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The UN declared the years 2021-2030 to the Decade of Healthy Ageing, 
highlighting the efforts to minimise the negative impact of ageing and age-
related diseases. An important step towards this goal is to understand basic 
underlying processes on a molecular and cellular level. Many hallmarks of 
ageing are evolutionarily conserved, which is why unicellular organisms, 
such as budding yeast, have served as model organisms to study cellular 
ageing. In this thesis, we use mathematical modelling to elucidate protein 
damage accumulation as one major driver of ageing in yeast and to unravel 
the complexity that arises from underlying processes and their interactions. 
Since those processes occur on different time and length scales, we 
present hybrid and multi-scale models, that allow us to formally unify 
and systematically analyse causes and consequences of protein damage 
accumulation in individual cells and cell populations. Thus, this work 
contributes to a more comprehensive understanding of cellular ageing and 
provides perspectives on healthy ageing. 
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