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

EMDB validation analysis : 0.0.1.dev92
Mogul : 1.8.5(274361), CSD as541be (2020)
MolProbity : 4.02b-467

buster-report : 1.1.7 (2018)
Percentile statistics :  20191225.v01 (using entries in the PDB archive December 25th 2019)
MapQ : 1.9.13
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.36.2
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 2.91 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
Ramachandran outliers I | T 0.9%
Sidechain outliers I I D 5%

Worse Better

0 Percentile relative to all structures

1 Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Ramachandran outliers 154571 4023
Sidechain outliers 154315 3826

The table below summarises the geometric issues observed across the polymeric chains and their fit
to the map. The red, orange, yellow and green segments of the 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 EM
map (all-atom inclusion < 40%). The numeric value is given above the bar.

Mol | Chain | Length Quality of chain

1 A 782 == 93% S
1 G 782 == 93% S
1 a 782 = 93% -
2 B 743 B 99%

2 H 743 = 99%

2 b 743 n 99%

3 C 81 . 98% .
3 | N s | = = :
3 c 81 = 98% .

Continued on next page...
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Mol | Chain | Length Quality of chain
2%
4 D 155 — 85% 6% - 8%
2%
4 @) 155 85% 6% - 8%
2%
4 d 155 | — 557 6% "
23%
I ——
) E 71 90% 10%
21%
—
) P 71 90% 10%
24%
T —
) e 71 90% 10%
74%
1
6 F 168 71% .. 26%
74%
.
6 Q 168 71% .. 26%
74%
.
6 f 168 71% .. 26%
7 I 70 - 59% 40%
7 R 70 - 59% 40%
7 1 70 = 59% 40%
89%
L pa R
8 46 83% 7% | 11%
89%
1
8 S 46 83% 7% | 11%
89%
. L g
8 j 46 83% 7% 11%
31%
9 K 84 75% 12% . 11%
30%
9 T 84 75% 2% . 11%
30%
9 k 84 75% 2% . 11%
10 L 174 . 97% e
10 U 174 | " 57 =
10 1 174 | " 5T -
11 M 31 100%
11 AV 31 100%
11 m 31 100%
98%
12 W 99 83% 15%

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

Mol | Chain | Length Quality of chain
98%
I ee—,
12 X 99 83% 15%
98%
I ee—,
12 X 99 83% 15%

