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7 Appendices

7.1 Nomenclature conversion

Established nomenclature

New nomenclature from pdb

Cla 1 (Ppy) Cla 362A
Cla 2 (Ppy) Cla 354D
Cla 3 (Chlp;) Cla 363A
Cla 4 (Chlpy) Cla 364D
Pho 5 (Phep;) Pho 365A
Pho 6 (Phepy) Pho 355D
Cla 7 (Chlzp,) Cla 366A
Cla 8 (Chlzpy) Cla 356D
Cla 11 (Chl11) Cla511B
Cla 12 Cla 512B
Cla 13 Cla 513B
Cla 14 Cla 514B
Cla 15 Cla 515B
Cla 16 Cla 516B
Cla 17 Cla 517B
Cla21 Cla 518B
Cla 22 Cla 519B
Cla 23 Cla 520B
Cla24 Cla 521B
Cla 25 Cla 522B
Cla 26 Cla 523B
Cla 27 Cla 524B
Cla 28 Cla 525B
Cla 29 Cla 526B
Cla 33 Cla 474C
Cla 34 Cla 475C
Cla 35 Cla 476C
Cla 37 Cla 477C
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Cla 41 Cla 478C

Cla 42 Cla479C
Cla43 Cla 480C

Cla 44 Cla481C

Cla 45 Cla 482C

Cla 46 Cla 483C

Cla 47 Cla 484C

Cla 48 Cla 485C

Cla 49 Cla 486C

Hem 51 Hem 85E
Hem 52 Hem 164V

PQY 53 (Qa) PL9 357D
PQY 54 (Qp) PL9 367A
OEC 55 (Mn4Ca) OEC 368A

Ca 56 (Ca**-PsbK) Ca 56K

Fe 57 Fe361A
BCT 58 (bicarbonate) BCT 353D

PQ9 59 (Q0)" PL9 59]

Ca 60 (Ca**-PsbO)" Ca 2730
Ber 101 (Carp,) Ber 369A
Ber 103 Ber 527B

Ber 104 Ber 528B

Ber 105 Ber 529B

Ber 106 Ber 530B

Ber 107 Ber 107H

Ber 111 (Carpy) Ber 358D
Ber 112 Ber 112K

Ber 113 Ber 487C

Ber 115 (CarlS)# Ber 115]
Ber 116 Ber 116Z

Ber 117 Ber 488C
DGD 201 (DGDG1) DGD 370A
DGD 202 DGD 489C
LHG 203 (PG3) LHG 371A
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SQD 204 (SQDG4) SQD 372A
DGD 205 DGD 490C
DGD 206 DGD 491C

MGE 207 (MGDG?7) LMG 359D
DGD 208 DGD 208H
MGE 209 LMG 531B
MGE 210 LMG 373A
MGE 211 LMG 360D
SQD 212 SQD 532B
SQD 213 SQD 213T
MGE 214 LMG 533B
MGE 2157 LMG 534B
SQD 2167 SQD 361D
MGE 2177 LMG 217M
MGE 2187 LMG 218E
MGE 219 LMG 492C
MGE 220 LMG 2201
MGE 2217 LMG 493C
LHG 2227 LHG 374A
DGD 2237 DGD 375A
SQD 2247 SQD 224F
DGD 2257 DGD 362D

LMT 226 (B-DM26) LMT 226H
LMT 227 LMT 227T
LMT 2287 LMT 535B
LMT 2297 LMT 363D
LMT 230 LMT 2301
LMT 2317 LMT 536B
LMT 2327 LMT 2740

Nomenclature of cofactors as used in previous atom coordinate files (pdb code: 2AXT) in
comparison with the numbering of cofactors used in the present coordinate file (pdb code:
3BZ1 and 3BZ2). The common names/abbreviations used in the text are given in parentheses,
newly identified cofactors in the 2.9 A resolution structure (in comparison with 3.0 A

structure) are indicated by ”.
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7.2 Ramachandran plots data

Comparison of the quality of refinements at 2.9 A and 3.0 A resolution. Data

derived with Rampage [293].

