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Extended Data Fig. 1 | Data processing, Fourier Shell Correlations (FSCs), 
angular distributions. a, Data processing scheme for mature PSI on the left  
and pre-PSI-1 on the right. b, Coomassie stained SDS-PAGE of pre-PSI-1 and 
mature PSI. The experiments were repeated independently with similar results 

three times. c, Angular distribution and FSC for resolution estimation for  
pre-PSI-1 (top) and of mature PSI (bottom). Local resolution of 3D reconstructed 
map of pre-PSI-1 and mature PSI.
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Extended Data Fig. 2 | Cryo-EM map quality. Left, the current density around CLA854 is shown in iso-surface representation at a local resolution of 2.0 Å. A water 
molecule involved in the chlorophyll coordination is modelled in the density. Right, the same region from the X-ray study at 2.4 Å resolution13 lacks the density for the 
water, and the modeled Mg atom is not in the correct plane.
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Extended Data Fig. 3 | Superposition and comparison of pre-PSI-1 with mature PSI. The complete models are shown for pre-PSI-1 (coloured) and mature PSI 
(transparent). Structural alterations are shown in the close-up panels (mature PSI, white), and the coloured boxes indicate the position of the respective view in  
the structure.
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Extended Data Fig. 4 | SDS-PAGE and immunoblotting analysis of PsaA 
and PsaF. a, PsaA and PsaF protein detection in purified pre-PSI and mature 
PSI preparations. Left, Coomassie stained SDS-PAGE. Right, corresponding 
immunoblots for PsaA and PsaF. b, PsaA and PsaF protein detection in thylakoid 
preparations from etiolated greening (10 and 13 hours of light) and normal 

green seedlings. Left, SDS-PAGE of the total protein isolated from thylakoid 
membranes. Right, Immunoblots showing the protein expression levels of PsaA 
and PsaF. The anti-PsaF anybody has weak affinity, and longer exposure results in 
a secondary band with lower molecular weight. The experiments were repeated 
independently with similar results three times.
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