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
13 CLO A 1011 X - - -
13 CLO G 1011 X - - -
13 CLO a 1011 X - - -
14 CLA A 1012 X - - -
14 CLA A 1013 X - - -
14 CLA A 1101 X - - -
14 CLA A 1102 X - - -
14 | CLA A 1103 X - - -
14 | CLA A 1104 X - - -
14 CLA A 1105 X - - -
14 CLA A 1106 X - - -
14 | CLA A 1107 X - - -
14 CLA A 1108 X - - -
14 CLA A 1109 X - - -
14 | CLA A 1110 X - - -
14 | CLA A 1111 X - - -
14 CLA A 1112 X - - -
14 CLA A 1113 X - - -
14 CLA A 1114 X - - -
14 CLA A 1115 X - - -
14 CLA A 1116 X - - -
14 | CLA A 1117 X - - -
14 | CLA A 1118 X - - -
14 CLA A 1119 X - - -
14 CLA A 1120 X - - -
14 CLA A 1122 X - - -
14 CLA A 1123 X - - -
14 | CLA A 1124 X - - -
14 | CLA A 1125 X - - -
14 CLA A 1126 X - - -
14 CLA A 1127 X - - -
14 CLA A 1128 X - - -
14 CLA A 1129 X - - -
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
14 | CLA A 1130 X - - -
14 | CLA A 1131 X - - -
14 | CLA A 1132 X - - -
14 | CLA A 1133 X - - -
14 | CLA A 1134 X - - -
14 | CLA A 1135 X - - -
14 | CLA A 1136 X - - -
14 | CLA A 1137 X - - -
14 | CLA A 1138 X - - -
14 | CLA A 1139 X - - -
14 | CLA A 1140 X - - -
14 | CLA A 1141 X - - -
14 | CLA B 1021 X - - -
14 | CLA B 1022 X - - -
14 | CLA B 1023 X - - -
14 | CLA B 1201 X - - -
14 | CLA B 1202 X - - -
14 | CLA B 1203 X - - -
14 | CLA B 1204 X - - -
14 | CLA B 1205 X - - -
14 | CLA B 1206 X - - -
14 | CLA B 1208 X - - -
14 | CLA B 1209 X - - -
14 | CLA B 1210 X - - -
14 | CLA B 1211 X - - -
14 | CLA B 1212 X - - -
14 | CLA B 1213 X - - -
14 | CLA B 1214 X - - -
14 | CLA B 1215 X - - -
14 | CLA B 1216 X - - -
14 | CLA B 1217 X - - -
14 | CLA B 1218 X - - -
14 | CLA B 1220 X - - -
14 | CLA B 1221 X - - -
14 | CLA B 1222 X - - -
14 | CLA B 1223 X - - -
14 | CLA B 1224 X - - -
14 | CLA B 1225 X - - -
14 | CLA B 1226 X - - -
14 | CLA B 1227 X - - -
14 | CLA B 1228 X - - -
14 | CLA B 1229 X - - -
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
14 | CLA B 1231 X - - -
14 | CLA B 1232 X - - -
14 | CLA B 1233 X - - -
14 | CLA B 1234 X - - -
14 | CLA B 1235 X - - -
14 | CLA B 1236 X - - -
14 | CLA B 1239 X - - -
14 | CLA B 1240 X - - -
14 | CLA G 1012 X - - -
14 | CLA G 1013 X - - -
14 | CLA G 1101 X - - -
14 | CLA G 1102 X - - -
14 | CLA G 1103 X - - -
14 | CLA G 1104 X - - -
14 | CLA G 1105 X - - -
14 | CLA G 1106 X - - -
14 | CLA G 1107 X - - -
14 | CLA G 1108 X - - -
14 | CLA G 1109 X - - -
14 | CLA G 1110 X - - -
14 | CLA G 1111 X - - -
14 | CLA G 1112 X - - -
14 | CLA G 1113 X - - -
14 | CLA G 1114 X - - -
14 | CLA G 1115 X - - -
14 | CLA G 1116 X - - -
14 | CLA G 1117 X - - -
14 | CLA G 1118 X - - -
14 | CLA G 1119 X - - -
14 | CLA G 1120 X - - -
14 | CLA G 1122 X - - -
14 | CLA G 1123 X - - -
14 | CLA G 1124 X - - -
14 | CLA G 1125 X - - -
14 | CLA G 1126 X - - -
14 | CLA G 1127 X - - -
14 | CLA G 1128 X - - -
14 | CLA G 1129 X - - -
14 | CLA G 1130 X - - -
14 | CLA G 1131 X - - -
14 | CLA G 1132 X - - -
14 | CLA G 1133 X - - -
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
14 | CLA G 1134 X - - -
14 | CLA G 1135 X - - -
14 | CLA G 1136 X - - -
14 | CLA G 1137 X - - -
14 | CLA G 1138 X - - -
14 | CLA G 1139 X - - -
14 | CLA G 1140 X - - -
14 | CLA G 1141 X - - -
14 | CLA H 1021 X - - -
14 | CLA H 1022 X - - -
14 | CLA H 1023 X - - -
14 | CLA H 1201 X - - -
14 | CLA H 1202 X - - -
14 | CLA H 1203 X - - -
14 | CLA H 1204 X - - -
14 | CLA H 1205 X - - -
14 | CLA H 1206 X - - -
14 | CLA H 1208 X - - -
14 | CLA H 1209 X - - -
14 | CLA H 1210 X - - -
14 | CLA H 1211 X - - -
14 | CLA H 1212 X - - -
14 | CLA H 1213 X - - -
14 | CLA H 1214 X - - -
14 | CLA H 1215 X - - -
14 | CLA H 1216 X - - -
14 | CLA H 1217 X - - -
14 | CLA H 1218 X - - -
14 | CLA H 1220 X - - -
14 | CLA H 1221 X - - -
14 | CLA H 1222 X - - -
14 | CLA H 1223 X - - -
14 | CLA H 1224 X - - -
14 | CLA H 1225 X - - -
14 | CLA H 1226 X - - -
14 | CLA H 1227 X - - -
14 | CLA H 1228 X - - -
14 | CLA H 1229 X - - -
14 | CLA H 1231 X - - -
14 | CLA H 1232 X - - -
14 | CLA H 1233 X - - -
14 | CLA H 1234 X - - -
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
14 | CLA H 1235 X - - -
14 | CLA H 1236 X - - -
14 | CLA H 1239 X - - -
14 | CLA H 1240 X - - -
14 | CLA K 1401 X - - -
14 | CLA L 1501 X - - -
14 | CLA L 1502 X - - -
14 | CLA L 1503 X - - -
14 | CLA M 1501 X - - -
14 | CLA T 1401 X - - -
14 | CLA U 1501 X - - -
14 | CLA U 1502 X - - -
14 | CLA U 1503 X - - -
14 | CLA \Y 1501 X - - -
14 | CLA a 1012 X - - -
14 | CLA a 1013 X - - -
14 | CLA a 1101 X - - -
14 | CLA a 1102 X - - -
14 | CLA a 1103 X - - -
14 | CLA a 1104 X - - -
14 | CLA a 1105 X - - -
14 | CLA a 1106 X - - -
14 | CLA a 1107 X - - -
14 | CLA a 1108 X - - -
14 | CLA a 1109 X - - -
14 | CLA a 1110 X - - -
14 | CLA a 1111 X - - -
14 | CLA a 1112 X - - -
14 | CLA a 1113 X - - -
14 | CLA a 1114 X - - -
14 | CLA a 1115 X - - -
14 | CLA a 1116 X - - -
14 | CLA a 1117 X - - -
14 | CLA a 1118 X - - -
14 | CLA a 1119 X - - -
14 | CLA a 1120 X - - -
14 | CLA a 1122 X - - -
14 | CLA a 1123 X - - -
14 | CLA a 1124 X - - -
14 | CLA a 1125 X - - -
14 | CLA a 1126 X - - -
14 | CLA a 1127 X - - -
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
14 | CLA a 1128 X - - -
14 | CLA a 1129 X - - -
14 | CLA a 1130 X - - -
14 | CLA a 1131 X - - -
14 | CLA a 1132 X - - -
14 | CLA a 1133 X - - -
14 | CLA a 1134 X - - -
14 | CLA a 1135 X - - -
14 | CLA a 1136 X - - -
14 | CLA a 1137 X - - -
14 | CLA a 1138 X - - -
14 | CLA a 1139 X - - -
14 | CLA a 1140 X - - -
14 | CLA a 1141 X - - -
14 | CLA b 1021 X - - -
14 | CLA b 1022 X - - -
14 | CLA b 1023 X - - -
14 | CLA b 1201 X - - -
14 | CLA b 1202 X - - -
14 | CLA b 1203 X - - -
14 | CLA b 1204 X - - -
14 | CLA b 1205 X - - -
14 | CLA b 1206 X - - -
14 | CLA b 1208 X - - -
14 | CLA b 1209 X - - -
14 | CLA b 1210 X - - -
14 | CLA b 1211 X - - -
14 | CLA b 1212 X - - -
14 | CLA b 1213 X - - -
14 | CLA b 1214 X - - -
14 | CLA b 1215 X - - -
14 | CLA b 1216 X - - -
14 | CLA b 1217 X - - -
14 | CLA b 1218 X - - -
14 | CLA b 1220 X - - -
14 | CLA b 1221 X - - -
14 | CLA b 1222 X - - -
14 | CLA b 1223 X - - -
14 | CLA b 1224 X - - -
14 | CLA b 1225 X - - -
14 | CLA b 1226 X - - -
14 | CLA b 1227 X - - -
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Continued from previous page...

