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-> platform independent

-> stand-alone

-> C++/QT
-> GUI and command

ca. 5000 downloads per

-> Open source
release

-> free
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-> Copasi models are reaction/process centered
-> reaction networks are translated into ODE systems
-> can be deterministically or stochastically simulated

(except if you define all equat
-> diverse analysis methods

Model formalisms
-> SBML compliant
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estimations. To do so, you may start with one of the following options:
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SYCAMORE

d edit models, to analyze and refi

# Load a SBML model from projects. SYCAMORE offers the possibility to store complete and incomplete models in  |oad model from projects

» Build a new model starting from scratch by defining reactions. metabolites, kinetic equations and parameters.
» Build a new model with the support of SABIORK, a database that stores reactions and their corresponding

» Additionally, you may perform parameter estimations in order to determine unknown parameter values.
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|| 22-5earch
load model from projects
arameter estimation

build new model
build SABIORK model
load model from disk

load exam

SYCAMORE

do so, you may start with one of the following options:
® Build a new model starting from scratch by defining reactions, metabolites, kinetic equations and parameters.
# Build a new model with the support of SABICRK, a database that stores reactions and their corresponding kinetic parameters.
¢ Load a SBML maodel from projects. SYCAMORE offers the possibility to store complete and incomplete models in an internal
database as your personal 'projects'.

o Additionally, you may perform parameter estimations in order to determine unknown parameter values.,

# Load an example model for testing of SYCAMORE.

SYCAMORE allows you to build, view and edit models, to analyze and refine them, to perform simulations, sensitivity analysis and parameter estimations. To
* L oad a SBML model from your hard disk.
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<7aml version="1.0" encoding="UTF-8" 7>
- <sbml #mins="http:/ /www.sbml.org/sbml/levell" level="1" version="1">
<model name="untitled" /=

- zlistofUnitDefinitions>

- zunitDefinition id="volume":=
- <listOfUnitss
zunit kind="liter" scale="-3" multiplier="1" offset="0" />
<flistOfUnitss
</unitDefinition:

- zunitDefinition id="time"=
- <listOfUnitss
zunit kind="second" multiplier="60" offset="0" />
<flistOfUnitss
</unitDefinitions

- <unitDefinition id="substance"=
- <listOfUnitss
<unit kind="mole" scale="-3" multiplier="1" offset="0" />
<flistOfUnitss
</unitDefinition:
<flistOfUunitDefinitionss

- <listOfCompartmentss

<compartment id="Intracellular" volume="1" /=
<flistOfCompartments>
- <listOfSpecies>

<specie
<specie
<specie
<specie
<specie
<specie
<specie
<specie
<specie
<specie
<specie
<specie
<specie

- <listOfReactantss

id="spc_0"
id="spc_1"
id="spc_2"
id="spc_3"
id="spc_4"
id="spc_5"
id="spc_#g&"
id="spc_7"
id="spc_8"
id="spc_9"

name="NAD+" compartment="Intracellular" initialConcentration="1" /=

name="Glycerone phosphate" compartment="Intracellular" initialConcentration="1" /=
name="alpha-D-Glucose 6-phosphate" compartment="Intracellular" initialConcentration="1" />
name="NADH" compartment="Intracellular" initialConcentration="1" /=

name="D-Glyceraldehyde 3-phosphate" compartment="Intracellular" initialConcentration="1" /=
name="Phosphate" compartment="Intracellular" initialConcentration="1" /=

name="ADP" compartment="Intracellular" initialConcentration="1" /=

name="Glycerate 1,3-bisphosphate" compartment="Intracellular" initialConcentration="1" /=
name="beta-D-Fructose 1,6-bisphosphate" compartment="Intracellular" initialConcentration="1" />
name="ATP" compartment="Intracellular" initialConcentration="1" />

id="spc_10" name="bheta-D-Fructose 6-phosphate" compartment="Intracellular" initialConcentration="1" />

id="spc_11" name="H+" compartment="Intracellular" initialConcentration="1" />

id="spc_12" name="Glycerate 3-phosphate" compartment="Intracellular" initialCancentration="1" /=
</listOfSpecies=

- «<listOfReactions=
- <reaction id="reac_0"=

Tt N s o T gk Wl i LN e e VR e e ST AL
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Model completeness

P

Hel
The kinetic law formula is missing.

