Putting absolute numbers on a sporulation model 

In this exercise we shall explore absolute levels of proteins, their variability (noise) and rates of translation and degradation based on the sporulation model given by Suel et al. (PMID: 16554821) whose parameters are given in table S1 and which is given below.

a. Assume the proteins ComS and ComK are at their levels for half maximal degradation. Using the values for the parameters in Table S1 and values from bioNumbers or the literature on the size of B. Subtilis estimate the absolute numbers of molecules of ComS and ComK in a cell. 
b. Noise can be an important feature in the differentiation process of B. Subtilis. If the fluctuations (noise) go as the square root of the number of copies (this is usually a significant underestimation, but we will estimate its extent nonetheless), what is the expected coefficient of variance (CV – defined as the standard deviation divided by the mean, a common measure to assess noise levels)?
c. How many ribosomes translating at maximum speed are needed to ensure saturating rate of expression of ComK (use the rate of ribosome translation in bacteria from bioNumbers or the literature)? 
d. what is the half life time of the proteins in this model (in minutes)? Is it degradation or dilution limited? To compare the two terms you will need to find the doubling time of B. Subtilis.
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