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
14 | CLA b 1228 X - - -
14 | CLA b 1229 X - - -
14 | CLA b 1231 X - - -
14 | CLA b 1232 X - - -
14 | CLA b 1233 X - - -
14 | CLA b 1234 X - - -
14 | CLA b 1235 X - - -
14 | CLA b 1236 X - - -
14 | CLA b 1239 X - - -
14 | CLA b 1240 X - - -
14 | CLA k 1401 X - - -
14 | CLA 1 1501 X - - -
14 | CLA 1 1502 X - - -
14 | CLA 1 1503 X - - -
14 | CLA m 1501 X - - -
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2 Entry composition (i)
There are 25 unique types of molecules in this entry. The entry contains 75150 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, 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 I P700 chlorophyll a apoprotein Al.

Mol

Chain | Residues Atoms AltConf | Trace
1 A 749 Eggl 3&?18 1(1)\(1)5 981 385 0 0
1 G 749 Eggl 3&?18 1(1)\(1)5 981 385 0 0
1 A 49 EZZZI 38018 1(1)\g)5 9(9)1 385 0 0

e Molecule 2 is a protein called Photosystem I P700 chlorophyll a apoprotein A2.

Mol | Chain | Residues Atoms AltConf | Trace
2 B 742 Eggaol 3&%3 91§8 1(%8 281 0 0
2 H 742 1;88301 3&%3 91§8 1(%8 281 0 0
2 b 742 Eggaol 3&%3 91§8 1(%8 281 0 0
e Molecule 3 is a protein called PsaC.
Mol | Chain | Residues Atoms AltConf | Trace
3 ¢ 80 T509t ; 1 3%5 11(\JI5 1(1)7 181 0 0
3 N 80 1;05 ; 1 325 11(\JI5 1(1)7 lsl 0 0
’ ¢ 50 1;30;; | 3(635 1135 1(1)7 131 0 0

e Molecule 4 is a protein called Photosystem I 16 kDa polypeptide.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 D 143 1102 695 189 213 5 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 0 143 1102 695 189 213 5 0 0
Total C N O S
4 d 143 1102 695 189 213 5 0 0

e Molecule 5 is a protein called Photosystem I reaction center subunit IV.

Mol | Chain | Residues Atoms AltConf | Trace

s | B # | G ams | 0|0

s | P M e s | 0|0

g ¢ o4 Tg)(;g l 322 21%\; 905 0 0

e Molecule 6 is a protein called PSI-F.

Mol | Chain | Residues Atoms AltConf | Trace
0 F 124 TéOth 1 55132 11?\)14 128 g 0 0
0 Q 124 TéOZtg 1 55132 12]4 128 2 0 0
0 f 124 TéOth 1 55112 11;)14 128 g 0 0
e Molecule 7 is a protein called Psal2.