No errors detected.
HIK

No errors detected.

PGl
Mo errors detected.

PFK
No errors detected.

ALD
No errors detected.

TPI
Mo errors detected.

GAFDH
No errors detected.

PGK
No errors detected.

PGM
No errors detected.

ENO
No errors detected.

Pyl
No errors detected.

FDC
No errors detected.
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[ v Reactions Y
DAl reactions
OHXT . . .
D HK qPIPSA Parameter Retrieval and Estimation Module
O PGI
OPFK what this module does?
CALD

OTPI 1. Retrieval of relevant parameters and asscciated information from BRENDA and SABIO-RK, as well as protein sequences from Swiss-Prot and protein structures from PDE, MODBASE
O GAPDH and SWISSMODEL

DPGK 2., Parameter estlmatloh using avallabl.e protein structure .|nformat|.on. Currently the PIPSA method is used to r#o this. PIPSA analysis can be used.to aid the estimation of kinetic
DPGM parameters from a similarity analysis of the electrostatic potentials of the enzyme for which the parameter is needed and the enzymes for which parameters are already known.

DENO For more information on the use of this module click here.
DpPYK
OpPDC Retrieval of parameters and related information
DADH

DIATPase This is based on insertion of a unique protein identifier. Currently a Swiss-Prot accession code must be given. The workflow depends on an EC annotation in the description line of your
DAK Swiss-Prot entry. This EC link is used to search in BREMDA and SABIO-RK entries,

DG3PDH

O Glycogen Branch

D Trehalose Branch Swiss-Prot accession code

DSuccinate Branch (eg. P35557 or P35520:4.2.1.22) [?]
¥ Refine & analyze model a valid email address [2]
535 00 Completeness

O Sensitivity analysis Start search |

v Model simulation
o O Copasi In case of unknown or only vaguely known protein functionality ProFAT may assist in detecting protein function and structural homology.
Ojws online .
oo Cisoftware launcher http://cluster-1.mpi-cbg.de/profat/profat. html

M EZ';?:Eter estimation ProFAT is a tool for the functional annotation of proteins via the detection of wealk homologies. Sequence homology is detected with NCEl's PSI-BLAST

Osoftware launcher systern, Structural homology is detected with UCL's Threader software, These results are then combined by the use of GenBanl< annotation and basic
O User guide text mining.
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* Save model ProFAT requires the user to submit a lkeyword list along with the protein sequence. Sewveral pre-made keyword lists are available, howewver, the system is

DView XML code used optimally with a user defined keyword list consisting of suspected or experimentally determined information.
CSave on disk

Dsave as project Bradshaw C. R., Surendranath V., and Haberrmann B. BMC Bicinformatics 2006, 7:466 |
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New features (Spring 2009)

Registration |§| The following new features are now available:
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PIPSA
(Protein Interaction Property Similarity Analysis)
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 Interaction fields are calculated on a set of points

- Field values on corresponding points are
compared

- & = electrostatic potential, shape, probe
Interaction field, ...

