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Cyanobacteria are relative simple unicellular photosynthetic prokaryotes, considered ancestors of higher plant
chloroplasts. We have investigated thylakoid stacking and dynamics of three cyanobacterial species with var-
ious thylakoid arrangements in vivo by means of small-angle scattering and have correlated it to the results
of transmission electron microscopy.
We have formulated a mathematical model describing thylakoid membrane ultrastructure and stacking using
the designated form factor and the lamellar structure factor. This mathematical model has been implemented
in the scattering curve-fitting framework ‘WillItFit?’, what now enables the fitting of experimental scattering
data from photosynthetic organisms and obtaining thylakoid ultrastructural parameters: thylakoid membrane
thickness, lumen width, thylakoid repeat distance and related uncertainty parameters.
The investigation of cyanobacterial thylakoid membranes by small-angle scattering can provide information
on photosynthetic organism adaptation and thylakoid dynamics in relation to environmental factors and stim-
uli: e.g. ion concentration, illumination or temperature changes.
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