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Selection of final structure model in given crystallographic analysis

The final structure model was selected based on disappearing of F,-F residual density map in Figure
S1. The F,-F. density map was minimalized when the occupancy of positions1 and positions2 is 40 %

and 60 %, respectively.

Occupancy of position1:position2

30:70 4_0 :

Figure S1: 2F-F, (gray: 1.5 o) and F,-F (green: 4.0 o, red: -4.0 o) density maps as a function of

occupancy of position]1:position2 for Cu ion.



Table S1. Cu-Ligand distances between oxidized and reduced form of [N,S,] type 1 Cu site

#1. PlastocyaninA pH 6

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His37) 1.94 1.91 -0.03
Cu-S (Cys84) 2.16 2.15 -0.01
Cu-N (His87) 1.99 2.54 0.55
Cu-S (Met92) 2.78 2.62 -0.16

PDB ID - resolution

4DP9 - 1.00

4DPA - 1.05

#2. PlastocyaninB pH 6

Cu-Ligand oxidized / reduced / A | elongation due to reduction / A
Cu-N (His37) 2.07 2.06 -0.01
Cu-S (Cys84) 2.14 2.15 0.01
Cu-N (His87) 2.11 2.19 0.08
Cu-S (Met92) 2.74 2.71 -0.03

PDB ID - resolution

4DP2 - 1.80

4DP4 - 1.54

#3. PlastocyaniA pH 8

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His37) 1.97 1.98 0.01
Cu-S (Cys84) 2.17 2.18 0.01
Cu-N (His87) 2.02 2.1 0.08
Cu-S (Met92) 2.76 2.71 -0.05

PDB ID - resolution

4DPB - 1.00

4DPC - 1.06

#4. PlastocyaninB pH 8

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His37) 2.04 2.04 0.00
Cu-S (Cys84) 2.38 2.2 -0.18
Cu-N (His87) 2.24 2.21 -0.03
Cu-S (Met92) 2.78 2.74 -0.04

PDB ID - resolution

4DP5 - 1.88

4DP6 - 1.67

#5. Pseudoazurin pH6.0

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His40) 1.95 2.04 0.09
Cu-S (Cys78) 2.13 2.19 0.06
Cu-N (His81) 1.92 2.11 0.19
Cu-S (Met86) 2.71 2.85 0.14

PDB ID - resolution

1BOK - 1.35

1BOR - 1.60

#6. Pseudoazurin pH 6.0

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His40) 1.88 2.23 0.35
Cu-S (Cys78) 2.14 2.24 0.10
Cu-N (His81) 1.99 2.36 0.37
Cu-S (Met86) 2.71 2.76 0.05

PDB ID - resolution

1ZIA - 1.54

1Z2IB - 2.00

#7. Pseudoazurin pH7.0

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N(His40) 2.01 2.1 0.09
Cu-S (Cys78) 2.13 2.17 0.04
Cu-N(His81) 2.01 2.31 0.30
Cu-S (Met86) 2.71 2.82 0.11

PDB ID - resolution

8PAZ - 1.60

3PAZ - 1.73




Table S1. continued

#8. Pseudoazurin pH7.8

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His40) 2.16 2.16 0.00
Cu-S (Cys78) 2.16 2.17 0.01
Cu-N (His81) 2.12 2.29 0.17
Cu-S (Met86) 2.76 2.91 0.15

PDB ID - resolution

1PAZ - 1.55

1PZA - 1.80

#9. Pseudoazurin P80I

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His40) 2.01 2.04 0.03
Cu-S (Cys78) 2.13 2.15 0.02
Cu-N (His81) 2.07 2.13 0.06
Cu-S (Met86) 2.9 2.95 0.05
PDBR ID - resolution 6PAZ- 1.91 TPAZ- 2.00

#10. Pseudoazurin P80A

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His40) 1.98 2.06 0.08
Cu-S (Cys78) 2.14 2.19 0.05
Cu-N (His81) 1.96 2.02 0.06
Cu-S (Met86) 2.76 3.00 0.24
PDB ID - resolution 4PAZ- 1.76 5PAZ- 1.76

#11. Amycyanin P94F pH 5.6

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His53) 1.97 1.98 0.01
Cu-S (Cys92) 2.22 2.2 -0.02
Cu-N (His95) 2.05 2.04 -0.01
Cu-S (Met98) 2.8 2.92 0.12
PDB ID - resolution 1SFD - 0.99 1SFH- 1.05

#12. Pseudoazurin with engineered Amicyanin pH 7.5

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N (His40) 2.09 2.05 -0.04
Cu-S (Cys78) 2.22 2.1 -0.12
Cu-N (His81) 2.09 2.5 0.41
Cu-S (Met86) 2.39 2.37 -0.02
PDB ID - resolution 2UX6- 1.30 2UX7- 1.30

#13 Pseudoazurin with engineered Amicyanin pH 5.5

Cu-Ligand oxidized / reduced / A elongation due to reduction / A
Cu-N(His40) 2.1 2.16 0.06
Cu-S (Cys78) 2.27 2.14 -0.13
Cu-N(His81) 2.24 2.64 0.4
Cu-S (Met86) 2.38 2.43 0.05
PDB ID - resolution 2UXF - 2.00 2UXG- 1.99




Fully optimized oxidized site at BP86/def2TZVP level (Fig. 3A)

Cu 7.
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Fully optimized oxidized site at B3LYP/def2TZVP level (Fig. 3B)
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Fully optimized oxidized site at B38HFP86/def2TZVP level (Fig. 3C)
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Fully optimized reduced site at BP86/def2TZVP level (Fig. 3D)
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Fully optimized reduced site at B3LYP/def2TZVP level (Fig. 3E)
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Fully optimized reduced site at B38HFP86/def2TZVP level (Fig. 3F)
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Optimized inner-sphere ligands for oxidized, axial site at B38HFP86/def2TZVP level (Fig. 4A)
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Optimized inner-sphere ligands for oxidized, rhombic site at B38HFP86/def2TZVP level (Fig. 4B)
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Optimized inner-sphere ligands for reduced, axial site at B38HFP86/def2TZVP level (Fig. 6A)
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Optimized inner-sphere ligands for reduced, rhombic site at B38HFP86/def2TZVP level (Fig. 6B)
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