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Figure S1. Characterization of the HCT116 cell cycle parameters 
HCT116 cells were seeded at low density, and their number (A) and cell cycle distribution (B) were analyzed from 20h to 100h. (A) Cells were counted at regular intervals. The generation time was determined (15h) from the analysis of the log phase growth between 24h and 48h post-seeding. (B) The cell cycle distribution was analyzed by flow cytometry after DNA staining with DRAQ-5, detection of mitotic cells using the 3-12-I-22 antibody 41, and detection of S-phase cells by EdU incorporation. The average cell cycle distribution was calculated in the log phase of the growth curve.

Figure S2. The simulator reproduces accumulation of cells in mitosis upon incubation with nocodazole 
(A) In vitro data: Exponentially growing HCT116 cells were incubated with nocodazole for 20 hours, like in Figure 4. Dot plot representation of the cell cycle distribution analyzed by flow cytometry after DNA staining with DRAQ-5 and detection of S-phase cells by EdU incorporation. 
(B) In silico simulation: simulated dot plots of DNA content (with additive white Gaussian noise, SD = 0.05) and EdU labeling (with additive white Gaussian noise, SD = 0.1). 

Figure S3. Data analysis workflow 
The objective of this workflow is to determine the influence of cell density on G1 elongation. For this purpose, three types of experimental data (in blue) are required. First, data on the cell cycle distribution (Figure S1.B) in the exponential phase of growth and on the cell cycle duration (deduced from the population growth curve, see Figure S1.A) allow determining the age distribution (Figure 2.B) using equation 2 (Eq. 2). Then, all the experimental data are used to calculate the G1 rate as a function of cell density using Eq. 3, Eq. 4 and Eq. 5. Finally, the intermediary results (i.e., age distribution and G1 rate) are used to compute G1 elongation as a function of cell density with Eq. 6 (see Figure 4). This last information will be implemented in the agent-based model during the simulations.
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