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Bacterial cell division
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Fruit fly embryogenesis will be our model system for representing information.
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Maternal inputs lead to morphogen gradients.

A
1
1
1
1
1
1
1
1
1
1
1
1
S|
'(‘E 5 Bcd protein
=3 A 4
8 \ A
c \‘ r = ¥
Q \
© % 4
el \ $
5 \\\ ‘ \ :
RN otd RNA hb RNA . Kr RNA

100 Anterior-posterior axis of the embryo (% of egg length) 0
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Reaction diffusion
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Reaction diffusion — No scaling? Not robust?
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Detour: The Min system oscillates to determine division site.

Fabai Wu et al. Nat Nanotechnol (2015)
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Detour: Min system in vitro forms different classes of patterns.

Brauns et al. Nat Commun (2021)

“Positional information”
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Positional information
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Tkacik et al. Genetics (2015)

Information theory
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Information theory

g before measuring g:
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Positional error

~60 cells » =6 bits to specify every cell
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Maternal inputs — gap genes — pair rule genes — body plan — positional error
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Maternal inputs — gap genes — pair rule genes — body plan — positional error
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Maternal inputs — gap genes — pair rule genes — body plan — positional error
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Maternal inputs — gap genes — pair rule genes — body plan — positional error
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How many bits of information?
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Maximizing positional information predicts gap gene profiles without parameters.
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Optimization Step  x104
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Maximizing positional information predicts gap gene profiles without parameters.
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Maximizing positional information predicts gap gene profiles without parameters.
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