML Software Guide, which lists over 160
software packages. are you instead looking for ready-to-use
models? Visit the BioModels Database &, where you can find
hundreds!

For software developers

Are you interested in developing SBML support for yvour software?
Read our basic introduction and then the SBML specifications to
understand how to use SBML. After that, you may want to lock at
libSBML, an API library supporting many programming languages.

Ix

Mo matter how you use SBML, we invite you to sign up for news updates
either through our RSS feed, our Twitter feed &, or one of the mailing lists,
and get involved with community efforts to help keep improving SBML. You
can also call attention to vour project's support of SBML by displaying the
SBML logo.

The Systems Biology Markup Language

SBML News

SBML FAQ updated ‘
(9 Jun. '02) We've added a new
item, #4.20, to the SBML FAQ.

2009 SBML Forum Meeting ﬂ‘
(17 May '02) The next SBML

Forum Meeting will be held in Stanford,
California, US4, Sep. 3-4, as a satellite
workshop of ICSB 2009 .

Survey deadline extended ‘
(16 May '09) We're conducting a
survey to assess development goals
for libSBML. Please tell us your
thoughts!

Older news ...

Community News

MCSim supports SEML =
(25 Apr.'0%) GNU MCSim & |sts ﬁ
you design statlstlc:al or

zimulation models & perform Bayesian
inference.

Pathway Tools workshop & ﬁfp
(24 Apr.'0%8) Tutorial &
workshu:up on SRI's Pathway Tools and
BioCyc database in August '09.

&

Cain 0.12 released &
(23 Apr.'0%) Caind iz a
stochastic simulator with highly efficient
implementations of many methods.
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SABIO-RK User Interface:

Query Result
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CONTACT | HELP | IMPRINT

Search Reaction

SBML Maodel
Setup

W EML

Y'Y Roesearch

T EML Research gGmbH

Total number of reactions found for specified
search critenia: 18

Click here to view your search criteria )

( Modify Search}

Search Results

Kinetic Data Availability:
Kinetic data available matching the
EIQI'-T"?.FFH criteria

Kinetic data available, but not
matching all search criteria

@ No kinetic data available

——
Number of results per page: |10

|( Display |

Show only reactions having kinetic data
matching the search critenia

{Send Selected Reactions to SBML Filé}

FSE'EE': Reaction(s)
Reactions {De)Select all
L]

ATP + CHMP =-> COP + ADP

doMBP + HZ2E

<=3 dUME + NH3

e ML L B

Thymidine + ATE <-> ADP + 4TMD

Kinetic Data

; 5 : 2 Enzyme :
(Click to view)] F* |(Clidc to View)
414

for this reaction

Kinetic data
for enzymes
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3.5.4.12
2.7.4.14
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- 2.7.4.4 @
2.1.1.45
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2.7.1.145
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Kinetic Data Available for Reaction: SABIO-RHK
Geranyl diphosphate + Isopentenyl diphosphate <-> Diphosphate + trans,trans-Farnesyl diphosphate

( Expand all )[ Close all :)

Entry Nr. 28448 [E][=] [ Select )
| Organism : Homo sapiens
|TE5'I.IE: liwer

ECClass: 2.5.1.1 wildtype

Entry Nr. 28449 [=][=] [ Select )
Cirganisnt : Homo sapiens

Tissue: liwer

ECClass: 7.5.1.1 wildtype

‘ Entry Nr. 28450 [E][=] [ select |
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Dimethylallyltranstransferase(Enzymel|-

Modifier-Catalyst

Enzyme {protein data)

UniProt-ID{name|mal. weight (kDa)

deviation [(kDa)

subunit |P14324 = 8.4 1.22
complex|- ) 74.0 1.4
Kinotic Law

type formula

Sequential ordered Bi Bi|Vmasx/ | (E=*Eb}/ (31232} +Ea/31+FE/ 3241

Parameters

SABIO-RK
Expand All Close all |
Entry Nr. 28448 [ 5] ][ = ]
: Cirganisnt: : Homo sapiens
| Tissue: liver
I ECClass: 7.5.1.1 wildtype
Substrates i
name location| comment
Iz tenyl dighosohats]- 14C-labelled
Products
name location|comment
Maodifiers
name location effect comment|protein complex
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Export of Annotated Data in SBML
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Selected reactions for SBML file

Search Reaction

Geranyl diphesphate + Isopentenyl diphosphate <-=

EKinebc Dalta Kinebic
Awziizble
(Click to Selected Readbon{s) DE|EtE - [::: <
View/ select) = o
I
@

SBML Madel Diphosphate + trans.trans-Farnesyl diphosphate
Setup

(_ Back to Results _,,}

| write SBML | ([ glor )
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Export of Annotated Data in SBML




SBML Export

http://www.ra.cs.uni-tuebingen.de/software/SBML2LaTeX  /

SBML2LaTeX: 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
Bioinformatics 2009, (23 March 2009).
[BibTeX], [doi:10.1093/bioinformatics/btpl70]
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SBML Export

SBO Annotations

V

Kinetic Laws:
Function definitions



SBML Export
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Definition of
Parameter
Units



SBML Export

Species Definition

MIRIAM Annotations (in RDF)



SBML Export

Reactions

P

MIRIAM Annotations

/ SBO Annotations: Species Role



SBML Export
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MIRIAM Annotation: Data source

Kinetic Laws: Function call

SBO Annotations

Normalized Parameter Units: 4/‘//



Data Integration Problems:
Parameter Units

Units from SABIO-RK for kinetic parameter Vmax:

U/g
mol/(min*ug)
mol/(h*mg)
pmol/(min*mol)
mM/s
mmol/(min*ug)
mmol/(h*mg)
uM/(sec*mg)
pmol/(min*mg)
pmol/(min*g)
U/ug
pmol/(min*umol)
HM/min

mu/mi

mM/min
nM/(min*mg)
nmol/min
U/umol

U/ml
nmol/(s*mg)
mol/(mol*min)
fmol/(pmol*min)
UM/s

katal/mg
pmol/min
nmol/(min*mg)
uM/(h*mg)

nM/sec

mmol/(min*mg)
pmol/(h*mg)
U/mg
pmol/(mg*sec)
nM/min
HM/(min*mg)
pumol/(sec*mgq)
pmol/(min*mg)
UM/ (min*uM)
pmol/(min*pmol)
nmol/(h*mg)
pmol/min

fmol/min

Problems:

- Multiple definitions:
e.g. Katal or Unit

- Different scaling:
mM/s =103M/s
uM/s =10%M/s
nM/min= 10° M/ min

- Different compositions:
e.g. pmol/s or pmol/(s*mg)




Normalization of Parameter Units




