Supplementary Data 1a: OEC Restraints (For 0F/1F data)

data_comp_list
loop_
_chem_comp.id
_chem_comp.three_letter_code
_chem_comp.name
_chem_comp.group
_chem_comp.number_atoms_all
_chem_comp.number_atoms_nh
_chem_comp.desc_level
_chem_comp.initial_date
_chem_comp.modified_date
_chem_comp.source
 OEC  '0F_OEC               ' non-polymer 14 14 14 14 2024-07-29
;
;
#
data_comp_OEC
loop_
_chem_comp_atom.comp_id
_chem_comp_atom.atom_id
_chem_comp_atom.type_symbol
_chem_comp_atom.type_energy
_chem_comp_atom.partial_charge
_chem_comp_atom.x
_chem_comp_atom.y
_chem_comp_atom.z
OEC         CA1    Ca  Ca     .         2.8640    4.9695    2.9365
OEC         MN1    Mn  Mn     .         0.7035    4.0675    5.4430
OEC         MN2    Mn  Mn     .         3.3720    3.5145    5.9410
OEC         MN3    Mn  Mn     .         2.3575    1.6740    4.0220
OEC         MN4    Mn  Mn     .         1.7455    1.6680    1.3585
OEC         O1     O   O      .         2.4935    4.9040    5.2045
OEC         O2     O   O      .         3.6735    2.9755    4.1750
OEC         O3     O   O      .         1.7635    2.5500    5.6325
OEC         O4     O   O      .         2.8595    0.8180    2.3975
OEC         O5     O   O      .         1.2135    3.0085    3.0145
OEC         W1     O   O      .         1.8120    0.0000    0.0000
OEC         W2     O   O      .         0.0000    2.3720    0.3670
OEC         W3     O   O      .         1.4375    5.1270    0.8560
OEC         W4     O   O      .         3.5250    7.0795    2.2080
#
loop_
_chem_comp_bond.comp_id
_chem_comp_bond.atom_id_1
_chem_comp_bond.atom_id_2
_chem_comp_bond.type
_chem_comp_bond.value_dist
_chem_comp_bond.value_dist_esd
_chem_comp_bond.value_dist_neutron
OEC   CA1     O1    single        2.299  0.050  2.299
OEC   CA1     O2    single        2.483  0.050  2.483
OEC   CA1     O5    single        2.564  0.050  2.564
OEC   CA1     W3    single        2.528  0.050  2.528
OEC   CA1     W4    single        2.328  0.050  2.328
OEC   MN1     O1    single        1.990  0.050  1.990
OEC   MN1     O3    single        1.900  0.050  1.900
OEC   MN2     O1    single        1.802  0.050  1.802
OEC   MN2     O2    single        1.871  0.050  1.871
OEC   MN2     O3    single        1.900  0.050  1.900
OEC   MN3     O2    single        1.859  0.050  1.859
OEC   MN3     O3    single        2.000  0.050  2.000
OEC   MN3     O4    single        1.910  0.050  1.910
OEC   MN3     O5    single        2.026  0.050  2.026
OEC   MN4     O4    single        1.747  0.050  1.747
OEC   MN4     O5    single        2.196  0.050  2.196
OEC   MN4     W1    single        2.153  0.050  2.153
OEC   MN4     W2    single        2.128  0.050  2.128
#
loop_
_chem_comp_angle.comp_id
_chem_comp_angle.atom_id_1
_chem_comp_angle.atom_id_2
_chem_comp_angle.atom_id_3
_chem_comp_angle.value_angle
_chem_comp_angle.value_angle_esd
OEC   O2      CA1     O1           62.456  5.000
OEC   O2      MN2     O1           85.085  5.000
OEC   O3      MN1     O1           80.940  5.000
OEC   O3      MN2     O1           84.955  5.000
OEC   O3      MN2     O2           80.603  5.000
OEC   O3      MN3     O2           80.177  5.000
OEC   O4      MN3     O2           90.000  5.000
OEC   O5      CA1     O1           81.055  5.000
OEC   O5      CA1     O2           65.206  5.000
OEC   O5      MN3     O2           88.772  5.000
OEC   O5      MN3     O3           86.670  5.000
OEC   O5      MN3     O4           91.118  5.000
OEC   O5      MN4     O4           90.216  5.000
OEC   W1      MN4     O4           88.719  5.000
OEC   W2      MN4     O5           87.137  5.000
OEC   W2      MN4     W1           89.347  5.000
OEC   W3      CA1     O1          136.286  5.000
OEC   W3      CA1     O2          130.137  5.000
OEC   W3      CA1     O5           73.107  5.000
OEC   W4      CA1     O1          112.347  5.000
OEC   W4      CA1     O2          142.304  5.000
OEC   W4      CA1     W3           81.155  5.000
#


Supplementary Data 1b: OEI Restraints (For 2F data)

data_comp_list
loop_
_chem_comp.id
_chem_comp.three_letter_code
_chem_comp.name
_chem_comp.group
_chem_comp.number_atoms_all
_chem_comp.number_atoms_nh
_chem_comp.desc_level
_chem_comp.initial_date
_chem_comp.modified_date
_chem_comp.source

