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Many microorganisms might have been driven towards maximal growth rates by natural selection.
Inspired by this assumption, we investigate what a growth-maximizing microbe must look like. For this,
we first uncover the building blocks of self-fabrication: Elementary Growth Modes. These are the minimal
modes of gene expression that give rise to balanced self-fabrication. Moreover, it turns out that a
microorganism that maximizes its self-fabrication rate, will only use one of such modes. Growth rate
maximizing cells should thus be as elementary as possible.However, is there an elementary way to select
this optimal growth strategy? The number of Elementary Growth Modes in a typical metabolic network is
incomputable, and only one of them is optimal. Complex and pathway-specific regulatory mechanisms
might be able to find this optimum, but these cost energy and might be hard to evolve. We try to imagine
a cell that does not use complex regulatory mechanisms, but rather self-organizes its way towards
evolutionary success.
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