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BSYT 2004-2009

PhD Physics 2009-2013

guest scientist  
2014-present

intern/diplom thesis 2009

studienarbeit 2008
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Animal Cell Process Engineering

How to increase product yield 
of a process for monoclonal 

antibody production?
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A Matter of Life and Death
Stochastic Modelling of E. coli Exposed to 

Methylglyoxal Stress

Andreas Kremling
 (now TU Munich)

MAX−PLANCK−INSTITUT

TECHNISCHER SYSTEME

MAGDEBURG

DYNAMIK KOMPLEXER

Ian R. Booth
Alessandro de Moura
Celso Grebogi

M. Richard et al., J. Theo. Biology. 2012; 292 39-43

J. Karschau et al., Biophysical Journal. 2011; 100(4) 814-21
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DNA damage and repair
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Mechanisms of DNA replication
Origin licensing and their activation are timely separated.

DNA replication is divided into two distinct phases
to avoid re-replication of already replicated DNA.

1) Origin licensing

2) Origin activation and DNA synthesis in S-phase
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Minimum Replication Time Optimal Placement of Origins 
for DNA Replication

What are preferred locations for origins 
if their licensing and activation are stochastic?

J. Karschau, J.J. Blow, and A.P.S. de Moura.Physical Review Letters. 2012; 108(5):058101. 

J. Julian Blow Alessandro de Moura
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The random completion problem – a car-parking problem
P. Gillespie*, J. Karschau*, J. Kisielewska, J.J. Blow and A.P.S. de Moura, in preparation.
*equal contribution.

Modelling of the 
process of 

protein binding to DNA 
in a analogy to cars 

parking along a street.
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Replication Factories Spatial Organisation of DNA Replication 
within the yeast nucleus

N. Saner, J. Karschau, T. Natsume, M. Gierlinski, R. Retkute, M. Hawkins, C. Nieduszynski, J.J. Blow, A.P.S. de Moura, T. Tanaka, 
Stochastic Association of neighboring replicons creates replication factories in budding yeast. Journal of Cell Biology 7(202):1001-12. 2013

Sites at which DNA replication takes place

Photo: Debbie McIntosh, J.J.B. lab

Replication factories are compartment-like structure
However there is no physical boundary that keeps
replication forks together. 
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Genome activation in early embryos

S. Joseph et al., submitted.

Shai Joseph 
Nadine Vastenhouw Vasily Zaburdaev

More general: What sets the time point 
of genome activation in activator 

repressor model?

Modelling of competition 
for DNA binding sites

Tadros and Lipshitz, 2009
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Tissue formation and cellular mechanics

Frank Jülicher
Christian Dahmann 
Marcus Michel

top left, bottom right figures: 
courtesy of C. Dahmann group TUD

Modelling of cell mechanics using a cellular-vertex model for tissues
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