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Versions of models

C

SYSTEMS BIOLOGY
BIOINFORMATICS
ROSTOCK

info for Authors | Editorial Board | About | Subscribe | Advertise | Contact | Feedback | Site Map
. —_— Proceedings of the National Academy of S
Home AboutUs ForAuthors Journallnfo Collections Subscribe ContactUs Help [ —
: : . - | Next A
Modeling the control of DNA replication in =2 Table of Contents
— Institution: University of Toronto Library . . advanced search >>
P fission yeast
: : This Article e
:‘ « Previous | Next Article » . r is Week's Issue
m JOURNAL ARTICLES Table of Contents. Bela Novak" and John J. TysonT T arayagust 190, 1907 vol. 54 o August 14, 2012, 109 (33)
S : H H » Abstract
Q Numerical analysis of a comprehensive Tris Article +/ Author Affiations Faurs ony
. Full Text
—+ model of M-phage control in Xenopus oocyte Edited by Paul Nurse, Imperial Cancer Research Fund, London, United Kingdom, and approved May 21, Full Text (PDF)
December 1, 1993 J Cell Sci 106, 1Y\ (received for review December 31, 1996) S—
extracts and intact embryos — oo
C » Summary Free Biological Sciences
‘ Full Text (PDF) Free Cel Biology
m B. Novak and J.J. Tyson References Free al event in the eukaryotic cell cycle is the decision to commence DNA replication (S - Services e
E‘ Classifications PMése). Strict controls normally operate to prevent repeated rounds of DNA replication Email this artice to a colleague » Aurora kinase C in mouse
Author Affiliations Journal Artices without intervening mitoses (“endoreplication”) or initiation of mitosis before DNA is fully Alert me when this article is cited oocytes
replicated (“mitotic catastrophe’). Some oOf the genetic Interactions involved In these —iifil :r':i;::;':elﬁ‘:i"m‘z:;f‘“ o S‘W"pe"‘ I
. . . . surfaces
Summary E‘ Services controls have recently been identified in yeast. From this evidence we propose a molecular rtickes in PubMed O Tzrivr T rEre
Email this article to a colleague mechanism of “Start” contral in Schizosaccharomyces pombe. Using established principles My File Cabinet kinase signaling
i X X Alert me when this artide is dted of biochemical kinetics, we compare the properties of this model in detail with the observed ad 10 citation manager = Molecular targets of
To contribute to a deeper understanding se control in eukaryotic cells, we have Alert me if a correcion is posted behavior of various mutant strains of fission yeast: weel™ (size control at Star), cdcI3A t copyright permission
constructed a model based on the bioch) of M-phase promoting factor (MPF) in Similar articles in this journal and rum1% (
Xenopus oocyte extracts, where there is for two positive feedback loops (MPF Similar articles in PubMed

y-hydroxybutyric acid
(endoreplication), and weel” rum1A (rapid division cycles of diminishing cell

Ing Articies = Nitrate transport in salvary
F— glands
size). We discuss essential features of the mechanism that are for |egle Scholar
pMed

Alert me to new issues of PNAS

characteristic properties of Start control in fission yeast, to expose our proposal to crucial
I 9 9 3 ‘experimental tests. I 9 9 7

& Novak, Tyson, 1993

*
.
.
-U Mumerical analysis of a comprekensive model of M-phase control in Xenopus cocyte extracts and intact embryos: parameter values have been taken from t ‘g original published paper to
-
reproduce figure 44, % “_
$‘ -
. lllll.......... ‘-
X 3 novak, Tyson, 1993 e, :
h ’ e, .
Mumerical analysis of a comprehensive model of M-phase control in Xenopus oocyt.e'éx‘sr,a.cts and intact embryos: parameter values have been taken from the SBML model in the BioModels
~ -
Database and the model simulates the synthesis and degradation of cyclin. .".,
L3

ddiNg

www.sbi.uni-rostock.de




Evolution of a model over time

How is this change justified?

What was
changed?

/) When was it changed
and by whom?
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Which parts of the model
have recently been updated?

How did
annotations in the
model evolve?

Is this model still valid
for my simultation
setup?

C past now

future

Version 1.1.0 y

Version1.2.0 A

Version 2.0

Version 1.0 Version 1.2.1.0

current model
version

Waltemath et al. (submitted)
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Information in BioModels Database . SYSTEMS BIoLOGY

ROSTOCK

Directly accessible from the repository:
Original model file (any format)

Current model file

g
version 1 — Date of creation and last

modification

Implicitly accessible:

. . — _ Model file(s) at each BioModels

Database release

version 1 current verS|on
’)
. . 2ol
release 1 release 2
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Information in model representation formats . BIOINFORMATICS

— CellML metadata specification

— Elements from rdf, dc, dcterms, vcard
— Trivial vs substantial changes
— SBML History concept
— dc:creator model creators
— dcterms:created creation date
— dcterms:modified modification date
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What is the problem? . SYSTEMS BIoLOGY

ROSTOCK

Version information is not propagated to the users.

Currently used algorithms are not suitable for difference detection in
XML models (SBML, CellML, NeuroML).
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Requirements for model version control . SYSTEMS BIoLOGY
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- Find the difference between two model versions,
- understand what a change is about,
- and understand why a model update had been necessary.

