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Propositions pertaining to the dissertation 

Metabolic shifts in Lactococcus lactis: 

regulation, evolution and phenotypic heterogeneity 

 

by Ana Solopova 

 

1. Because the molecular underpinning of the glucose to lactose shift in E. coli has become 

essential textbook knowledge, the prevailing view of the diauxic shift has remained one of 

tight regulation and uniform cell behaviour. The time has come for this paradigm to shift 

(Siegal, 2015. PLoS Biol 13(2): e1002068; This thesis, Chapter 3). 

 

2. The case of a well-regulated, evolutionary beneficial mechanism occurring in such a 

“simple”, non-differentiating organism - L. lactis, was unexpected to many scientists.  It 

provides yet another illustration that the understanding of a population as a group of 

identically behaving “primitive” bacteria is a fiction (This thesis, Chapter 9).  

 

3. Strains evolve with time and many processes might have changed in what we call “the model 

organisms” when compared to the wild-type strains, because of the domestication and/or 

long laboratory-propagation of the former (This thesis, Chapter 9).  

 

4. Several experimental evolution studies performed previously have shown that significantly 

different phenotypes are often only very few mutations away from a wild type strain (This 

Thesis, Chapter 4). 

 

5. It is intriguing that L. lactis tends to revive plant niche remnants – metabolic clusters 

dedicated to plant sugar transport and metabolism – when it encounters unfavourable 

conditions (This thesis, Chapter 9).  

 

6. “About 1,000 anabolic reactions synthesize the macromolecular components that make up 

functional cells, but only 11 intermediates of central carbon metabolism and the cofactors 

ATP, NADH, and NADPH constitute the core of this intricate biochemical network. These 

intermediates and cofactors must be supplied through the catabolism of different substrates 

at appropriate rates and stoichiometries for balanced growth; hence, anabolism and 

catabolism are delicately balanced and regulated to enable growth under fluctuating 

environmental conditions” (Sauer et al., 2004. J Biol Chem 279(8): 6613-6619). 

 

7. The concurrent utilization of L-Asp for pyrimidine and PG synthesis may be part of a tight 

regulatory scheme, ensuring CW elasticity during exponential growth and rigidity in 

stationary phase (This thesis, Chapter 7).  

 

8. “The time-honored method of looking at a tube, shaking it, and looking again before writing 

down a + or a 0 in the lab-book has led to many a great discovery” (Monod, 1949. Annu Rev 

Microbiol 3:371-394). 