Slide kindly provided by Matthias Stein



quantitative
Protein Interaction Property Similarity Analysis (qPIPSA)

comparing interaction

comparing interactions fields:

* Charge distribution

_ o * Potential
Estimate Kinetic Parameters « Shape

from a Comparison of "

) . Protein-ligand
Molecular Interaction Fields g
Protein-protein
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PIPSA
(Protein Interaction Property Similarity Analysis)

2(py, p2)
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quantitative PIPSA (gPIPSA)

« Comparing Molecular Interaction Fields
« Quantify Similarities and Differences

« Training Set Required with Experimental
Information

« Predict Relative Ordering and Trends

d

Rate
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i

Y

Protein

Slide kindly provided by Matthias Stein



PIPSA (Protein Interaction Property Similarity Analysis)

HYP1l09-1

42 WW domains, Schleinkofer etal, 2004

Slide kindly provided by Matthias Stein



Example PIPSA: Glucokinhases

6 CH-OH Hz0PO4

2
H OH H OH
Glucose Glucose G-phosphate

1. Identify Chemical
Reaction of Interest

3. Choice of Appropiate
Template
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2. Multiple Sequence Alignment
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Example PIPSA: Glucokinases

E.coli _ Z. mobilis H. sapiens R. norvegicus

«* r ] - .
g L5 LY

. N

Asp. niger S. cerevisae Stmutans H. polymorpha

Ecoll
Streptococcus

=~ Yesast

Aeropyrum
Aymomonas
Hansenula

Homo sapiliens
Rat
Aspergillus
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TPI: Different Spots of Protein Correlate
with Different Kinetic Parameters
k('ﬂf / K”J‘ KH'I
_ Conservation of
Flexible Loop Electrostatic
Potential
Active Site
blue — red

Gabdoulline, Stein, Wade better predictions
BMC Bioinformatics 2007
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webPIPSA: An automated PIPSA workflow

webPIPSA

Protein Interaction Property Similarity Analysis

Input protein structures

Rabbit Human Chicken Yeast E.coli

Salsct local FOB files’ Specity POB IDs from the BSSE. SuDerposnmnmg %‘ '&f ﬁi ‘&_ ’&,
Calculation of Epot | 5 oap Sme o e
PoL | Ay P O O O

Comparison

s, Lpbeet |_ mpor -||_ Auriicksstren : i >

"Files names will be cut
ather 28 characters
Fleasa upload at least tro, better mors POE files before procesding|

Retriewal of parameters and related information
Thi iz basad on ingartion af @ unique pretain idantfier. Cumantly @ Swiss-Prot acceasion cade must ba gier The warkfloe
dapende o an EC areddetion i1k ﬂ&?l"“rlll:-ﬂ ing Dry\'!l.lr Swgg- Pt Phlrj' Thiz EC Irk iz ueed 1o sxaich in BEREMDA and
SARID-RY enlrie:

Please enter :
[ Swis=-Frof accesson code
[eg P3IZO3T or PE2O2004.2.1.22) (1]

avald emall sddress |2 MUItlple Seq uence Allgnment

—===| Comparative Modeling | = | B ®

http://pipsa.eml.org Richter, Wenzel, Stein et al. NAR 2008 1))
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tal data

Use database
supported modelling

Parameter estimation
using experimen

No

Define System
Structure based
parameter estimation

Check model
for completeness
Yes JNO

P
«

No

manually
Manually edi
analysis

Set-up model
Simulation and

Workflow
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Model simulation
current model into a simulation program, or any of your models stored on the

on (termed 'Local Software Launcher'), the program starts automatically. With
this functionality is impaired after downloading by a locally installed firewall. In

wiay that the application can connect to the server.

Cownload software launcher

End simulate models with programs like e.g. Copasi (download) or ProMaoT
btart application, that represents an interface (or bridge) between the server
rted, you may also use the lower button "Simulate model with Copasi' to launch

nment with installed simulation programs.
5 to connect to the SYCAMORE server. Depending on the operating system

[ Simulate model with Copasi ] [ Simulate model with ProtoT ]

‘teast model glycolysis
east model Pritchard
Yiew License

Zomment

2007-09-24
2007-09-24
Commenk

| [ Promot | [ Updatetable |
COPASI

Version 4.2 (Build 22)

The uze of this zoftware indicates the acceptance of

the attached license.
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