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3b. “Does biology care about bits?”
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Do E. coli count single molecules?



Chemotaxis is a chain of information transmission ending at behavior.

Mattingly et al. Nat Phys (2026)

What did they measure?

Mattingly et al. Nat Phys (2026)

- What is the relationship between velocity and signal?

- How did they measure CheA activity?
- Why not use FRET between CheY and CheA?

- What was the difference between the measurements in their two papers?



What did they calculate?

Mattingly et al. Nat Phys (2026)

- What processes did they model?
- 𝑠 → 𝑟 (stochastic processes), 𝑟 → 𝑎 (linear response plus noise), 𝑎 → 𝑚

(previous work), 𝑚 → 𝑣 (previous work), 𝑣 → 𝑠 (assumed negligible)

- How did they calculate information rate from signal to kinase activity 𝐼௦̇→௔?

- How did they calculate 𝐼௦̇→௥?
- How can this task be possible without measuring 𝑟?

- What is the difference between 𝐼̇ and 𝐼∗̇?

What was their question? ie Where did the  conventional argument go wrong?

Mattingly et al. Nat Phys (2026)




