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Figure S1. Initial telomere length distribution. (a) Simulation of the steady-state telomere 4	  

length distribution corresponding to the strain TetO2-TLC1 yT528, which had a mode of 260 5	  

± 16 bp. (b) The distribution in (a) is used to randomly draw the lengths of 32 telomeres of the 6	  

initial cell of a lineage, in which telomerase is inactivated. Three random draws are shown. 7	  
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Figure S2. Example of a fit with an error of 1.7. (a) Representative set of 5 simulations of 3	  

26 independent lineages using 𝐿𝑚𝑖𝑛 = 60  bp and 𝑎 = 0  compared to the experimental 4	  

senescence onset timings (black line), which gives an error of 𝑒 = 1.7. (b) Envelope of 5	  

𝑛 = 1000 simulations (blue-shaded area) as in (a). 6	  
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Figure S3. Fits using the upper and lower limits of the mode of the initial telomere 3	  

length distribution. (a) 3D-plot of the error of the fit 𝑒 as a function of 𝑎 and 𝐿𝑚𝑖𝑛, starting 4	  

with an initial telomere length distribution of mode 276 bp. The minimum error is found for 5	  

𝑎 = 0 and 𝐿𝑚𝑖𝑛 = 35 bp. (b) 2D-plot of the error of the fit 𝑒 as a function of 𝐿𝑚𝑖𝑛 for 𝑎 =6	  

0, starting with an initial telomere length distribution of mode 276 bp. (c) Same as (a), 7	  

starting with an initial telomere length distribution of mode 244 bp. The minimum error is 8	  

found for 𝑎 = 0 and 𝐿𝑚𝑖𝑛 = 2 bp. (d) Same as (b), starting with an initial telomere length 9	  

distribution of mode 244 bp. 10	  
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Figure S4. Fits using an overhang length with a uniform distribution on the set {𝟓,𝟔,𝟕}, 2	  

leading to a lower average shortening rate (3 bp). (a) 3D-plot of the error of the fit 𝑒 as a 3	  

function of 𝑎 and 𝐿𝑚𝑖𝑛. The minimum error is found for 𝑎 = 0 and 𝐿𝑚𝑖𝑛 = 47 bp. (b) 2D-4	  

plot of the error of the fit 𝑒 as a function of 𝐿𝑚𝑖𝑛 for 𝑎 = 0. 5	  
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Snapshot of the movie 4	  
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Shortening dynamics of 32 individual telomeres in independent lineages. A sample of the 6	  

simulations performed for Fig. 2 is displayed as a dynamic movie showing the shortening of 7	  

the 32 telomeres in a cell lineage (𝑛 = 20 independent lineages). Each part of the movie 8	  

corresponds to a new lineage with a starting telomere set randomly drawn as in Fig. S1b and 9	  

ordered on the x-axis. These 32 telomeres then evolve with cell divisions and the asymmetry 10	  

of telomere replication combined to the random choice of one of the two daughter cells at 11	  

each division (Fig. 1b) makes individual telomere shortening probabilistic. At any time, the 12	  

shortest telomere is depicted is red. Thus, rank-switching events can be easily visualized. 13	  

When the shortest telomere reaches the threshold 𝐿𝑚𝑖𝑛 = 19 bp, the simulation is stopped 14	  

and the initial rank of the shortest telomere is indicated in red. 15	  
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