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            Abstract
In plants and green algae, the core of photosystemâ€‰I (PSI) is surrounded by a peripheral antenna system consisting of light-harvesting complexâ€‰I (LHCI). Here we report the cryo-electron microscopic structure of the PSIâ€“LHCI supercomplex from the green alga Chlamydomonas reinhardtii. The structure reveals that eight Lhca proteins form two tetrameric LHCI belts attached to the PsaF side while the other two Lhca proteins form an additional Lhca2/Lhca9 heterodimer attached to the opposite side. The spatial arrangement of light-harvesting pigments reveals that Chlorophyllsâ€‰b are more abundant in the outer LHCI belt than in the inner LHCI belt and are absent from the core, thereby providing the downhill energy transfer pathways to the PSI core. PSIâ€“LHCI is complexed with a plastocyanin on the patch of lysine residues of PsaF at the luminal side. The assembly provides a structural basis for understanding the mechanism of light-harvesting, excitation energy transfer of the PSIâ€“LHCI supercomplex and electron transfer with plastocyanin.
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                    Fig. 1: Cryo-EM structure of the PSIâ€“LHCI supercomplex from C. reinhardtii.[image: ]


Fig. 2: Cryo-EM density map and structure of the Lhca2/Lhca9 heterodimer.[image: ]


Fig. 3: Comparison of the structures of five LHCI heterodimers.[image: ]


Fig. 4: Comparison of the structures of green algal PSIâ€“LHCI and red algal PSIâ€“LHCR.[image: ]


Fig. 5: Distribution of Chlsâ€‰a and b in green algal PSIâ€“LHCI.[image: ]


Fig. 6: Chlorophyll arrangement and plausible energy transfer pathways in the PSIâ€“LHCI supercomplex.[image: ]


Fig. 7: Extra density in the vicinity of the N-terminal helix of PsaF at the luminal side.[image: ]
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                Data availability

              
              Atomic coordinates of the green algal PSIâ€“LHCI have been deposited in the Protein Data Bank with accession codes 6JO5 (PSIâ€“10Lhca) and 6JO6 (PSIâ€“8Lhca). Cryo-EM maps of green algal PSIâ€“LHCI have been deposited in the Electron Microscopy Data Bank with accession codes EMD-9853 (mapâ€‰c2), EMD-9854 (mapâ€‰d), EMD-9855 (mapâ€‰a) and EMD-9856 (mapâ€‰b).
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