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This is a Full wwPDB X-ray Structure Validation Report for a publicly released PDB entry.

We welcome your comments at validation@mail. wwpdb.org
A user guide is available at
https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp
with specific help available everywhere you see the (i) symbol.

The types of validation reports are described at
http://www.wwpdb.org/validation/2017 /FAQs#types.

The following versions of software and data (see references (1)) were used in the production of this report:

MolProbity : 4-5-2 with Phenix2.0
Mogul : 2022.3.0, CSD asb43be (2022)

Xtriage (Phenix) : 2.0

EDS : 3.0

Buster-report : wwPDB partial adaption of 1.1.7 (2018)
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
CCP4 : 9.0.010 (Gargrove)
Density-Fitness : 1.0.12
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
X-RAY DIFFRACTION

The reported resolution of this entry is 4.00 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Rfrec I l— 0279
Clashscore - (21
Ramachandran outliers I 10.1%
Sidechain outliers I (92%
RSRZ outliers NN 0.5%
Worse Better

I Percentile relative to all X-ray structures

[I Percentile relative to X-ray structures of similar resolution

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
R free 180053 1082 (4.20-3.80)
Clashscore 190562 1129 (4.20-3.80)
Ramachandran outliers 187476 1064 (4.20-3.80)
Sidechain outliers 187428 1055 (4.20-3.80)
RSRZ outliers 180081 1082 (4.20-3.80)

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the electron density. The red, orange, yellow and green segments of the lower bar indicate
the fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality
criteria respectively. A grey segment represents the fraction of residues that are not modelled.
The numeric value for each fraction is indicated below the corresponding segment, with a dot
representing fractions <=5% The upper red bar (where present) indicates the fraction of residues
that have poor fit to the electron density. The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
1 A 344 I/olT 56% 26% -
1 a 344 I/olT 56% 26% -
2 B 488 I/OT 56% 24% -
2 b 488 e 56% 24% -
3 C 447 ./OT 59% 23% -

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
. _______
3 c 447 14% 50% 23% -
4 D 340 11% 63% 24% -
4 d 340 10% 64% 23% -
I I
5 E 83 20% 53% 20% 5% -
5 e 83 22% 51% 22% 5% «
6 F 44 9% 50% 16% 5% 20%
6 f 44 9% 52% 14% 5% 20%
%
_ I
7 H 64 14% 56% 25% 5%
I I
7 h 64 14% 56% 25% 5%
8 I 35 6% 54% 40%
8 1 35 6% 54% 40%
9 J 40 12% 48% 25% 15%
9 j 40 12% 48% 25% 15%
3%
_
10 K 36 14% 47% 39%
I
10 k 36 17% 44% 36% -
I
11 L 37 19% 57% 22% -
I
11 | 37 16% 59% 22% -
12 M 36 8% 78% 1%
3%
12 36 8% 78% 1%
. ________ |
13 O 242 20% 55% 21% -
. |
13 o) 242 20% 55% 21% -
10% 67% 20% -
14 T 30
14 t 30 13% 63% 17% 7%
I
15 U 98 21% 58% 17% -
15 u 98 22% 57% 17% -
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Continued from previous page...

Mol | Chain | Length Quality of chain

16 \Y 137 = 19% 60% 20%

16 v 137 21% 57% 20% .
3%

17 X 34 = 32% 44% 24%

17 X 34 29% 47% 24%

18 Y 28 29% 25% 36% -1

18 y 28 29% 25% 36% Y7

19 N 23 70% 30%

19 n 23 70% 30%

20 Z 62 15% 60% 26%
3%

20 V/ 62 : 15% 60% 26%

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-

ria:
Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
22 | CLA A 1003 X - X -
22 | CLA A 1006 X - X -
22 | CLA A 1007 X - X -
22 | CLA B 1009 X - X -
22 | CLA B 1010 X - X -
22 | CLA B 1011 X - X -
22 | CLA B 1012 X - X -
22 | CLA B 1013 X - X -
22 | CLA B 1014 X - X -
22 | CLA B 1015 X - X -
22 | CLA B 1016 X - X -
22 | CLA B 1018 X - X -
22 | CLA B 1019 X - X -
22 | CLA B 1020 X - X -
22 | CLA B 1021 X - X -
22 | CLA B 1022 X - X -
22 | CLA B 1023 X - X -
22 | CLA B 1024 X - X -
22 | CLA C 1025 X - X -
22 | CLA C 1026 X - X -

Continued on next page...
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Continued from previous page...

