SBML-Qual

Development, Validation



History

Original draft dates back from 2008

(I Joined July 2011)

Still a draft proposal, still under discussion
Validation: RelaxNG schema

Java: |[SBML support




Tool Support

* Support under development for:

— CellNOpt (jSBML),

— GinSIM (indep.),

— The Cell Collective (j]SBML),
— KeggTranslator (jJSBML),
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Recent changes b

* sign attribute added on input (possible
values: positive, negative, unknown, dual)

* Cardinality: most lists are now optional
(Exception: listOfOutputs)

* An empty list is still useful for annotations.



Recent changes

* You can have 0 inputs

* A transition with O inputs allow for initial
assignments



Validation

* RelaxNG - a schema definition that is
more understandable than the common
XML Schema
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<define name="model.datatype" combine="interleave">
<interleave>
<optional=>
<element name="qual:listOfTransitions"=>
<ref name="list0fTransitions.datatype"/>
</element>
</optional=
<optional=>
<element name="qual:listOfQualitativeSpecies"=>
<ref name="list0fQualitativeSpecies.datatype"/>
</element>
</optional=
</1interleave>
</define>
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zdefine name="transition.datatype" combine="interleave"=>
<interleave>

<ref name="SBase.datatype"/>
<optional>
<attribute name="qual:id">
<ref name="S5Id.simpleType"/>
<fattributes
</optional>
<optional=
<attribute name="qual:name">
<data type="string"/>
<fattribute>
</optional>
<optional>
<attribute name="qual:temporisationType">
<ref name="temporisationType.simpleType"/>
</attributes
</optional>
<optional>
<element name="qual:listOfInputs"=>
<ref name="1istOfInputs.datatype"/>
=/element>
</optional>
<element name="qual:listOfOutputs">
<ref name="1l1istOfOutputs.datatype"/>
</element=
<optional>
<element name="qual:listOfFunctionTerms"=
<ref name="1listOfFunctionTerms.datatype"/>
=/element>
</optional>

</interleave=
=/define=
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<define name="temporisationType.simpleType"=>
<cholce>
<value type="string"=timer</value>
<value type="string"=priority</value>
<value type="string">sustain</value>
<value type="string"=proportion</value=
<value type="string">rate</value>
</cholce>
</define>

<define name="sign.simpleType">
<cholce>
<value type="string"=positive</value>
<value type="string">negative</value>
<value type="string"=unknown</value>
<value type="string">dual</value>
</cholce>
</define>




Install & Run Validator

Download the jing validator from
http://jing-trang.googlecode.com/files/jing-20091111.zip

Checkout the RNG Schema from subversion: svn co
http://sbml.svn.sourceforge.net/svnroot/sbml
schema

Uncomment the line relating to sbml-qual from sbml.rng

. java —-Jjar jing-20091111/bin/jing.jar -1

schema/sbml.rng <path/to/your/sbml/file>

Tip: configure a text-editor like e.g. SciTE to run this
command automatically.


http://jing-trang.googlecode.com/files/jing-20091111.zip
http://sbml.svn.sourceforge.net/svnroot/sbml/trunk/specifications/RelaxNG_sbml-RelaxNG
http://sbml.svn.sourceforge.net/svnroot/sbml/trunk/specifications/RelaxNG_sbml-RelaxNG
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Where to find examples X

No good public source for examples yet
— https://path2models.googlecode.com/svn/trunk/Shb

Export from GinSIM (next version)
Export from Cell Collective
Export from CelINOpt (unreleased)

Path2Models project, will be on BioModels
database eventually


https://path2models.googlecode.com/svn/trunk/SbgnConverter/toymodels

Path2Models

Project involving EBI, Manchester,
Tuebingen

KEGG Pathways
Both SBML and SBML-Qual generated
Great test-case for SBML-Qual



Q O . Orthes FasL. Carcmogens 1y
PATHWAYS IN CANCER. Tesbsbrome 5y Dlytie - D e lesherol 7 TorE
PTCHI SMO o
Vel (" raspeu
inE| [FaDD ] I
coL2 |
Rixd |
I
ST+ M | v
DCC Sk »[CASE3- A I
EFFL - ¥ |
. spoposs — |
- | I
I I
T‘g].zsue irasion I I
i, il e ! P | [LEL] |
z Radsl of genes |
ECAD | fcatenin|# — — — — —————— | - W5 H2]
Ficatenin] F-catenin |~~~ I | Y
Acdherens function | I 1 |
| | |
— (358 P | T
t_|—*{Frizzled w[ vl - * N “ I | ; | }
¥ } v ¥
Sustained i )
angu::lgenesls I anggigsu}'m?gg]s Crenormic damage
/' DA darnsge
‘ I
-
— ITGE ¥ o Fesistance to
1T e e T cenoleney
i . g WD) | [pl4AERF
" ————————
i -
NN -
o // /// 1
L %
Evaring apoplosis od
+p  [CDE4#
[C5etinD1 \ o o-Mye
3
ol Block of
differentiation
-cytnkine T VAY
incrach'nn 1/":/// T \\‘\
- -~
/’// T .y
= |/ B [aesFR] [ EF | [macsER]
F | [GCSFR|[MCSFR] [ 16 |[cMp | [ TCR |
¥ RARx  PIT| CIEEPa. AL
; target Senes target zenes target genes target genes
o Pt 1
N ?
G —»{ c-KIT | N
T[] f |
]| B [Pt | [ P ] [C/EBFa| [C/EEFa [&MLL]
FGFR
_ R&RR /7_
RXE
] [zpeR] PaRRd]  [anuEd
Ce
o}
Retinoic acid

Basal cell
Carcinotta

[Co].orechlcamer] {Pam:reatw cam:erj ( Glioma j {Thym)dcam:er j ( Acﬁmglfid j (Chr?an“liemlmd) [

) (Lo ) |

Renal cell

carcihora

) (i) () )

Iung cancer

Sall cell

) (%

S



Path2Models

Plugins Help

Cytoscape Desktop (New Session)

MuTy

D‘ ﬁ %%Search:‘
=41~

hsa05200

per™

z"__-"\\
/ qua’l_RAf}SFl

qtal_BAX
: (T —-—
al_jun Pt qual_CDC42
_ e quaI_PH_nsph:ptidate —
qua'i RAS’BFs L b \
b - qual STI(4 AT
u IVE FB - dl_RALEP1
(s ' *’\ T | 5TAT1 _ i N ~ /JB
qual_MARK_1 UB .
N
> \/
qual_MAP2K ual _J i
M s
Fay
qu&gl_EP?OO
quial_ARNT N
Data Panel 5
Qs &4 ¥ @ b 4 » ?




2

Size ©,=0.42
Designated
species Data \

Stimuli
T e i
Inhgiit’f?(rs — =k "
Readouts & Model prediction
NFkB o]l o [ 1|0 ]0fO B |:| Correct
—— & o ool 8 S [ incoree
S ibiton e R
ODesi_gnated C8l 0|1 1010
peee Saez-Rodriguez et al. 2009 e
1. Begin with prior 3. This network is
knowledge then trained to the
available data
2. A logic network is
created and expanded 4. Result: A family of
to include all possible models that best

connections explains the data



CelINOpt internals A

C R \/ :
C

andl \7@9‘/
andl "

C




CellINOpt and SBML-Qual &

* Currently implemented Qual2SIF &
SIF2Qual converters

* CellNOpt is R-based

* Direct implementation in CellNOpt ->
waiting for LibSBML support
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