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Starting Point: SBML

 1 SBML file: 1 single model
 Actual Systems Biology:

− Different experiments on „same“ system 
(knockout, overexpression, change of 
concentration 1, knockout & c.o.c.,…)

 How to code the experiments?
− 1 experiment = 1 model? (large number 

of models to keep track of, higher risk of 
modeling errors, hard to handle 
modeling projects, model overflow)

− Flags and switches for all experiments 
(huge model, also quite impractical)

− Seperate experiment descriptions

 Wet-lab experimental settings analogue
 Automatic merging with model
 Once model finished: 

documentation of models validity

 Milestone in the evolution 
of systems biology
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„Modeling“

********** MODEL NAME
Simple model
********** MODEL STATES
d/dt(A) = -R
d/dt(B) = R
A(0) = 1
B(0) = 0
********** MODEL PARAMETERS
k1 = 0.5
********** MODEL REACTIONS
R = k1*A

********** EXPERIMENT NAME
Simple Experiment for simple model
********** EXPERIMENT INITIAL PARAMETER AND STATE SETTINGS
k1 = 2 
********** EXPERIMENT PARAMETER CHANGES
 
********** EXPERIMENT STATE CHANGES
time=10, A=1

********** MODEL NAME
Simple model
********** MODEL STATES
d/dt(A) = -R
d/dt(B) = R
A(0) = 1
B(0) = 0
********** MODEL PARAMETERS
k1 = 2
********** MODEL REACTIONS
R = k1*A
********** MODEL EVENTS
StateChange_1 = ge(time,10),A,1

Successfully used 
in the sbtoolbox(2) 
for 2 years now
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1 Level up: Modeling Project

 Combination model + data relevant for 
many (most?) simulation tools
− Current state:

 Messy and overly complicated combination 
of model + experiments (if present)

 Proprietary modeling project represen-
tations (PottersWheel, SBtoolbox2)

− Interoperable project format useful
 Possible starting point: MIASE [1]

(Minimum Information About a Simulation Experiment)

− Guidelines for descriptions of simulation 
runs (perturbed & unperturbed models)

− Focus: reproduction of exact simulation 
procedures and resulting outputs (plots)

−  SedOM/SedML: Simulation experiment 
descript. object model/markup language

 UML/xml-based representations of MIASE
 SedML as modeling project format

− SedML independent of model description 
(only references to model in SBML, 
CellML, or other format)

− Experiment descriptions already there 
(sort of: model perturbations as XPath 
expr. refering to SBML [2] tree of model)

− Measurement data still missing

”Working Model” 
+ 

Experiment Descriptions 
⇒ 

Insilico Experiments
+

Measurement Data
⇒

”Modeling Project”
(insilico representation)

Implementation

 Proof-of-concept impl. in SBtoolbox2
− Im/exports SedML project description 

(modified) and SBML models instead of 
proprietary (mainly text-based) formats

− Ignores plot generation info (so far)
 Each model has an associated

− list of changes (=exp. settings) w.r.t. 
original model (=SBML file) (SedML)

− list of measurements = reference(s) to 
file(s) with experimental data obtained 
using the experimental settings (new)

 Measurement data: xls or csv files

 Scope question
− One project = one model + some exp.s
− Or: one project = a few models  + several 

experiments? 

Measurement Data Format

 Standard not in sight
− Mostly two-dimensional data 

(components x time points),
xml not too suitable

 Needed, primarily:
− Representation of time series data
− Representation of steady-state data
− Variance, error bounds

 For additional convenience:
storage format for simulation data

Summary

 Bioinformaticians, database experts:
− Focus on model storage & annotation,

reproduction of simulation results, etc.
− Much effort put in already:

 Modelers, systems biologists:
− Universal  measurement data format  &

experiment descriptions needed
− Not much progress so far

 Inter-disciplinary dialogue possible
− as indicated by the proof-of-concept 

implementation in SBtoolbox2
− Objectives need to be reconciled

 Who needs the plot reproduction features of 
SedML without included experimental data?

 Which features of modeling projects in other 
software tools are still missing?

SED-ML

certainly more to come ...


