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Figurel. Theevolutionary chalenge for the maintenance of cooperation. Bacteria produce diffusible extracellular
products (termed public goods, A). Non-producing mutant arises and increases in frequency (B, C), leading to
extinction of the producer and collapse of the cooperative system (D).
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(B)

O,-rich, iron-limiting

O,-limiting but iron-rich

Pvd synthesis genes

2. BREMESH Pvd SKEIKES FHLIEA) R E M T 8 R 45(B)
Figure 2. The molecular mechanism of Pvd regulation (A) and the laboratory microcosm system (B). Under
conditions of iron limitation, PvdS activates expression of Pvd synthesis genes; Pvd is then secreted outside of the
cell after modification in the periplasmic space between outer membrane (OM) and cytoplasmic membrane (CM).
Next, Pvd is bound with Fe** and subsequently taken up by FpvA. After releasing iron in the periplasmic space,
Pvd is recycled by the OpmQ transporter. Pvd uptake enhances PvdsS activities via the membrane-bound FpvA and

FpvR system.
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Evolutionary insightsinto the emer gence of pyoverdine
non-producing mutants in Pseudomonas
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Abstract: Pyoverdine (Pvd) — a diffusible iron-chelating agent produced by bacteria in the genus of Pseudomonas
— has recently become a model system for studying sociomicrobiology. The sociobiology framework (specifically,
cooperation and cheating) is used to explain the emergence of Pvd nonproducing mutants that are commonly found
in natural environments. Pvd producing and nonproducing cells are considered cooperators and cheaters,
respectively. Non-producers can receive the benefit of cooperation by taking up Pvd produced by other cells, but
they do not pay the full cost of Pvd biosynthesis. Thus, nonproducing mutants are advantageous in direct
competition with the producing cells. This review summarizes the multiple evolutionary pathways of Pvd
nonproducing mutants, and further discusses the generality of the conclusion that Pvd production is a cooperative
behaviour.
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