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
22 | CLA C 1027 X - X -
22 | CLA C 1028 X - X -
22 | CLA C 1029 X - X -
22 | CLA C 1030 X - X -
22 | CLA C 1031 X - X -
22 | CLA C 1032 X - X -
22 | CLA C 1033 X - X -
22 | CLA C 1035 X - X -
22 | CLA C 1036 X - X -
22 | CLA C 1037 X - X -
22 | CLA D 1004 X - X -
22 | CLA D 1005 X - X -
22 | CLA D 1008 X - X -
22 | CLA H 1017 X - X -
22 | CLA K 1034 X - X -
22 | CLA a 6003 X - X -
22 | CLA a 6006 X - X -
22 | CLA a 6007 X - X -
22 | CLA b 6009 X - X -
22 | CLA b 6010 X - X -
22 | CLA b 6011 X - X -
22 | CLA b 6012 X - X -
22 | CLA b 6013 X - X -
22 | CLA b 6014 X - X -
22 | CLA b 6015 X - X -
22 | CLA b 6016 X - X -
22 | CLA b 6018 X - X -
22 | CLA b 6019 X - X -
22 | CLA b 6020 X - X -
22 | CLA b 6021 X - X -
22 | CLA b 6022 X - X -
22 | CLA b 6023 X - X -
22 | CLA b 6024 X - X -
22 | CLA ¢ 6025 X - X -
22 | CLA ¢ 6026 X - X -
22 | CLA ¢ 6027 X - X -
22 | CLA ¢ 6028 X - X -
22 | CLA ¢ 6029 X - X -
22 | CLA ¢ 6030 X - X -
22 | CLA ¢ 6031 X - X -
22 | CLA ¢ 6032 X - X -
22 | CLA ¢ 6033 X - X -

Continued on next page...
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
22 | CLA ¢ 6035 X - X -
22 | CLA ¢ 6036 X - X -
22 | CLA ¢ 6037 X - X -
22 | CLA d 6004 X - X -
22 | CLA d 6005 X - X -
22 | CLA d 6008 X - X -
22 | CLA h 6017 X - X -
22 | CLA k 6034 X - X -
23 | PHO A 1038 X - X -
23 | PHO D 1039 X - X -
23 | PHO a 6038 X - X -
23 | PHO d 6039 X - X -
24 PQ9 A 1043 - - X -
24 PQ9 D 1042 - - X -
24 PQ9 a 6043 - - X -
24 PQ9 d 6042 - - X -
25 | BCR A 1044 - - X -
25 | BCR B 1045 - - X -
25 | BCR B 1047 - - X -
25 | BCR B 1048 - - X -
25 | BCR C 1052 - - X -
25 | BCR C 1054 - - X -
25 | BCR D 1050 - - X -
25 | BCR H 1049 - - X -
25 | BCR K 1051 - - X -
25 | BCR T 6046 - - X -
25 | BCR T 6048 - - X -
25 | BCR a 6044 - - X -
25 | BCR b 6045 - - X -
25 | BCR b 6047 - - X -
25 | BCR ¢ 6054 - - X -
25 | BCR d 6050 - - X -
25 | BCR h 6049 - - X -
25 | BCR k 6051 - - X -
25 | BCR k 6052 - - X -
25 | BCR t 1046 - - X -
26 | LHG A 1063 - - X -
26 | LHG a 6063 - - X -
27 10D B 1067 - - X X
27 10D D 1064 - - X -
27 10D D 1068 - - X X
27 10D T 1066 - - X -

Continued on next page...
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Continued from previous page...

