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Length and Time-scales

e small rod (2-4um in length, 1-1.5um in diameter)
e divides accurately every hour
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Length and Time-scales

e small rod (2-4um in length, 1-1.5um in diameter)
» divides accurately every hour

» midcell division
L m|n|Ce” mutants Possible cell division

locations left unblocked

* N0 gUI”OtInlng by Nucleoid Occlusion
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Qualitative Model

“Nucleoid Occlusion”
* midcell division
® m|n|Ce” mutants PossiHle cell division

locgfions left unblocked

° NO gUI”OtInlﬂg by Nucleoid Occlusion

[Res. Microbiol.141, p39 (1990).]

Experimental interactions:

MinC
« inhibits division « recruited by MinD

* recruited to « releasegVlinD
membrane byMinD

MinD
« binds to membrane
e recruits

* released by
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Phenomenology:

MinC/MinD_
« suppress division * suppresses MinD

» mostly at cell poles » mostly at midcell

* ~1600 copies per cell  «~1600 copies per cell
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Min Model:
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Min Model:

DIFFUSION - all proteins diffuse along the bacterium

* no diffusion when membrane associated

Bulk MinD

Membrane MinD
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Min Model:

» MinD goes onto membrane spontaneously,

REACTION comes off due td
goes onto membrane due tMinD,

comes off spontaneously

) @ = DD Q = 01D + 02 d
Bulk MinD ot X2 T+o .
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Shot-noise:
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Division of round cells:

spatial regulation without organelles
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Tuning the model

- frequency tunable via time and parameter rescaling

» wavelength tunable via density and parameter
rescaling

Min Models

paper # parameters
17
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Linear Instability

 spontaneous oscillations
» exponential onset
e preliminary screening

. e.g.

@ = DD@ = 01D + 02 d
ot 0x? 1+0’,
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