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Differentiated Endurance Strategies in Motile Bacterial Foragers
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Nutrient foraging by swimming marine bacteria is not an ecologically ideal behavior unless the risk of consuming
energy for survival is balanced by the chance of encountering particulate organic matter (POM). However, little
1s known about their swimming endurance and behaviors in oligotrophic environments. Here, we systematically
quantified the maximum duration for which bacteria can sustain active swimming across the marine bacterial
taxa, which gives us the perspective of their adaptation and strategies to metabolically stressful environments.
Our microfluidic experiment that tracked bacterial swimming revealed that there is a surprisingly large split in
the endurance capability among bacterial taxa. Analysis of kinetic parameters showed that they gradually
reduce search areas since the swimming speed and diffusion coefficient were decreased. Transcriptome analysis
of V. ordalii which has high swimming endurance showed that the different expression of metabolism gene differs
between the swimming cells and stopped cells, suggesting that the switch to cysteine metabolism determines
high swimming endurance. This study provides new insights into the diversity of nutrient acquisition strategies
of marine bacteria and their adaptive behavior in real environments where only sparse nutrients are present.
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