
into distinct regions to tune the photosynthetic reactions. A surprising discovery shows how large 
Photosystem II supercomplexes may be able to move fluidly through the crowded membranes, 
maintaining efficient capture of light energy and transfer of electrons to other complexes.

The latest advances in cryo-electron 
tomography were used to image 
photosynthetic protein complexes 
embedded within native thylakoid 
membranes inside the cell. 
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Research Details
- A new visualization approach called a ‘membranogram’ projects tomographic images of the proteins onto the surface 

of the segmented membrane, producing a molecular view of native membrane topology.
- PSII were mostly found in the appressed region, whereas PSI, ATP synthase and ribosomes were restricted to the non-

appressed region, and Cytb6f were found with equal abundance in both regions.
- PSII supercomplexes randomly overwrap between appressed membranes, apparently not maintaining stacking.

Significance and Impact
This high-resolution imaging revealed 
how the intricate network of thylakoid 
membranes sorts protein complexes
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