
 

 

FEBSX-SysBio 2011 pre-course program 

Those who have pre-registered for the pre-course are welcome to participate in any of the 

four parallel courses.  Please register on site to obtain the pre-course badge. 

Below you will find the abstracts of the four parallel courses, to enable you to choose 

between them.  You can decide in Innsbruck; we do not expect capacity problems. 

Because of limited hotel accommodation, the registration for the pre-course is now 

closed.  If one takes care of one’s own accommodation for Friday-Saturday, then 

registration on Saturday morning remains possible. 

Friday, February 25 

16.30 – 18.00 Pre-course registration  Lobby (L)  

20.00 – 22.00 Pre-course registration  Lobby (L) 

Saturday, February 26, 2011, Hotel Grauer Bär, Innsbruck, EU 

08.30 – 09.00 Pre-course registration  Lobby (L) 

09.00 – 10.30 4 parallel pre-courses   part I Rooms C, H, I and J 

 
David Fell   

(Oxford, UK) 

Pre-1 Mathematical 
Biochemistry in a 
Nutshell 

Room H 

 
Ursula Kummer 

(Heidelberg, DE) 

Pre-2 Computing in a 
Nutshell 

Room I 

 

Maria Nardelli and 
Ursula Klingmüller 

(Manchester, UK, 
Heidelberg, DE) 

Pre-3 Cell Biology in a 
Nutshell 

Room J 

 
Karl Kuchler 

(Vienna, AT) 

Pre-4 Molecular Genetics in a 
Nutshell 

Room C 

10.30 – 11.00 Coffee break Bar (S) 

11.00 – 12.30 4 parallel pre-courses  part II Rooms C, H, I and J 



12.30 – 13.30 Lunch 
Restaurant upstairs 

(R) 

13.30 – 15.00 4 parallel pre-courses   part III Rooms C, H, I and J 

15.00 – 15.30 Tea break Bar (S) 

15.30 – 17.00 4 parallel pre-courses   part IV Rooms C, H, I and J 

 

Abstracts Pre-courses 

Pre-1   Mathematical biochemistry in a nutshell 

David A. Fell 

Life Sciences, Oxford Brookes University, Headington, Oxford, OX3 0BP, UK, EU 

The aim of the course is to illustrate how mathematical models of biochemical systems are 
formulated and solved, and it is directed principally at those with a background in biological 
sciences who have had little formal training in the mathematical techniques used in systems 
biology.  The emphasis will be on explaining the mathematical vocabulary and giving insight 
into the strategies used to compute solutions so that the mathematical aspects of the 
subsequent symposia and blackboard sessions are not a complete mystery. Obviously a one 
day course cannot turn you into trained mathematicians, nor will the practical exercises 
demand much mathematical technique.  Rather, we will use spreadsheets and graphs to 
illustrate the approaches to getting solutions by analogy.  We will start by going from the 
kinetics of a single enzyme to the time course of an enzyme reaction, and then generalize 
that to systems of several reactions.  The mathematical symbolism used to represent such 
systems in a compact form will be explained, and then the different types of solutions that 
can be obtained, depending on the information available. Other topics that will be explained 
qualitatively, or with the aid of spreadsheets, will be parameter estimation and sensitivity 
analysis. 
 

Pre-2   Computing in a nutshell 

Ursula Kummer 

BioQuant, Ins Neunheimer Feld 267, D-69120 Heidelberg, Germany, EU 

This course will introduce computational resources and how to set models up with their aid.  
Modelling approaches are explained.  Common databases, tools and standards used for 
these will be discussed in detail. 

The course is aimed at participants with little mathematical training and new to the field, but 
also at people with a more formal training, but new to systems biology and interested in 
getting to know the different resources available to help with setting up models etc. 

Like the other pre-courses, the course aims to provide the complete newcomers in the field 
with important concepts and knowledge, useful for following the rest of the course. 

 

Pre-3   Cell Biology in a Nutshell 



Maria Nardelli
1
 and Ursula Klingmüller

2
 

1
Doctoral Training Centre for Integrative Systems Biology from Molecules to Life, MIB, the University of Manchester, 131 

Princess Street, M1 7DN, Manchester, UK, EU 

2
Deutsches KrebsForschubgsZentrum, Ins Neuenheimer Feldn 280, D 66120 Heidelberg, Germany, EU 

The cells as building blocks of life are the results of combinations of organic and inorganic 
components. The results of these combinations are the cellular processes which are deeply 
analysed in Systems Biology. For this reason a system biologist should approach his 
research project having knowledge of them. An overview of living organisms and their 
distinctive features will be the starting point. The components as well as the processes of 
living organisms will then be described. Particular attention will be paid to molecules such as 
carbohydrates, proteins and nucleic acids, as well as to ATP and NADH. Processes such as 
nucleic acid and protein synthesis as well as cell division and respiration, which have as 
results synthesis or degradation of these molecules, will be illustrated. 

For Systems Biology approaches, knowledge regarding the advantages and disadvantages 
of selected cellular model systems are essential.  A basic concept of differences in time and 
spatial scales will be introduced. An overview of technologies and their specific 
advancements to be used for quantitative data generation specifically for modeling 
purposes, will be provided. Furthermore, mechanisms of intracellular signal transduction as 
well as a link to physiological responses will be addressed. Strategies to link measurements 
at different levels and connection to responses in the organ/tissue context will be discussed. 

Pre-4   Molecular Genetics in a nutshell 

Karl Kuchler 

Medical University of Vienna, Christian Doppler Laboratory for Infection Biology, Max F. Perutz Laboratories, Campus Vienna 
Biocenter, Dr. Bohr-Gasse 9/2, A-1030 Vienna, Austria, EU. Phone: +431-4277-61812; FAX: +431-4277-9618; e-mail: 
karl.kuchler@meduniwien.ac.at 

Systems biology (SysBio) aims to gain a systems-level understanding of organismic, cellular 
or even subcellular pathway behaviour to identify novel as well as emerging principles of a 
living system. The long-term hope is to be able to better predict and cure diseases of 
complex genetic origin. One of the key features of SysBio is the integration of a multitude of 
quantitative biological data (deep-sequencing, SNP and mutations, genetic interactions, 
microarrays, proteomics, metabolomics, etc.) with various applicable mathematical modelling 
approaches. While modelling and the use of proper algorithms depends on the question and 
hypothesis to be addressed, the generation of quantitative biological data often poses 
unsurmountable technical problems or are even impossible with the current methodologies. 
This is especially true for measuring the dynamics and time-scale of biological processes 
from transcription, translation to post-translational modification as well as the kinetics of 
intracellular biomolecule trafficking. Likewise, pathway architectures and features often result 
from complex genetic interactions, which respond to various types of input, making 
parameter estimation for modeling a difficult task. In this pre-course teaching on molecular 
genetics for theoreticians and modellers, I will try to use simple models systems such as 
yeast as an example to explain how and which kind of experimental (genetic) data can be 
obtained from eukaryotic cells in a (near)-quantitative manner and which technical issues 
and pitfalls apply to the some of the current state-of-the-art technologies to study the 
dynamics of biological processes related to signal transduction. 
 


