
 

Bacterial colonies fail when cooperative
growth creates opportunities for laziness
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Constraining the multi-strain colony growth model by spatial patterns. a,b)
Observed (a) and simulated (b) spatial patterns of single- or multi-strain colonies.
Three-strain colonies (pointed out by red arrows) were fluorescently labeled with
two strains at a time. The total biomass of each colony type (normalized by the
wild type) is represented by the circular area in the insets, mirroring the colony
images’ arrangement; wild-type circle sizes in a and b remain consistent. Credit: 
Nature Microbiology (2024). DOI: 10.1038/s41564-024-01627-8

A set of colorful patterns are proof that bacteria and humans aren't all
that different—both harbor individuals that will take the easy way out
when given the chance. And that lifestyle can quickly spread to the
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detriment of all.

The bacteria shown here, Pseudomonas aeruginosa, is an opportunistic
pathogen that invades vulnerable areas like wounds and lungs if given a
chance. While wild strains easily expand to fill an entire growth plate,
Duke researchers discovered that they quickly lost their ability to grow
into large colonies when cultured on growth plates over multiple
generations (like in later images in the video with stunted arms or no
expansion). The study is published in Nature Microbiology.

It was a confusing result, as there wasn't an obvious reason for the
behavior, but the researchers eventually cracked the conundrum. The
bacteria produce a slippery chemical to help them move out in search of
nutrients—at least most of them do.

When grown on relatively large flat surfaces, opportunities arose for
some of the cells to simply let their neighbors do all the work. And when
the same scenario was presented over and over again, these so-called
"cheaters" became more and more common, until the colonies no longer
produced enough slippery surfactant to spread effectively.

"When put into an environment where they have to cooperate to grow,
the bacteria became more vulnerable to cheaters," said Lingchong You,
the James L. Meriam Distinguished Professor of Biomedical
Engineering at Duke. "It's a phenomenon that happens in industrious
human societies as well, but it's a risk we all have to take to maximize
our growth."

  More information: Nan Luo et al, The collapse of cooperation during
range expansion of Pseudomonas aeruginosa, Nature Microbiology
(2024). DOI: 10.1038/s41564-024-01627-8
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https://phys.org/tags/opportunistic+pathogen/
https://phys.org/tags/opportunistic+pathogen/
https://phys.org/tags/vulnerable+areas/
https://www.nature.com/articles/s41564-024-01627-8
https://phys.org/tags/cheaters/
https://dx.doi.org/10.1038/s41564-024-01627-8
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