






Figure 4: E�ect of enzyme perturbations on lifespan The simulations are based onf 0 = 0: 0001 andr 0 = 0 :0005
(as in Fig 2B) and perturbations (deletion or overexpression) in individual enzymes or isoenzyme combinations (140 +
23 cases) for di�erent phases in the metabolic model. (A-B) Distribution (line: median, box: IQR, whiskers: median
�1:5 IQR) of the number of divisions in total and in particular phases upon overexpression or deletion of enzymes
during speci�c times (facets) in relation to the wildtype (grey lines). An intervention in a speci�c phase can have a
di�erent e�ect than an intervention over the whole lifespan. (C-D) Relation between replicative lifespan and total
enzyme usage relative to the wildtype. Each dot represents one simulation with the perturbation in a speci�c phase
of an enzyme/isoenzymes. Both enzyme deletion and overexpression can lead to an increased but also decreased total
usage of the enzyme compared to the wildtype.
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