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Tracking single bacteria over hundreds of generations
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Cells achieve homeostasis despite various sources of noise.
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A “timer”

Cell movements
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A “timer” strategy fails to regulate size.
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Consequences of “timer”...

PNAS

“Timer” model
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Cells add a constant size from birth to division.
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Consequences of “adder”... fluctuations vs oscillations
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Figure 1 | Transient oscillations in cell size. a, ACF of all lineages (n = 160) :
and their average (thick red line). b, An example of L; oscillation with a period . ; . i o0

of ~8 generations. ¢, Another example of L; oscillation with a period of
~16 generations.
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Adders are common.

Halobacterium (an archaeon)
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Adders are common.

Mammalian cell lines
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Consequences of “adder”... noise sources
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Why care about size?
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DNA replication and cell division are tightly linked.
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Consequences of “adder per origin”...

feature not bug
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So what is the molecular mechanism?

Escherichia coli
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Consequences of “adder per origin”... zoo of models?

near-adder at division
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Adder correlations can emerge robustly depending on model structure.
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Summary

- Random walks are everywhere, and noise is not negligible.

- The devil is in the details (but sometimes the details vanish).
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