 OEI  OEI  '2F_OEI, 2F_OEI               ' non-polymer 14 14 14 14 2025-11-01
;
  Restraints for OEI (Mn4CAO6) cluster in the S3 state of Photosystem II - for use with conventional data
;
#
data_comp_OEI
loop_
_chem_comp_atom.comp_id
_chem_comp_atom.atom_id
_chem_comp_atom.type_symbol
_chem_comp_atom.type_energy
_chem_comp_atom.partial_charge
_chem_comp_atom.x
_chem_comp_atom.y
_chem_comp_atom.z
OEI         CA1    Ca  Ca     .         2.6515    5.2160    2.8905
OEI         MN1    Mn  Mn     .         0.6115    4.3460    5.4160
OEI         MN2    Mn  Mn     .         3.2750    3.7550    5.8180
OEI         MN3    Mn  Mn     .         2.2665    1.8445    3.9585
OEI         MN4    Mn  Mn     .         1.7165    1.7160    1.2575
OEI         O1     O   O      .         2.3695    5.1405    5.1360
OEI         O2     O   O      .         3.5520    3.2040    4.0710
OEI         O3     O   O      .         1.6750    2.8120    5.5855
OEI         O4     O   O      .         2.7925    0.8785    2.3805
OEI         O5     O   O      .         1.1355    3.1105    2.8755
OEI         O6     O   O      .         0.3470    4.8005    3.5880
OEI         W1     O   O      .         1.8330    0.0000    0.0000
OEI         W2     O   O      .         0.0000    2.3790    0.2190
OEI         W3     O   O      .         1.1365    5.3255    0.8460
OEI         W4     O   O      .         3.2515    7.3550    2.1730
#
loop_
_chem_comp_bond.comp_id
_chem_comp_bond.atom_id_1
_chem_comp_bond.atom_id_2
_chem_comp_bond.type
_chem_comp_bond.value_dist
_chem_comp_bond.value_dist_esd
_chem_comp_bond.value_dist_neutron
OEI   CA1     O1    single        2.400  0.050  2.400
OEI   CA1     O2    single        2.501  0.050  2.501
OEI   CA1     O5    single        2.595  0.050  2.595
OEI   CA1     O6    single        2.650  0.050  2.650
OEI   CA1     W3    single        2.547  0.050  2.547
OEI   CA1     W4    single        2.335  0.050  2.335
OEI   MN1     O1    single        1.951  0.050  1.951
OEI   MN1     O3    single        1.900  0.050  1.900
OEI   MN1     O6    single        1.800  0.050  1.800
OEI   MN2     O1    single        1.791  0.050  1.791
OEI   MN2     O2    single        1.853  0.050  1.853
OEI   MN2     O3    single        1.900  0.050  1.900
OEI   MN3     O2    single        1.875  0.050  1.875
OEI   MN3     O3    single        2.000  0.050  2.000
OEI   MN3     O4    single        1.932  0.050  1.932
OEI   MN3     O5    single        2.014  0.050  2.014
OEI   MN4     O4    single        1.769  0.050  1.769
OEI   MN4     O5    single        2.215  0.050  2.215
OEI   MN4     W1    single        2.131  0.050  2.131
OEI   MN4     W2    single        2.116  0.050  2.116
OEI    O5     O6    single        2.100  0.050  2.100
#
loop_
_chem_comp_angle.comp_id
_chem_comp_angle.atom_id_1
_chem_comp_angle.atom_id_2
_chem_comp_angle.atom_id_3
_chem_comp_angle.value_angle
_chem_comp_angle.value_angle_esd
OEI   O2      CA1     O1           62.456  5.000
OEI   O2      MN2     O1           85.085  5.000
OEI   O3      MN1     O1           80.940  5.000
OEI   O3      MN2     O1           84.955  5.000
OEI   O3      MN2     O2           80.603  5.000
OEI   O3      MN3     O2           80.177  5.000
OEI   O4      MN3     O2           90.000  5.000
OEI   O5      CA1     O1           81.055  5.000
OEI   O5      CA1     O2           65.206  5.000
OEI   O5      MN3     O2           88.772  5.000
OEI   O5      MN3     O3           86.670  5.000
OEI   O5      MN3     O4           91.118  5.000
OEI   O5      MN4     O4           90.216  5.000
OEI   W1      MN4     O4           88.719  5.000
OEI   W2      MN4     O5           87.137  5.000
OEI   W2      MN4     W1           89.347  5.000
OEI   W3      CA1     O1          136.286  5.000
OEI   W3      CA1     O2          130.137  5.000
OEI   W3      CA1     O5           73.107  5.000
OEI   W4      CA1     O1          112.347  5.000
OEI   W4      CA1     O2          142.304  5.000
OEI   W4      CA1     W3           81.155  5.000
OEI   O6      MN1     O1           90.000  5.000
OEI   O6      MN1     O3          110.000  5.000
#