Mol | Chain | Residues Atoms AltConf | Trace
IR HERE
ARNEEEE T P
INERFF I HERE

e Molecule 8 is a protein called Photosystem I reaction center subunit IX.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S

8 J 4 206 197 46 52 1 0 0
Total C N O S

8 S 4 206 197 46 52 1 0 0

Continued on next page...
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Mol | Chain | Residues Atoms AltConf | Trace
) Total C N O S
8 ] 4 296 197 46 52 1 0 0

e Molecule 9 is a protein called Photosystem I reaction center subunit PsaK.

Mol | Chain | Residues Atoms AltConf | Trace

IR FHIEEE
IR YK
INERF Y HEEE
e Molecule 10 is a protein called PSI subunit V.

Mol | Chain | Residues Atoms AltConf | Trace
10 L 170 rf;gil 8§0 21;10 2(??8 § 0 0
10 U 170 ?2);?1 8?0 21;]0 2(??8 § 0 0
10 1 170 1;(2);&11 8;30 21;]0 2(;8 § 0 0
e Molecule 11 is a protein called PsaM.

Mol | Chain | Residues Atoms AltConf | Trace
IR K
RNV HIEEE
1 m 31 1‘20;;1 1?6 ?1:; zf()) ? 0 0

e Molecule 12 is a protein called 2Fe-2S ferredoxin-type domain-containing protein.

Mol | Chain | Residues Atoms AltConf | Trace
2 X o ‘Sl 105 107 132 3 0 0
2 W o7 ‘Sl 105 107 132 1 0 0
2 x o ‘Sl 105 107 132 1 0 0
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e Molecule 13 is CHLOROPHYLL A ISOMER (three-letter code: CLO) (formula: Cs5H7xMgN,Os).

CLo
> B ND N \
- C _.Kr_,.. j\}‘:_ I:I\ ) _',r\
LT
Mol | Chain | Residues Atoms AltConf
Total C Mg N O
s A ! 65 55 1 4 5 0
Total C Mg N O
s ¢ ! 65 55 1 4 5 0
Total C Mg N O
o : ! 65 55 1 4 5 0

e Molecule 14 is CHLOROPHYLL A (three-letter code: CLA) (formula: Cs5H72MgN,Os).

CLA
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Mol | Chain | Residues Atoms AltConf
WA 1 TECwTO
IR
a1 [yl
IR NS LS
IR RS
IR S
a1 [yl
a0 ool
a1 [yl
IR
i a oo
o we
i a o we
a1 [yl
a1 [yl
a1 [yl
a1 [yl
a1 [ wrol
a1 [yl
a1 [yl
a0 ool
IR S

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

Mol | Chain | Residues Atoms AltConf
a1 [T
RN LRI
RN LRI
RN LRI
RN ISP
IS LS
IS L S
IS S S
IS S LS
IS S LS
RSN LS
IS LS
IS LS
A o oo
RSN S LS
RN LI
RN LI
A o [y
i a oy o
A o [y
IR RS

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

Mol | Chain | Residues Atoms AltConf
v | 1 [T
TN LRI
IR LRI
IR LRI
IR LRI
IR S I
IR S I
IR S I
IR S I
IR S I
IR S S I
IR S S
IR S S
RN LRI
IEEEN S I
IEEEEE LRI
RN LI
RN LRI
RN LRI
RN LI
IR RS

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

Mol | Chain | Residues Atoms AltConf
v | 1 [T
IR LRI
IR LRI
IR LRI
IR LRI
NS S I
IR S S I
IR S I
IR S I
DN S I
IR S I
IR S S I
IR S I
IR LI
IR S S I
RN LRI
RN PN
IR LI
IR L I
IR LRI
IR LRI