Ramachandran plot data

2.9 A resolution

3.0 A resolution

Reaction Centre

Number of residues in favored region for D1,

300 (90.1%)

286 (85.9%)

for D2 297 (87.9%) 282 (83.4%)
Number of residues in allowed region for D1, 30 (9.0%) 34 (10.2%)
for D2 36 (10.7%) 45 (13.3%)
Number of residues in outlier region for D1, 3 (0.9%) 13 (3.9%)
for D2 5 (1.5%) 11 (3.3%)
Antenna subinits
Number of residues in favored region for CP47, 436 (89.3%) 424 (87.2%)
for CP43 384 (86.3%) 358 (80.4%)
Number of residues in allowed region for CP47, 42 (8.6%) 50 (10.3%)
for CP43 51 (11.5%) 70 (15.7%)
Number of residues in outlier region for CP47, 10 (2.0%) 12 (2.5%)
for CP43 10 (2.2%) 17 (3.8%)

Cyt b-559

Number of residues in favored region for PsbE,
for PsbF

73 (91.2%)
25 (75.8%)

61 (76.2%)
28 (84.8%)

Number of residues in allowed region for PsbE, 4 (5.0%) 15 (18.8%)
for PsbF 8 (24.2%) 4 (12.2%)
Number of residues in outlier region for PsbE, 3 (3.8%) 4 (5.0%)
for PsbF 0 (0.0%) 1 (3.0%)
Low molecular weight subunits
Number of residues in favored region for PsbH, 51 (81%) 24 24 49 (79%)
for Psbl (72.7%) 24 (72.7%)
for PsbJ 26 (81.2%) 27 (84.4%)
for PsbK 30 (85.7%) 31 (88.6%)
for PsbL 34 (97.1%) 30 (85.7%)
for PsbM 26 (81.2%) 28 (82.4%)
for PsbT 25 (83.3%) 26 (92.9%)
for PsbX 29 (82.9%) not assigned
for PsbY n.a. (poly-Ala) not assigned
for ycf12 16 (61.5%) not assigned
for PsbZ 50 (83.3%) 49 (81.7%)

Number of residues in allowed region for PsbH, 9 (14.3%) 9 (14.5%)
for Psbl 7 (21.2%) 8 (24.2%)
for PsbJ 4 (12.5%) 4 (12.5%)
for PsbK 3 (8.6%) 2 (5.7%)
for PsbLL 1 (2.9%) 3 (8.6%)
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for PsbM 6 (18.8%) 4 (11.8%)
for PsbT 4 (13.4%) 2 (7.1%)
for PsbX 5 (14.2%) not assigned
for PsbY n.a. (poly-Ala) not assigned
for ycf12 9 (34.6%) not assigned
for PsbZ 7 (11.7%) 9 (15.0%)
Number of residues in outlier region for PsbH, 3 (4.8 %) 4 (6.5%)
for Psbl 2 (6.1%) 1 (3.0%)
for PsbJ 2 (6.2 %) 1 (3.1%)
for PsbK 2 (5.7%) 2 (5.7%)
for PsbL 0 (0.0%) 2 (5.7%)
for PsbM 0 (0.0%) 2 (5.9%)
for PsbT 1 (3.3%) 0 (0.0%)
for PsbX 1 (2.9%) not assigned
for PsbY n.a. (poly-Ala) not assigned
for ycf12 1 (3.8%) not assigned
for PsbZ 3 (5.0%) 2 (3.3%)

Membrane extrinsic subunits

Number of residues in favored region for PsbO,
for PsbU
for PsbV

205 (85.1%)
81 (85.3%)
115 (85.2%)

191 (79.6%)
71 (74%)
113 (81.7%)

Number of residues in allowed region for PsbO,
for PsbU
for PsbV

30 (12.4%)
11 (11.6%)
19 (14.1%)

35 (14.6%)
20 (20.8%)
19 (14.1%)

Number of residues in outlier region for PsbO, 6 (2.5%) 14 (5.8%)

for PsbU 3 (3.1%) 5(5.2%)

for PsbV 1 (0.7%) 3(2.2%)
Overall

Number of residues in favored region 4454 (86.7%) 4145 (82.7%)

Number of residues in allowed region 572 (11.1%) 682 (13.6%)

Number of residues in outlier region 112 (2.2%) 183 (3.7%)
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7.3 Chlorophyll-protein contacts

Chl a Axial ligand Distance, A Neighbouring
molecule carotenoid (edge to
edge distance, A)
CP47
Chll11 B-Trp185 (main chain carbonyl) 4.19 Ber107 (4.15)
or bridged with putative water *

Chl12 B-His201 2.36 Ber107 (4.26)
Chl13 B-His202 2.36 Ber107 (8.26)
Chl14 B-His455 2.40 Ber105 (4.91)
Chl15 B-His100 2.51 Bcer106 (4.55)
Chl16 B-His157 2.35 Ber106 (7.22)
Chl17 MGDG14 (ester carbonyl) 3.92 Ber103 (4.43)

