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Simpson's paradox in Escherichia coli

Golden rule of the evolution of cooperation:
Cooperators have to be privileged recipients of the
common good.

— A new mechanism: multi-level selection.

- Cooperators and cheaters distributed
heterogeneously into subpopulations

THE PARADOX
It could be that cooperators decrease in each
subpopulation and yet its overall fraction increases




Synthetic design in Escherichia coli

JS Chuang et al
Science 323,272(2009)
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In Cm media, cooperators growth is density dependent
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Pure cultures of cooperators grow faster

A -Cm:P
1 ] O -Cm;NP
% g O - Cm; NP + autoinducer
o ¢ - Cm; NP + conditioned media
0.8} ) ¥ " 4| -a +0mP
X o+ Cm; NP + autoinducer
§ 0.6 & 69 1| o +Cm;NP + conditioned media
g 5
O 20
o,
0.4 I 0 T
Q P
¢ O
Y
0.2} ’ 1
8 46 .o
NS | it .
0 500 1000 1500

time (min)



Mixed cultures
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Mixed cultures

10-well pools
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Simpson's paradox in Escherichia coli

GLOBAL POPULATION SUBPOPULATIONS
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Important: generate large subgroup variance

change in global producer proportion, Ap
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Iterations of Poisson Dilutions
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Price's theorem

QAD = cov (W,P) + E (w,0)
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