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Gene expression dynamics of Z.coli using low-input bacterial RNA-seq
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Understanding gene expression dynamics during bacterial cultivation is crucial for controlling
bacterial population behavior in growth and material production. While bulk RNA-seq is a
powerful method for comprehensive gene expression analysis, conventional approaches require
RNA extraction from more than 106 cells and are challenged by the cost and efficiency for multiple
sample processing. Technical innovation compatible with low-input and high-throughput RNA-seq
was essential for tracking the entire bacterial cultivation process with high temporal resolution.

In this study, we established a low-input RNA-seq method suitable for multiple sample analysis
based on our previously developed highly sensitive single-cell bacterial RNA-seq technology
(Nishimura et al., J. Biosci. Bioeng., 2023). This method enables direct cDNA amplification and
sequencing from bacterial cultures equivalent to 1,000 cells. Using this method, we tracked gene
expression during F. coli growth at 10-minute intervals over 8 hours, identifying characteristic
expression patterns of genes involved in metabolism, motility, and stress response. Furthermore,
we are expanding this method to other bacterial species beyond . co/i. This technology is expected
to deepen our physiological understanding of bacteria and contribute to industrial applications
such as biomanufacturing.
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