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Stochastic approach to cell size control

                 The question of how a cell controls its size is a very old one, which despite 
decades of research is still under intense focus, because the old explanations are still 
unsatisfactory while experiments boosted by recent progresses with microfluidic devices 
become more and more quantitative. For instance, time-lapse single cell videomicroscopy 
now allow to follow entire lineages of single cells starting from the original mother cell to 
their many offsprings many generations later. Such experiments allow to revisit the 
question of cell size control with unprecedented statistics both at the level of a single cell 
and at the level of a population.
                This question of cell size control is of central importance because a lot of internal 
biological processes directly depend on it. In particular, fluctuations of the cell metabolism 
are due in part to the fluctuations of cell size, which represents a form of external noise, 
and in part due to the stochasticity of the metabolic reactions, which represent the intrinsic 
noise. Therefore the question of cell size control is related to the question of growth noise 
in metabolic networks, because the size of a cell can be modulated either by modulating 
the growth rate or by modulating the time during which a cell grows according to some 
fixed growth rate. 
               Here we use an approach based on stochastic equations to analyze this problem,  
which goes beyond the theoretical analysis carried out in Ref [1]. We also use some ideas 
from non-equilibrium statistical physics and thermodynamics. Some background on 
stochastic processes would be helpful, otherwise a curiosity for problems at the biology-
physics interface. 
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