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Abstract 

Coordination of cell growth and DNA replication ensures size 

adaptation and homeostasis. Cells are able to adapt their size to 

growth rate both at population and single-cell levels, which suggests 

that growth is intimately linked to the molecular mechanisms that 

govern the cell cycle. Budding yeast cells, as most eukaryotic cells, 

exert this coordination essentially during G1, where a critical size 

must be attained before cells trigger Start. The most upstream 

activator of cell cycle entry in budding yeast is Cln3, a cyclin that 

critically depends on molecular chaperones to accumulate in the 

nucleus in late G1. On the other hand, chaperones are massively 

involved in key growth processes, and we have investigated the 

possibility that coordination between proliferation and growth relies 

on the competition for limiting stocks of shared chaperones. As 

deduced from mathematical modeling, a molecular competition device 

would be able to (1) accumulate Cln3 in the nucleus in a non-linear 

manner during G1, and (2) trigger Start at a cell size that is 

proportional to growth rate. We have used different experimental 

approaches to test predictions of the model, and our data support the 

notion that competition for molecular chaperones would provide Start 

with an upstream switch-like mechanism, and adjust the critical size 

to the individual growth potential. 

As protein aggregates accumulate during cell ageing and compromise 

chaperone function, our findings suggest close connections between 

proliferation and ageing in cells. We are currently investigating 

whether a decline in the chaperone armamentarium with age would have 

negative consequences in the execution of Start and, hence, would 

decrease the proliferative capacity of cells, a hallmark of ageing. 
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