
Supporting Text 3: Calculation of replicon sizes

To quantify the consequences of un-/synchronous origin activation on the DNA syn-
thesis period, we calculated the length and the completion time of each replicon for
all firing origins. The positions of the 190 replication-origins x0(i) on DNA were
assigned using the experimentally measured distribution of inter-origin distances in
budding yeast (Lengronne et al, 2001). A firing time t0(i) is randomly selected out
of the distribution of firing times derived from the model (see Figure 1B of the main
text) for each origin i at position x(i). DNA is then assumed to be synthesized bidi-
rectionally with the same synthesis rate v= 48.8 bp/s (Raghuraman et al, 2001) by
polymerases, starting in both directions simultaneously at each replication origin.
One replicon R(i) of an origin i is defined as the total piece of DNA that is synthe-
sized by these polymerases in 3’ and 5’ direction. The replicon size R(i) depends on
the differences in firing times, ∆t0(i) = t0(i)−t0(i−1) and ∆t0(i+1) = t0(i+1)−t0(i),
and the distances, ∆x0(i) = x0(i) − x0(i − 1) and ∆x0(i + 1) = x0(i + 1) − x0(i),
between the origin i and both of its neighboring origins, i−1 and i+1. The replicon
ends were defined by the points where two replication forks that move in opposing
directions collapse (Labib & Hodgson, 2007).

x0(i) x0(i+1)x0(i-1)

R(i)

DNA

t0(i-1) t0(i) t0(i+1)

The replicon size R(i) of an origin i can be calculated by the following formula:

R(i) = Rl(i) + Rr(i)

with:
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and analog:
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0 if v∆t0(i + 1) ≥ ∆x0(i + 1) and t0(i + 1) > t0(i)
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The time between the first origin firing event and the completion of the last
DNA replicon is taken to be the duration of the early S phase. The duration of the
early S phase is calculated under the assumption that the replication forks move
bidirectionally with the same speed, v= 48.8 bp/s = 2.9 kbp/min (Raghuraman et
al, 2001). If a faster progression speed of replication fork would be used, e.g. v=
61.7 bp/s = 3.7 kbp/min (Lengronne et al, 2001), the calculated duration of the
early S phase would be shorter. Using the reference parameter set under normal
conditions, the duration of the early S phase would then be shortened by around
four minutes and take 23.5 minutes instead of 27.4 minutes.
The distribution of replicon sizes as well as the duration of the early S phase is
averaged over 100 calculations with stochastically assigned the distances and firing
times to the origins in each case according to the measured distribution of inter-
origin-distances (Lengronne et al, 2001) and the calculated firing rate f(t).
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