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SYCAMORE

Motivation

- to facilitate the set-up, simulation and analysis of new 
biochemical models, particularly by non-expert users

- facilitates building and modification of biochemical 
models

- view, analysis and refinement of models
- allows quick simulations 
- interaction with other tools 

“SYstems biology’s Computational Analysis and 
MOdeling Research Environment“



SYCAMORE

Implementation features

  - no installation required: web application
  - database supported modelling: SABIO-RK   

      - one platform for different programs, including
- Copasi for simulation & sensitivity analysis
- JWS online for simulation & visualization
- qPIPSA for parameter estimation 



Sycamore Homepage
http://sycamore.eml.org/



Sycamore start screen 



Sycamore start screen 
Example models provided for testing



Model import 
Upload of models (SBML format)



Model import 
Model validation: http://sbml.org/validator/ (F. Bergmann)



Model editing 
Display of all model data



Model editing 
Reactions including compounds, kinetic law and parameters



User support: example I
Predefined kinetic law equations 

(selection dependent on reaction equation)



User support: example I
Predefined kinetic law equations 



User support: example II
Annotation support (MIRIAM compliant)



Online storage of models
(registration required)



Pathway visualisation
(SBGN import/export/display in next release)



Model simulation
Time course simulation of metabolite concentrations

(COPASI)



JWS online integration
(J. Snoep http://jjj.biochem.sun.ac.za/)

http://jjj.biochem.sun.ac.za/


Sensitivity analysis
Find those parameters to which the concentrations of interest 
are most sensitive. These parameters are expected to be 
crucial for the models behaviour. (COPASI backend)



Database supported modelling I 
SABIO-RK: search for data



Database supported modelling I 
SABIO-RK: data export



Database supported modelling II
SABIO-RK: data import into SYCAMORE



Integration into VLN SEEK
Analysis of models stored in SEEK



Parameter estimation: PIPSA

- Often, kinetic parameters for enzymes such as Km or kcat/Km are not 
available from the desired species but have been measured for 
enzymes from other species

- The electrostatic potential is one of the key determinants of enzymatic 
catalysis

- PIPSA, Protein Interaction Property Similarity Analysis, can be used to 
aid the estimation of kinetic parameters, based on known parameters 
of similar species

- qPIPSA: UniProt ID of enzyme as starting point (SYCAMORE)
- webPIPSA: PDB files as starting point (Protein Data Bank structure file; 

pipsa.eml.org/pipsa/) 

- qPIPSA: BMC Bioinformatics 2007, 8: 373
- webPIPSA: Nucleic Acid Research, doi:10.1093/nar/gkn181



Parameter estimation: PIPSA

Schematic overview of the 
workflow employed in 
webPIPSA. The protein 
structures are a subset of 
the Triosephosphate 
Isomerase.

Output: heatmap, no 
numeric values 



Parameter estimation: qPIPSA
Output: heatmap (no numerical values)



- Model editing

- Loading, saving, storage of models

- Database supported modelling (SABIO-RK)

- Sensitivity analysis

- Pathway visualization

- Model simulation (COPASI, JWS online)

- Structure based parameter estimation (qPIPSA)

Summary features



SDBV Group:
Wolfgang Müller
Martin Golebiewski 
Renate Kania
Ulrike Wittig

Financial support:

MBP Group:
Ursula Kummer
Sven Sahle
Frank T. Bergmann
Ralph Gauges
Ursula Rost 

MCM Group:
Rebecca Wade
Stefan Henrich
Stefan Richter

Acknowledgements

JWS online:
Jackie Snoep
Dawie van Niekerk

HITS gGmbH Heidelberg

Univ. Heidelberg Stellenbosch South Africa


	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28

