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Cyanobacteria use micro-optics to sense
light direction
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Phototaxis in Synechocystis

» Based on direct light perception,
rather than a biased random walk

 Single cells act as spherical lenses

e Focused stimulation triggers
photophobic response



Phototaxis based on biased random walk?

e.g. as in "Run and tumble" in E. coli




Phototaxis is based on direct light perception
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Phototaxis is based on direct light perception
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Mechanisms: Shading?
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Shading? Rather
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Single cells act as spherical lenses

- . - ! ‘

C
.-. smo\k/

T L]
0 circumference [um] 8

relative light intensity

&

lative GFP signal

3
2 re




Photophobic response to focused excitation
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Take home...

A single Synechocystis cell acts like a tiny eyeball that
optically processes the light input to generate a motor
response
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