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
27 10D b 6067 - - X
27 10D d 6064 - X -
27 10D d 6068 - X -
27 10D t 6066 - X -
28 | MGE B 1060 - X -
28 | MGE D 1059 - X -
28 | MGE D 1062 - X -
28 | MGE L 1061 - X -
28 | MGE b 6060 - X -
28 | MGE d 6059 - X -
28 | MGE d 6062 - X -
28 | MGE 1 6061 - X -
29 | DGD B 1058 - X -
29 | DGD C 1055 - X -
29 | DGD C 1056 - X -
29 | DGD C 1057 - X -
29 | DGD b 6058 - X -
29 | DGD ¢ 6055 - X -
29 | DGD ¢ 6056 - X -
29 | DGD ¢ 6057 - X -
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2 Entry composition (i)

There are 31 unique types of molecules in this entry. The entry contains 48060 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the ZeroOcc column contains the number of atoms modelled with zero occu-
pancy, the AltConf column contains the number of residues with at least one atom in alternate
conformation and the Trace column contains the number of residues modelled with at most 2
atoms.

e Molecule 1 is a protein called Photosystem Q(B) protein.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
L A 335 222)861 17020 41§5 4(6)0 1S5 0 0 0
! e 335 ggg?)l 17(320 425 4(6)0 1S5 0 0 0
e Molecule 2 is a protein called Photosystem II core light harvesting protein.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 188 gggzl 25018 61?\}8 6C6)6 1S3 0 0 0
2 b 188 13:2;? 25018 61?\)18 6(636 1S3 0 0 0
e Molecule 3 is a protein called Photosystem II CP43 protein.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3 ¢ T gzgzl 22064 51;16 6(82 183 0 0 0
; ¢ T gzga; 22064 51;16 6(82 183 ¥ 0 0
e Molecule 4 is a protein called Photosystem II D2 protein.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
4 b 340 g%%l 17094 4120 4(6?0 1S2 0 0 0
4 d 340 g?g%l 17C94 4120 4((20 1S2 0 0 0

e Molecule 5 is a protein called Cytochrome b559 subunit alpha.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O
g 2 82 666 434 108 124 0 0 0
Total C N O
g ¢ 82 666 434 108 124 0 0 0
e Molecule 6 is a protein called Cytochrome b559 subunit beta.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
0 F 35 282 192 46 43 1 0 0 0
Total C N O S
0 f 35 282 192 46 43 1 0 0 0
e Molecule 7 is a protein called Photosystem II reaction center protein H.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 H 04 507 339 81 85 2 0 0 0
Total C N O S
7 h 04 507 339 81 85 2 0 0 0
e Molecule 8 is a protein called Photosystem II reaction center protein I.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 ! 5 287 195 45 46 1 0 0 0
. Total C N O S
8 ! 3 287 195 45 46 1 0 0 0
e Molecule 9 is a protein called Photosystem II reaction center protein J.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
N 3 240 170 38 40 1 0 0 0
. Total C N O S
) ] 34 249 170 3% 40 1 0 0 0
e Molecule 10 is a protein called Photosystem II reaction center protein K.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O
10 K 36 278 195 38 45 0 0 0

Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O
10 k 36 278 195 38 45 0 0 0

e Molecule 11 is a protein called Photosystem II reaction center protein L.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
IR HERERE
IR HEEERE
e Molecule 12 is a protein called Photosystem II reaction center protein M.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
IR TP HEEEEE
IR HEEEEE

e Molecule 13 is a protein called Photosystem II manganese-stabilizing polypeptide.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
13 O 242 11122?31 11062 31114 3(830 ZSL 0 0 0
13 © 242 ?gtﬁ%l 11%2 311]4 3(50 zSL 0 0 0

e Molecule 14 is a protein called Photosystem II reaction center protein T.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
NIRRT HEEEEE
IEREEEE-E Y HIEEEEE
e Molecule 15 is a protein called Photosystem II 12 kDa extrinsic protein.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
U i ETr ¥ ¥ ¥
o i 06 10 157 0 0 0
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e Molecule 16 is a protein called Cytochrome c-550.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
16 v 137 ?8211 6?5 11;17 2(38 ZSL 0 0 0
16 v 137 ?82511 6?5 11;17 288 481 0 0 0