1. XML-aware algorithm for difference detection
2. Transparent changes
3. Justification for changes
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1. XML difference detection: DiffList . SysTEMS BloLoGY

-661,13 +661,11 @O

||—|I¢E::|
=)

<rdf:Description rdf:about="#_905882" >
<bgbiol:isVersionOf >
<rdf:Bag>
<rdf:li rdf:resource="urn:miriam:obo.go:GO%3A0043037" />
< /rdf:Bag>
< /bgbiol:isVersionOf >
< /rdf:Description>
<rdf:Description rdf:about="#_905882" >
<bgbiol:isVersionOf><rdf:Bag>
12 +<rdf:li rdf:resource="urn:miriam:obo.go:GO%3A0043037" />
13 +< /rdf:Bag> < /bqgbiol:isVersionOf>
14 +< /rdf:Description>
15 [...]

OO <l Wk =
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=
+ +
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1. XML difference detection: DiffList BIOINFORMATICS '
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Diff:
<updates>
- DeteCtS a” dlﬁs < attribute attributeName—"reversible" value—"true" oldValue—"false"

path="[@id="Cdc25 _Reaction’]" clementName="reaction" />

- Insert’ delete’ update’ move < attribute attributeName="reversible" valne="true" oldValue="false"
_ for tWO mOdel Dflles path="[@id="Cdc2Phos'|" elementName="reaction" />
)

<attribute attributeName="reversible" value="true" oldValue="false"
— typically two versions of the same path="]Gid="GIR_Binding]" clement Name—"reaction" />
m Od el <attribute attributeName="reversible" valune="true" oldValne="false"
path="[@id="G2R_ Creation’]" elementName="reaction" />

- Adaptation Of XyDiﬂl, <attribute attributeName="reversible" value="true" oldValue="false"

path="|@id="TE_ Reaction’]" elementName="reaction" />

T entlty-based <attribute attributeName="reversible" valne="true" oldValue="false"

— ignores XML formatting

path="[@id="PG2R_Creation’]" elementName—"reaction"/>
<attribute attributeName="reversible" value="true" oldValue="false"
—_ path="[@id="UbE2 Reaction']" elementName="reaction"/>
< attribute attributeName="reversible" value="true" oldValue="false"

path="[@id="UbE_ Reaction’]" elementName="reaction"/>
<attribute attributeName—="reversible" value="true" oldValue—"false"

path="[@id="Weel Reaction’]" elementName="reaction"/>

< /updates>

Waltemath et al. (submitted)
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2. Transparent changes: model history . BIOINFORMATICS

Table 1: Version information abont model BIOMOOT

Revision Date SVIN Comment
R2* initial | 06/16/2009 | original models.
R3* 06,/16,/2009 | the latest version when implementing revision control
R37 07/29/2009 | four assignment rules (k2, k6, kwee and k25) were changed to

function definitions.

R51 082 /10,2009 | converted to SBML Level2 Version 4 and curated. Attributes 'spa-
tialSizeUnits” in element, and "timeUnits” and "substanceUnits’ in
clement, which are not part of SBML Level 2 Version 4 element
are eliminated,

RH7 OR /13,2009 | The model should remain in SBML L2V1. The model was inte-
orated and simulated using Mathematica 6.0 - MathSBML 2.7.1,
which does not support SBML L2V,

R194 10/15,2009 | corrected one error in a kinetic law (Ubel activation) and changed
the file a bit to get it to 12v3 [line break| recurated it, but still
problems with the initial conditions

Waltemath et al. (submitted)
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2. Transparent changes: model history . BIOINFORMATICS
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Model history (version tree)
—  Diff list
— adapted from Rosado et a., 2009 (EDBT)

" ~

modelhistory
i _ B __/ % . iD
WErSIon Tree

ST /-" L dl d2 d3 :
}uﬂi .,\hhiersmni/ l\_h oy
) _ /R
Cauthor 1 HLIE 2_;-‘_; l".,-d- 1_-‘\, I/-z:-u\l B l;,.fll-u\l
- A\ N
h_) Haelke, 2011 (Diploma thesis)

www.sbi.uni-rostock.de



ROSTOCK

3. Justification of changes: Ontology . BIOINFORMATICS

Controlled vocabulary for annotation of the diff file .o

insert

Y
delete \ mowve

delete l\, parameters

background

insert ——_ ‘\1 Element Biology
XML
Table 2: Controlled vocabulary for types of changes. Annotation
Location Type Operation
XML Annotation || mathematics update e
element qualifier biology insert A
attribute URI parameter delete _ _
value typo move Haelke, 2011 (Diploma thesis)
N

Waltemath et al. (submitted)
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Tool support: BiVeS . SYSTEMS BIoLOGY
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Biochemical Model Versioning System (BiVeS)

Waltemath et al. (submitted)

— Java library for diffList and model history

— Can be used on top of SVN/Mercurial systems to store
differences between two model versions, and maintain a
history of versions

— Tested on: SBML@BioModels Database



http://sourceforge.net/projects/bives/
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BudHat: a web-based diff tool . SysTEMS BloLoGY

— Tree-based view of model versions (history)

— Difference between two models
— XML representation (diff format)
—  Graphical representation (GraphViz)

(Upload successhall )
DIff-XML

& upload new model

degradation of Lacl transcripts

VVVVVVVV
VVVVVVVV

TetR protein degradation of TetR transcripts
selected models
Elowitz2000_Repressilator - 4
Elowitz[§00_Repressilator - Version: 1 degradation of TetR
Reset Layout
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Future work . SYSTEMS BIOLOGY

— Targeting single versions of a model (model version IDs),
e.g. to build the model history

— Change annotation

— Detecting merges in models
— Support of CellML, NeuroML, SED-ML etc in the diff tool




ROSTOCK

Systems Biology and Bioinformatics, Rostock . BIOINFORMATICS

www.sbi.uni-rostock.de