Continued on next page...
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Mol | Chain | Residues Atoms AltConf
o | 1 [T
AN LI
o | o [Ty o
IEEEEE TSI
AN TR
o | o [T
o | o [T oo
o | o [T oo
o o oW o
o | o [T oo
o | o oo
o | o [T oo
o | o [T oo
o o | omy o,
o | o [y
o | o [y
o | 1 [Ty o
o | 1 [ oo
o | 1 [ oo
o | oo
IR
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Mol | Chain | Residues Atoms AltConf
o] 1 [T WTO
AN LRI
IEEEEE TSI
AN LRI
AN TR
o | o [T oo
AN LS
o | o [T oo
o | o oo
o | o e
o | o oo
o | o e
i o | o [T oo
o | o [y
o | o oo
o | 1 [ oo
o | 1 [ mo o
o | 1 oo
o | o [y
o | 1 [y o
AR IR
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Mol | Chain | Residues Atoms AltConf
w1 [T
IEEEEE LRI
RN TR
IR LRI
IR TR
IR LS
IR LS
IR LS
IR LS
W W | o [T oo
IR LS
W W | o [N
IR LS
IR LRI
IR PN
AN LI
AN LI
IR
NN LRI
IEEEEN LRI
IR LRI
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Mol | Chain | Residues Atoms AltConf
w1 [T
RN LRI
RN LRI
IR LRI
IR TR
IR LS
NS LS
W | o [N
IR LS
IR LS
DN LS
W | o oo
i W | o [T
IR LS
IR LS
AN LRI
AN LI
RN PN
IEEEEE LI
IEEEEE LI
IR
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Mol | Chain | Residues Atoms AltConf
W v LT
IR LRI
RN LRI
RN P
e [mreEy o
RN S LS
RN LS
RN LS
IR S LS
RN LS
IR LS
IR S LS
RN LS
IR LS
RN LS
RN RPN
RN LRI
RN LRI
RN LRI
IR LRI
IR LRI
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Mol | Chain | Residues Atoms AltConf
e | 1 [T
RN P
RN LRI
RN LRI
IR LRI
RN LS
IENEE S LS
RN LS
IENEE S LS
RN LS
RN LS
RN S LS
RN LS
IR LS
RN LRI
IR
IR
IR LI
IR
o [y
IR LR
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Mol | Chain | Residues Atoms AltConf
IEEEEN PR
IR LRI
IR LRI
IR TR
RN RS
IS LS
DN LS
DN LS
DN LS
DN LS
IR LS
DN LS
NN LS
IS LSS
RN LRI
RN LRI
IEEEEE LI
IEEEEE LI
IEEEEE LRI
IR P
IR PR
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Mol | Chain | Residues Atoms AltConf
v | 1 [T
IR LRI
RN LI
RN LI
RN RS
IS LS
DN LS
DN LS
IS LS
IR S LS
DN LS
DN LS
IS LS
IS LSS
IR LS
IEEEEE LI
IEEEEE LRI
IEEEEE LRI
IR LRI
IR LRI
IR LRI

Continued on next page...



Page 27

Full wwPDB EM Validation Report

Continued from previous page...

EMD-24821, 753D

Mol | Chain | Residues Atoms AltConf
Total C Mg N O
14 1 1 65 5, 1 4 5 0
Total C Mg N O
14 m I 50 40 1 4 5 0

e Molecule 15 is Chlorophyll F' (three-letter code: F6C) (formula: Cs5HgsMgN,Og) (labeled as
"Ligand of Interest" by depositor).

F6C

Mol | Chain | Residues Atoms AltConf
s a ] 1 [T R0
o0 | 1| YO
AN LRI
0| 1 [T emY o
w0 | 1 | YO
IR LS
oo | o | Cw o
o w | o [T WO
o w1 | WO

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

Mol | Chain | Residues Atoms AltConf
s w | 1 [T W0
IR TR
IR TR
RN LI
N LRI
o v | o WO
o v | o oo
IS LS
o v | o T WO

e Molecule 16 is PHYLLOQUINONE (three-letter code: PQN) (formula: C3;Hy605).

PQN
[k I
Mol | Chain | Residues Atoms AltConf
Total C O
16 A 1 33 3l 9 0
Total C O
16 B 1 33 3l 9 0

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

Mol | Chain | Residues Atoms AltConf
16 | G 1 ngal 301 (2) 0
16 | H 1 ngal ?i (2) 0
16 | a 1 ol L0 0
16 | b 1 ngal 301 (2) 0

e Molecule 17 is IRON/SULFUR CLUSTER (three-letter code: SF4) (formula: Fe,Sy).

SF4
S3 - FE1
e
FE4
FQ2 F e S2
S4
Fe
S1 FE3
Mol | Chain | Residues Atoms AltConf
17 A 1 Togta‘l ie i 0
17 C 1 Togal ij i 0
17 | ¢ 1 TOStal ie i 0
17 | @ 1 TOStal ie i 0
17 | N 1 Togtal ie i 0
17 N 1 Togtal ij i 0
17 a 1 Togal ie i 0

Continued on next page...
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Mol | Chain | Residues Atoms AltConf
Total Fe S
17 C 1 3 4 4 0
Total Fe S
17 C 1 3 4 4 0

EMD-24821, 753D

e Molecule 18 is BETA-CAROTENE (three-letter code: BCR) (formula: CyoHsg).

BCR
Cf-
Mol | Chain | Residues Atoms AltConf
18 A 1 nga‘l 4C0 0
18 A 1 nga‘l 400 0
18 | A | ngal 400 0
18 A 1 ngal 4% 0
18 A 1 ngal E) 0
18 A 1 ngal g) 0
18 | B 1 ngal ﬁj 0
18 | B 1 ngal E) 0
18 | B 1 ngal E) 0

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

Mol | Chain | Residues Atoms AltConf
18 | B 1 ngal g) 0
18 | B 1 ngal 4% 0
18 | B | ng‘“ E) 0
18 B 1 ngal E] 0
18 I 1 ngal ﬁ) 0
18 I 1 ngal E] 0
18 K 1 ngal E] 0
18 L 1 ngal E) 0
18 L 1 ngal Zﬁ) 0
18 M 1 ngal E) 0
18 G 1 ngal E) 0
18 G 1 ngal ﬁ) 0
18 G 1 ngal ﬁj 0
18 G 1 ngal 5) 0
18 G 1 ngal fo 0
18 G 1 ngal LE) 0
18 H 1 ngal fo 0
18 H 1 ngal ﬁ) 0
18 H 1 ngal 4C0 0
18 H 1 ngal 400 0
18 | H | ngal 400 0