Ber104 (4.33)

Berl05 (4.57)
Chl21 B-His466 2.37 Ber107 (6.15)
Chl22 B-His216 2.36 Ber107 (3.06)
ChI23 Putative water * Ber107 (4.30)
Chl24 B-His469 2.37 Berl105 (14.76)
Chl25 B-His23 2.75 Ber103 (7.84)
Chl26 B-His26 3.06 Ber 103 (3.99)

Bcerl105 (4.02)
Chl27 B-His9 2.28 Bcer103 (3.66)
Chl28 B-His142 3.05 Ber106 (8.43)
Chl29 B-His114 2.88 Bcer106 (3.99)

CP43

Chl33 C-His237 2.23 Berl17 (3.35)
Chl34 C-His430 241 Berl17 (11.56)
Chl35 C-His118 2.29 Berl16 (8.02)
Chl37 DGDGS5 (ester carbonyl) 3.47 Berl15 (8.78)
Chl41 C-His441 222 Berl17 (4.04)
Chl42 C-His251 2.34 Berl17 (7.19)
Chl43 Putative water * Berl17 (4.69)
Chl44 C-His444 2.34 Berl13 (14.11)
Chl45 C-His53 2.84 Berl13 (7.07)
Chl46 C-His56 2.88 Berl13 (6.67)
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Chl47 C-Asn39 (side chain carboxyl) 2.24 Berl13 (3.73)
Chl48 C-Hisl64 2.95 Berl16 (3.38)
Chl49 C-His132 2.23 Berl16 (3.35)

* Putative waters were not placed into the final model due to the limited resolution
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7.4 Intersubunit H-bonds for low molecular weight subunits

