Supporting Information
Cell proliferation model

The application of our model to the experimental data on the proliferation of hematopoietic progenitor cells published by Holtz et al. [1] suggested the replacement of the proliferation term in Equation (2) of the main manuscript (MM) by the cell cycle model of León et al. [2] that assumes cell cycle progression to be a multi-step process. The experiments of Holtz et al. [1] can briefly be described as follows. CD34+ progenitors were first FACS-sorted for a fraction of CD34+/CD38- primitive progenitors. These were subsequently cultivated for 4 d in a proliferation assay and finally analyzed for their cell generation distribution using carboxyfluoroscein succinimidyl ester (CFSE) labeling. As shown in Figure S1 our model was able to reproduce the generation distribution assuming the environment S1 to environment D1 transition (Figure 2 of the MM, left panel, parameters as given in the caption of this figure except for 
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 5 (generally used throughout the present study), and a percentage of 23% FACS-sorted primitive progenitors, well in the range of the experimental fraction graphically indicated in Figure 6 of [1].
Fehler! Verweisquelle konnte nicht gefunden werden.TC "9 Cell generation distribution. Experimental data (large open circles) as adapted from Holtz et al. [] and model results obtained by assuming a number of  EQ n\s\do5(c)=1 (filled squares) and 5 (filled circles) cell cycle steps in the proliferation model of León et al. [Fehler! Verweisquelle konnte nicht gefunden werden.]. Assuming only one cell cycle step corresponding to Eq. 2 of the MM is not in agreement with the experimental data. Model parameters as in Fig. 3 of the MM, left panel, except for  EQ r\s\do5(max)=1.1ln2/d. CD34+/CD38- FACS-sorting was simulated by retaining cells with 0.17 resulting in a percentage of 23% primitive progenitors. The distribution obtained by retaining all cells in the simulation (open circles) illustrates that the primitive progenitor fraction is initially depleted for fast proliferating cells." \f f
The influence of the number of cell cycle steps 
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 on the distribution of 
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-values is demonstrated in Figure S2. Generally, higher values of 
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 correspond to lower effective proliferation rates resulting in a higher relative importance of the noise-driven dynamics.
TC "10 Number of cell cycle steps. Equilibrium distributions of -values corresponding to Fig. 4 of the MM, right panel, for a number of cell cycle steps , and 20. The larger the number of cell cycle steps  EQ n\s\do5(c) the smaller the effective proliferation rate (compare also Fig. 9) driving the cells into the most attractive state at =0. The effect of  EQ n\s\do5(c) on the -dynamics saturates for high values of  EQ n\s\do5(c) and is smaller for higher proliferation rates." \f f
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