e Molecule 17 is a protein called Photosystem II reaction center protein X.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
slx | w (Torol . [ o [
IR K
e Molecule 18 is a protein called Photosystem II reaction center protein ycfl2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
IREERFF T HEEREEE
s v | % waema| 0 | 0 |0
e Molecule 19 is a protein called Photosystem II reaction center protein Y.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
19 | N 23 1;0;21 6% ;\; 2(1 0 0 0
19 n 23 Iioltgl 59 21\; 22 0 0 0
e Molecule 20 is a protein called Photosystem II reaction center protein Z.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
IR EHIEEEEE
20 ) 62 1:10;3 l 3(2]8 ;\12 ;)7 g 0 0 0

e Molecule 21 is OXYGEN EVOLVING SYSTEM (CCD ID: OEC) (formula: CaMngOy).
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OEC
MN4
Mn
MN3
%40  Mn
CA1 OB(X) |
CaNﬁ/lO o
n—Uo
O<«=wMn
0O1(X) MN1
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Ca Mn
21 A 1 5 1 4 0 0
Total Ca Mn
21 a 1 5 1 4 0 0

e Molecule 22 is CHLOROPHYLL A (CCD ID: CLA) (formula: Cs5H72MgN,Os).

CLA
L NL S
IS R ¢
‘/j" - i\\ _I,.'i\;\\/ )\\\ //->—
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C Mg N O
22 1 A 1 65 55 1 4 5 0 0
Total C Mg N O
2 1 A 1 65 55 1 4 5 0 0

Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
m a1 [T
IR L IR
RN LI
IR L IR
IR LI
IDEEY LI
IDEEY L IR
IDEEY L IR
IDEEY L IR
IDEEY L IR
IDEEY LI
IDEEY LI
IDEEY L IR
IR LS
IDEEY LI
RN
sl o | 0 [N |
sl o | o [N |
sl o | o [ oENo o
n o | o [N |
n e | 0 | OO |

Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
m e | 1 [T COmYO
IEEEEE L IR
IEEEEE L IR
IR LI
IEEEEF L IEEE
RN LI
IAEEY L IR
IDEEY L IR
IDEEY L IR
IDEEY LI
a W | o e Cw O
NN LI
IR LI
IR LS
IR LI
RN
RN
RN
N
RN
IR LI

Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
m v | 1 [N O
IR LI
IR LI
IR LI
IR LI
IEEY LI
IEEY LI
IEEY LI
IEEY LI
IREEEY LI
RN LI
IR LI
IR LI
IR EEES LN
IR LI
a0 [ oEN o o
RN
a0 [N
a0 [N |
RN
IR LI

Continued on next page...
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
0 | 1 [0
IR TR
IEEEEE TR
m v | 1| T oWy
IR TR

e Molecule 23 is PHEOPHYTIN A (CCD ID: PHO) (formula: Cs5H74N4O5).

PHO

Mol | Chain | Residues Atoms ZeroOcc | AltConf
23 | A 1 foral &80 0 0
23 | D 1 foral &80 0 0
23 | a 1 foral &80 0 0
23 | d 1 foral &80 0 0

e Molecule 24 is 5-[(2E,6E,10E,14E,18E,22E)-3,7,11,15,19,23 27-HEPTAMETHYLOCTACO
SA-2,6,10,14,18,22,26-HEPTAENYL]-2,3-DIMETHYLBENZO-1,4-QUINONE (CCD ID:
PQQ) (formula: C43H6402).
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PQ9
I L
;;"Il v
]
]
y
J
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O
24 A 1 A5 43 9 0 0
Total C O
24 D 1 A5 43 9 0 0
Total C O
24 a 1 A5 43 9 0 0
Total C O
24 d 1 A5 43 9 0 0

e Molecule 25 is BETA-CAROTENE (CCD ID: BCR) (formula: CyoHsg).

BCR
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
25 A 1 ngal 400 0 0
25 | B | ngal 400 0 0
25 | B 1 ngal 4% 0 0
25 | B 1 ngal ﬁ) 0 0
2% | C 1 ngal ﬁ) 0 0
25 | «© 1 ngal ﬁj 0 0
2% | D 1 ngal E) 0 0
2% | H | ngal E) 0 0
25 K 1 ngal ﬁ] 0 0
25 T 1 ngal ﬁ) 0 0
25 T 1 ngal E] 0 0
25 Z 1 ngal E) 0 0
25 a 1 ngal E) 0 0
25 b 1 ngal E) 0 0
25 b 1 ngal E) 0 0
25 c 1 ngal ﬁ) 0 0
25 d 1 ngal E) 0 0
25 h 1 ngal 5) 0 0
25 k 1 ngal ﬁ) 0 0
25 k 1 ngal LE) 0 0
25 t 1 ngal fo 0 0
25 z 1 ngal ﬁ) 0 0
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e Molecule 26 is 1,2-DIPALMITOYL-PHOSPHATIDYL-GLYCEROLE (CCD ID: LHG)
(formula: 038H75010P).