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

Mol | Chain | Residues Atoms AltConf
18 | H 1 ngal g) 0
18 H 1 ngal éfé 0
18 | R | ng‘“ E) 0
18 | R | ngal E) 0
18 T 1 ng‘ﬂ ﬁ] 0
18 | U | ngal ﬁ] 0
18 | U | ngal ﬁ] 0
18 | Vv | ngal ﬁ) 0
18 a 1 ngal A% 0
18 a 1 ngal Zﬁ) 0
18 a 1 ngal E) 0
18 a 1 ngal E) 0
18 a 1 ngal j) 0
18 a 1 ngal 5) 0
18 | b | ngal fo 0
18 | b | ngal fo 0
18 | b | ngal fo 0
18 | b 1 ngal EJ 0
18 | b | ngal 4% 0
18 | b | ngal 400 0
18 | b | ngal 400 0

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

Mol | Chain | Residues Atoms AltConf
18 i 1 ngal ﬁ) 0
18 i 1 ngal éfé 0
18 | k | ng‘“ E) 0
18 1 1 ngal ﬁ] 0
18 1 1 ngal ﬁ] 0
18 m 1 ngal Afé 0

e Molecule 19 is 1,2-DIPALMITOYL-PHOSPHATIDYL-GLYCEROLE (three-letter code:
LHG) (formula: C38H75010P).

LHG
" -( 3 .f_/_;_,_,k
4% _'.7!’—/
Mol | Chain | Residues Atoms AltConf
Total C O P
19 A 1 42 31 10 1 0
Total C O P
19 A 1 44 3 8 1 0
Total C O
19 L 1 95 20 5 0
Total C O P
9 L I 9 38 10 1 0
Total C O P
19 G 1 42 31 10 1 0

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

Mol | Chain | Residues Atoms AltConf
oo | 1 | W COT
19 | U 1 ol >0 0
IR T
I
IR THIE
19 1 1 ngal 2%(; 0
o oot

e Molecule 20 is 1,2-DISTEAROYL-MONOGALACTOSYL-DIGLYCERIDE (three-letter
code: LMG) (formula: C45H86010>.

LMG

Mol | Chain | Residues Atoms AltConf
20 | A 1 ol =0 0
20 | B 1 ngal 3% 3) 0
20 I 1 Tg;al 207 3) 0
20 | G 1 thﬁal ?fé 1% 0

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

Mol | Chain | Residues Atoms AltConf
20 | H 1 ol 200 0
20 | R 1 ol 200 0
20 | a 1 ol 200 0
20 | b 1 foral 200 0
20 i 1 Tgtfl 207 1% 0

e Molecule 21 is DODECYL-BETA-D-MALTOSIDE (three-letter code: LMT) (formula:

CasHy6011).
LMT
)
J
[
T
" j\ oA
e ‘/I""\ "";\c--i
N
H \“L' oH
Mol | Chain | Residues Atoms AltConf
Total C O
21 A 1 31 20 11 0
Total C O
21 A 1 28 17 11 0
Total C O
21 A 1 32 21 11 0
Total C O
21 A 1 94 13 6 0
Total C O
21 B 1 35 24 11 0
Total C O
211 B 1 35 24 11 0

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

Mol | Chain | Residues Atoms AltConf
21 | B 1 ngal 2(:1 101 0
21 | B 1 Tgtlal 2% 101 0
2 | T | T‘;g‘“ 22 8 0
21 L 1 T‘i‘fl 103 (1) 0
21 L 1 ngal 2%1 101 0
21 L 1 ngal 2(:1 8 0
21 M 1 ngal 2(:1 8 0
21 G 1 Tgtlal 2% 101 0
21 G 1 Tgtgal 107 ?1 0
21 G 1 Tg;al 201 8 0
21 G 1 Tgffl 108 (g 0
21 H 1 ngal 2(31 8 0
21 H 1 ngal 2(31 8 0
21 H 1 ngal 2(1 8 0
21 H 1 Tgtlal 2% ?1 0
21 R 1 T‘;gal 2(1 101 0
21 U 1 T‘iff‘l 103 Cl) 0
21 U 1 ngal 2(1 101 0
21 U 1 Tgt;ﬂ 2C4 8 0
21 \% 1 ngal 204 101 0
21 a 1 Tgtla‘l 200 101 0

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

Mol | Chain | Residues Atoms AltConf
21 a 1 Tg;al 107 101 0
2 | a 1 Tg;al 2% 101 0
20 | a | T‘;'fl 1(35; (g 0
21 b 1 ngal 2(:1 8 0
21 b 1 ngal 2%1 101 0
21 b 1 ngal 2%1 8 0
21 b 1 Tgtlal 2% 8 0
21 i 1 ngal 2(31 101 0
21 1 1 T(l)flal 1% (1) 0
21 1 1 ngal 2C4 8 0
21 1 1 Tgt;‘l 2(31 S 0
21 m 1 ngal 2(31 ?1 0

e Molecule 22 is CHLORIDE ION (three-letter code: CL) (formula: CI).

