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Models of life evolution posit that cells originate from molecular catalysts that emerged hand-
in-hand in confined environments in the prebiotic world to form networks of interactions 
capable of coordinated activities. From these networks the biosynthetic machineries of 
modern cells evolved to ensure vital processes like central carbon metabolism and DNA 
synthesis.  
 
Consistent with these models, it has been established that DNA synthesis is tightly coupled 
to central carbon metabolism in all organisms. In bacteria, this coupling is achieved by 
modulating the initiation frequency and the time required to replicate the chromosome. 
Despite a long history of study, the mechanism at play has resisted molecular insight. This is 
an indication of its complexity which likely results from the long period of co-evolution. 
 
We recently uncovered a strong genetic link between five reactions of central carbon 
metabolism (the terminal reactions of glycolysis) and three replication enzymes (the helicase, 
the primase and the lagging-strand polymerase, DnaE) in steady-state cells of the bacterium 
Bacillus subtilis (1). Here, we present a study aimed at looking for replication defects in 
metabolic mutants. Our results show that cells mutated in the terminal reaction of glycolysis 
over-initiate DNA synthesis and that this phenotype likely results from an alteration of the 
carbon flux through the terminal glycolytic reactions. Interestingly, neither the over-initiation 
phenotype nor the previously described genetic link depend on ppGpp, an alarmone that 
signals cell metabolic status and that is supposed to be involved in the metabolism-
replication coupling.  
 
The results presented here and previously (1) thus suggest that we have identified for the 
first time elements of the metabolism-replication coupling: the terminal reactions of glycolysis 
and three replication enzymes (the helicase, the primase and the lagging-strand polymerase 
DnaE). They also suggest that coupling depends on the carbon flux passing through 
glycolysis but not on ppGpp and that it involves metabolism-driven changes in replication 
enzymes. Thus, the metabolism-replication coupling might be orchestrated by a complex 
regulatory network involving various signalling molecules. Possible mechanisms will be 
discussed.  
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