LHG

5 yeal

':'ﬁ;_ e
Mol | Chain | Residues Atoms ZeroOcc | AltConf
26 | A 1 ngal ?fé 3) Pl) 0 0
26 a 1 ngal ?fé 3) Fl) 0 0
e Molecule 27 is IODIDE ION (CCD ID: IOD) (formula: I).
Mol | Chain | Residues Atoms ZeroOcc | AltConf
27 | A 1 Tolta‘l i 0 0
7 | B 1 foral 0 0
27 | D 2 fowal 0 0
o7 | T 1 foral 0 0
27 | 1 foral 0 0
o7 | b 1 foral 0 0
o7 | 4 2 towl ] 0 0
27 t 1 Toltal i 0 0
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e Molecule 28 is (15)-2-(ALPHA-L-ALLOPYRANOSYLOXY)-1-[(TRIDECANOYLOXY)M

ETHYL|ETHYL PALMITATE (CCD ID: MGE) (formula: C3sHrsO1p).

MGE
.
Ry
L
1.
- [ =
H e
H ,\]_.’_‘ "
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C O

28 B 1 48 33 10 0 0
Total C O

28 D 1 A8 33 10 0 0
Total C O

28 D 1 A8 33 10 0 0
Total C O

28 L 1 A8 33 10 0 0
Total C O

28 b 1 A8 33 10 0 0
Total C O

28 d 1 A8 33 10 0 0
Total C O

28 d 1 A8 33 10 0 0
Total C O

28 | 1 48 33 10 0 0

e Molecule 29 is DIGALACTOSYL DIACYL GLYCEROL (DGDG) (CCD ID: DGD) (formula:

C51H96OI5>‘
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DGD

g r :

'.,.;]j.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
20 | B 1 T‘égal ; 1% 0 0
29 | C 1 ngal 501 1% 0 0
29 | C 1 ngal 501 1% 0 0
29 | C 1 T‘égal 501 1% 0 0
29 b 1 T‘égal 501 1% 0 0
29 ¢ 1 ngal 501 1% 0 0
29 ¢ 1 ngal 501 S,) 0 0
29 ¢ 1 ngal 501 8,) 0 0

e Molecule 30 is FE (II) ION (CCD ID: FE2) (formula: Fe).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
30 D 1 Total Fe 0 0
1 1
30 a 1 Toltal 116 0 0

e Molecule 31 is PROTOPORPHYRIN IX CONTAINING FE (CCD ID: HEM) (formula:
C34H32F€N404).
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oA 024 01D 020
0. _OH 0. _OH
a7 CBA o _’J CED
c2A oHA CED[
A caA 0 A B0 _cumo
- >y e N
ll‘-.ll"a /e I"\.
N Mo
/ MA ND .
’\ . Fe CHD
Ny NB 7 FE S NG
ciB} N' ‘N
o :1 ! I‘"-"I\.II
g \Q:\‘Q//’/c?a\ N~ ’:’ué\ ~
CHE oz
/_/:,’- oMG
Mol | Chain | Residues Atoms ZeroOcc | AltConf

31
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Total
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34 1
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Total
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Total
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Total
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The

first graphic for a chain summarises the proportions of the various outlier classes displayed in the

second graphic. The second graphic shows the sequence view annotated by issues in geometry and

electron density. Residues are color-coded according to the number of geometric quality criteria

for which they contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more.

A red dot above a residue indicates a poor fit to the electron density (RSRZ > 2). Stretches of 2
or more consecutive residues without any outlier are shown as a green connector. Residues present

in the sample, but not in the model, are shown in grey.

e Molecule 1: Photosystem Q(B) protein
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e Molecule 1: Photosystem Q(B) protein
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