Mol | Chain | Residues Atoms AltConf
99 A 1 Total Cl 0
1 1
99 G 1 Total Cl 0
1 1
Total Cl
22 a 1 1 1 0

e Molecule 23 is CALCIUM ION (three-letter code: CA) (formula: Ca).

Mol | Chain | Residues Atoms AltConf
Total Ca
23 L 1 1 1 0
23 U 1 Toltal Cla 0

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

Mol

Chain

Residues

Atoms

AltConf

23

1

1

Total
1

Ca
1

EMD-24821, 753D

e Molecule 24 is FE2/S2 (INORGANIC) CLUSTER (three-letter code: FES) (formula: FesS,).

FES
ST FE2
Fe
Fe

FE1 S2
Mol | Chain | Residues Atoms AltConf
24 | X 1 Toial 1;e 2 0
24 | W 1 Toial P;e 2 0
24 | x 1 Toial P;e 2 0
e Molecule 25 is water.
Mol | Chain | Residues Atoms AltConf
2% | A 35 fowl 0 0
2% | B 35 fowl 0 0
2% | C 9 foral O 0
2% | D 13 foral 9 0
25 I 4 Toial El) 0

Continued on next page...

WO RLDWIDE

PROTEIN DATA BANK




Page 39

Full wwPDB EM Validation Report

EMD-24821, 753D

Continued from previous page...

Mol | Chain | Residues Atoms AltConf
2% | L 15 T‘igal % 0
2% | @ 35 T‘;g"‘l ??5 0
25 | 35 ngal ??5 0
25 | N 9 Togal g 0
25 0 13 T(l)gal ?3 0
2% | R 4 Toial (i 0
25 U 15 T(l)gal 105 0
25 a 35 Tgt;‘l ?% 0
25 b 35 Tgt;‘l ?())5 0
25 c 9 Togal 8 0
25 d 13 T(l)gal 1%, 0
25 i 4 Tofl El) 0
25 1 15 T‘;gal 105 0
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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
atom inclusion in map 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 diamond above a residue indicates a poor fit to the EM map for
this residue (all-atom inclusion < 40%). 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 I P700 chlorophyll a apoprotein Al
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. I
Chain A: 93% R
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e Molecule 1: Photosystem I P700 chlorophyll a apoprotein Al

9%
. I
Chain G: 93% R
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e Molecule 1: Photosystem I P700 chlorophyll a apoprotein Al
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e 0O & & Voo o o <& L 4 L 2 4
SEmdimlmb 3 Smd &
£ 2 B & & g 93 2
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e Molecule 2: Photosystem I P700 chlorophyll a apoprotein A2
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Chain B: . 99%

 EREENE NEREEIN IRE

e Molecule 2: Photosystem I P700 chlorophyll a apoprotein A2

@ 0O o o <> @ & O o o
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Q205
E220

. =
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e Molecule 2: Photosystem I P700 chlorophyll a apoprotein A2
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. =
Chain b: 99%
> > o0 © o * & & o0 o

e Molecule 3: PsaC

Chain C: ™ — .

< <

e Molecule 3: PsaC

Chain N: & 98% .~

* &

e Molecule 3: PsaC
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< <

e Molecule 4: Photosystem I 16 kDa polypeptide
12%
Chain D: 85% 6% - 8%
000 000 © oooo

<& & 4 < & &
| 2] =} =} 2]

e Molecule 4: Photosystem I 16 kDa polypeptide
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e Molecule 4: Photosystem I 16 kDa polypeptide

V102
P104
G122
N136

12%
. [— | —
Chain d: 85% 6% - 8%

4 & 2
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COOPO 00O O G000

V102
P104
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e Molecule 5: Photosystem I reaction center subunit IV

23%
Chain E: 90% 10%

OO & GO0 & O G000

e Molecule 5: Photosystem I reaction center subunit IV
21%
Chain P: 90% 10%

OO SO0 O0O & & 900000

e Molecule 5: Photosystem I reaction center subunit IV
24%
Chain e: 90% 10%

OO & & G900 O & G000

e Molecule 6: PSI-F
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74%
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Chain F: 71% .. 26%
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e Molecule 6: PSI-F
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e Molecule 6: PSI-F
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e Molecule 7: Psal2
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e Molecule 7: Psal2
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. =
Chain R: 59% . 40%
P

e Molecule 7: Psal2

. . p=m
Chain 1: 59% . 40%

A& 4

e Molecule 8: Photosystem I reaction center subunit IX
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e Molecule 8: Photosystem I reaction center subunit IX
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e Molecule 8: Photosystem I reaction center subunit IX
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e Molecule 9: Photosystem I reaction center subunit PsaK
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e Molecule 9: Photosystem I reaction center subunit PsaK
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e Molecule 9: Photosystem I reaction center subunit PsaK
30%
Chain k: 75% 12% . 11%

