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 The emergence of thylakoids in cyanobacteria (~2.0-2.7 Ga ago) was a major evolutionary Other
innovation that likely contributed to the Great Oxidation Event around 2.4 Ga. \ Cyanobacteria
* The earliest-diverging cyanobacteria, the Gloeobacterales, lack thylakoids and perform
photosynthesis in specialized regions of the plasma membrane. Thermostichales
* This raises a fundamental evolutionary question: How photosynthetic machinery was
Gloeobacterales

relocated from the plasma membrane to thylakoid membranes during evolution”?

What evolutionary changes in photosystem |l assembly and membrane dynamics explain the relocation of the photosynthetic apparatus ?
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De novo Photosystem |l assembly is a highly

synchronized spatiotemporal process that
Supercomplex assembly begins at the plasma membrane (step 1),
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zone (steps 2,3 & 4), and ends in the thylakoids
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Thylakoid formation requires both membrane lipids and photosynthetic protein complexes,
likely involving dynamic membrane-associated proteins. Conclusion
S S S ... Reconciling the photosynthetic machinery relocation with the
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