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Fig. S1  Optimized geometries of PQ model and its H-bonded complexes with water 
molecules in the semiquinone anion forms. (a) PQ: free plastoquinone-1, (b) PQ-1H: PQ 
with one H-bond at C(4)=O, (c) PQ-2H: PQ with two H-bonds (one H-bond at each 
C=O), (d) PQ-3H: PQ with three H-bonds (two H-bonds at C(1)=O and one H-bond at 
C(4)=O), and (e) PQ-4H: PQ with four H-bonds (two H-bonds at each C=O).  Carbon, 
oxygen and hydrogen atoms are expressed as gray, red, and cyan balls, respectively. 
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Fig. S2  Optimized geometries of the semiquinone anion forms of PQ complexes 
H-bonded with amino acids models mimicking the QA (a: QA model) and QB (b: QB 
model) interactions in PSII.  Carbon, oxygen, nitrogen, and hydrogen atoms are 
expressed in gray, red, blue, and cyan balls, respectively. 
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