@  © 0O 00O OO oo @ © 0O o o

e Molecule 10: PSI subunit V
Chain L: " = -

H‘i

e Molecule 10: PSI subunit V

N20
V21

189
R115

M
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e Molecule 10: PSI subunit V
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Chain [ 97% S
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e Molecule 11: PsaM

189
R115

Chain M: 100%
There are no outlier residues recorded for this chain.

e Molecule 11: PsaM

Chain V: 100%
There are no outlier residues recorded for this chain.

e Molecule 11: PsaM

Chain m: 100%
There are no outlier residues recorded for this chain.

e Molecule 12: 2Fe-2S ferredoxin-type domain-containing protein
98%
. e
Chain X: 83% 15% -
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e Molecule 12: 2Fe-2S ferredoxin-type domain-containing protein
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e Molecule 12: 2Fe-2S ferredoxin-type domain-containing protein
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4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 286672 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AMPLITUDE | Depositor
CORRECTION
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 40.8 Depositor
Minimum defocus (nm) Not provided
Maximum defocus (nm) Not provided
Magnification Not provided
Image detector GATAN K3 (6k x 4k) Depositor
Maximum map value 0.315 Depositor
Minimum map value -0.201 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.010 Depositor
Recommended contour level 0.0302 Depositor
Map size (A) 316.8, 316.8, 316.8 wwPDB
Map dimensions 384, 384, 384 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 0.825, 0.825, 0.825 Depositor
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5 Model quality (i)

5.1 Standard geometry (i)

Bond lengths and bond angles in the following residue types are not validated in this section: FES,

CL, CLA, CL0, CA, PQN, LHG, F6C, BCR, LMG, SF4, LMT

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z]| > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or

angles).
. Bond lengths Bond angles
Mol | Chain | prigy 41 7) =5 | RMSZ 4 Z| >5

1 A 0.48 | 0/6045 | 0.62 4/8233 (0.0%)
1 G 0.49 | 0/6045 | 0.62 5/8233 (0.1%)
1 a 0.48 | 0/6045 | 0.62 4/8233 (0.0%)
2 B 0.47 | 0/6124 | 0.59 1/8377 (0.0%)
2 H 0.47 | 0/6124 | 0.59 1/8377 (0.0%)
2 b 0.47 | 0/6124 | 0.59 1/8377 (0.0%)
3 C 0.50 0/608 0.65 1/823 (0.1%)
3 N 0.50 0/608 0.65 1/823 (0.1%)
3 c 0.50 0/608 0.65 1/823 (0.1%)
4 D 044 | 0/1125 | 0.63 | 1/1515 (0.1%)
4 0] 0.44 | 0/1125 | 0.63 1/1515 (0.1%)
4 d 0.44 | 0/1125 | 0.63 1/1515 (0.1%)
5 E 0.38 0/517 0.48 0/702
5 p 0.38 0/517 0.48 0/702
5 e 0.38 0/517 0.48 0/702
6 F 0.31 0/847 0.90 1/1168 (0.1%)
6 Q 0.31 0/847 0.90 1/1168 (0.1%)
6 f 0.31 0/847 0.90 1/1168 (0.1%)
7 I 0.52 0/357 0.83 1/491 (0.2%)
7 R 0.52 0/357 0.83 1/491 (0.2%)
7 i 0.52 0/357 0.83 1/491 (0.2%)
8 J 0.31 0/302 0.71 1/414 (0.2%)
8 S 0.31 0/302 0.72 1/414 (0.2%)
8 j 0.31 0/302 0.71 1/414 (0.2%)
9 K 0.47 0/526 1.37 3/724 (0.4%)
9 T 0.47 0/526 1.37 3/724 (0.4%)
9 k 0.47 0/526 1.37 3/724 (0.4%)
10 L 0.50 | 0/1322 | 0.59 1/1797 (0.1%)
10 U 0.50 | 0/1322 | 0.59 1/1797 (0.1%)
10 1 0.50 | 0/1322 | 0.59 1/1797 (0.1%)
11 M 0.34 0/235 0.62 0/319
11 \Y% 0.34 0/235 0.62 0/319
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. Bond lengths Bond angles
Mol | Chain | o717 <5 | RMSZ #|Z| >5
11 m 0.34 0/235 0.62 0/319
12 W 0.66 0/657 0.58 0/900
12 X 0.66 0/657 0.58 0/900
12 X 0.67 0/657 0.58 0/900
All All 0.48 | 0/55995 | 0.66 | 43/76389 (0.1%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
2 B 0 2
2 H 0 2
2 b 0 2
4 D 0 2
4 O 0 2
4 d 0 2
All All 0 12

There are no bond length outliers.

All (43) bon