Stochastic Dynamics of Molecules on Networks

14.6.10

Objective: To give a presentation of about 60 minutes at the end of the week covering the key aspects of stochastic
models in cellular biology.

Cells are small entities and the copy number of the key players like proteins, metabolites and regulatory
molecules can be in the range from tens to millions. For number like tens to hundreds stochastic effects are
important, while for numbers like millions it is sufficient with a deterministic treatment.  In systems biology a
variety of models have been developed to predict the behaviour of complete cells or subsystems. Historically,
such models have first been deterministic, typically ordinary differential equations, but has the then moved on to
include stochasticity. Stochasticity can be inherent in the system, due to small numbers involved or can enter
through measurement error or lack of knowledge of the initial conditions of the system.

The Big Questions Are:
. What are the key phenomena in a cell that needs stochastic modelling?
What are the appropropritate models for these phenomena?
What are the assumptions made by such models?
What are the computational needs of such models?
Which kinds of errors are made if stochasticity is ignored?
Is stochasticity ever an advantage to a cell?
What are the key models to be developed?

Possible Contents of Presentation

What is a cell?

How do you describe the dynamics of a cell?

What are the key classes of stochastic models?

Major succcesses of stochastic models of cell dynamics from the last decade?
What is ahead?
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“Big Questions”, “Contents” and “Recommended Literature” are only suggestions from which the student is
welcome to depart from or completely ignore.