Interacting residues (residue-atom -+ atom-residue-subunit) Distance, A
PsbH
Ala2-N --- OD2-Asp119-B 3.36
Arg3-N -+ O-Asp119-B 3.25
Arg3-0 -+ N-Glul21-B 3.16
Thr5-OG1 ---OBD-ChI29 3.02
Argl2-NH2 --- O-Argl124-B 2.82
Leul4-O -~ NZ-Lys137-B 2.54
ASN15-ODI1 - N-Asp134-B 2.81
ASNI5-ND2 --- O-Alal32-B 3.36
Tyr18-OH -+ O-Gly232-B 3.54
Lys20-O --- Arg220-NH1-B 2.59
Ala22-0O -- N-GIn223-B 2.71
Gly24-0O - N-GIn223-B 3.50
Tyr49-OH -+ O-Gly259-B 2.85
Asn50-ND2 -+ O-His87-D 3.50
Asn50-OD1 -+ N-Leu89-D 3.08
Asn50-0O -+ NH1-Arg69-E 3.54
Ser51-O --- NH2-Arg69-E 3.60
Ile54-N -+ OG-Ser15-X 2.99
[1e54-0O - OG1-Thr13-X 2.97
Asp56-ODI1 - N-Thr11-X 3.35
Asn59-N - OD1-Asp188-B 3.41
Lys63-NZ --- OH-Tyr172-B 3.13
Psbl
Gly22-O - NE1-Trp32-A 3.30
Ser25-OG - NE-Trp32-A 3.15
Asp27-ODI1 -~ NH2-Argl36-A 2.47
Asp27-OD2 --- NH1-Argl36-A 2.99
Asp27-OD2 --- NH2-Arg449-C 3.39
Pro28-O --- OH-Tyr135-A 2.89
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Arg34-N --0O-Ala453-C 3.36
PsbJ
Arg7-NH1 --- OD1-Aspl12-E 3.38
Arg7-NH2 -+ O-Aspl12-E 3.67
[1e8-0O - OG1-Thrl5-E 3.66
Leu40-O - NH2-Arg45-F 2.66
Leu40-OXT -+ NZ-Lys56-V 342
PsbK
Lys10-N - O-Phe75-C 3.44
Tyr15-OH -+ ND2-Asn58-Z 242
Asp23-0OD2 --- NE2-Gly21-y 286
Arg46-0 --- NH2-Arg41-C 3.24
Arg46-OXT -+ NHI1-Arg41-C 3.36
PsbLL
Asn4-ND2 --- OD2-Asp15-B 2.99
Asn6-ND2 -+ O-Asnl4-B 3.37
Pro9-0O - N-Leu3-B 291
Glul1-OE1 -+ N-Gly2-B 2.77
Glul1-OE2 -+ OH-Tyr235-A 2.52
Glull-N --- O-Leu3-B 3.02
Leul2-N --- OG1-Thr29-M 2.84
Argl4-N --- OE2-Glu25-T 3.48
Argl4-NH1 -+ O-Phe23-T 2.92
Argl4-NE -+ OH-Tyr26-M 3.22
Thr15-N -+ OE2-Glu25-T 3.54
Tyr18-OH -+ O-Phe23-T 3.24
Tyr18-OH -+ O-Phel9-T 3.39
Ser33-OG - N-I1e78-A 3.67
Tyr34-OH -+ O-Leul93-D 2.50
Phe35-0O - ND2-Asn4-M 3.23
Phe36-0O - N-Asn4-M 2.87
Asn37-ODI - N-11e229-D 2.95
Asn37-ND2 --- O-Phe325-B 3.10
Asn37-0 -+ N-Ser300-D 3.33
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Asn37-OXT --- OG-Ser300-D 2.85
PsbM
Asn4-N --- O-Phe36-L 2.87
Asn4-ND2 -+ O-Phe35-L 3.23
Tyr26-OH - NE-Argl4-L 3.22
GIn28-OEl - OG-Ser31-M* 3.47
GIn32-NE2 --- O-Val10-L 3.63
GIn33-NE2 ‘- O-GIn33-M* 3.64
PsbT
Glu2-OEl -- N-Met1-M 3.82
[1e21-0O - NH2-Arg27-A 2.87
Phe23-O - NH1-Argl4-C 2.92
Arg24-NHI1 --- OG-Ser254-D 3.00
Arg24-NH2 - OXT-Asp473-C 3.04
Arg24-NE -+ OXT-Asp473-C 2.86
Arg28-NH1 -+ OG-Ser471-C 3.07
Arg28-NH2 - OD2-Asp-C 3.35
Thr30-N -+ O-Phe239-A 2.76
Lys32-OXT -+ NZ-Lys238-A 3.08
ycfl2
GIn21-NE2 - OD2-Asp23-K 2.80
Asn45-ND2 --- O-Ala28-Z 3.23
Leu46-0O -- NH2-Arg46-K 3.08
PsbX
Thr11-N - OD1-Asp56-H 3.35
Thr13-0G1 - O-lle54-H 2.90
Ser15-OG -+ N-Ile54-H 2.99
Gly18-O - NE1-Trp93-D 3.69
Asp44-OD2 --- NH2-Arg-D 3.40
PsbZ
Ala28-0O -- ND2-Asp45y 3.23
Asn58-ND2 - Oh-Tyr15-K 242

* from the other monomer
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7.5 Intersubunit H-bonds for extrinsic subunits
Interacting residues (residue-atom -+ atom-residue-subunit) Distance, A

PsbO

Asp34-OD1 -+ NH2-Arg362-C 3.44
Asp34-OD2 -- NH1-Arg362-C 3.52
Gly38-0 -+ OE2-Glu348-C 2.94
Ala42-0O - ND2-Asn373-C 3.20
Asn43-OD1 -+ NH1-Arg343-C 3.27
Lys83-NZ --- OD2-Asp49-B* 3.08
Lys83-NZ --- O-Ala337-B* 2.63
Asn84-ND2 --- OE1-Glu431-B* 3.51
Val97-0 - ND2-Asn108-A 3.45
Glul00-N -+ O-Pro345-C 3.36
Glul00-0 -+ N-Gly347-C 3.06
Ser103-O --- NH2-Arg343-C 3.00
GIn106-OE1 - N-Leu377-C 3.64
Aspl125-OD2 -+ NZ-Lys381-C 2.64
Aspl125-OD1 - OG-Ser330-C 2.65
Prol131-O -- NH1-Arg64-A 2.90
GIn135-NE2 - OD2-Asp103-A 2.93
Argl41-NH2 --- O-Pro57-A 3.35
Ser176-0O -+ NE2-GIn332-C 2.97
Tyr177-0 -+ NE2-GIn332-C 2.79
Argl78-NH2 -+ O-Arg64-A 2.51
Asnl81-ND2 -+ O-Asnl130-U 3.07
Asnl81-ND2 - ODI1-Asn350-D 3.00
Leul83-N - OD1-Asn335-A 2.75
Leul83-0O - ND2-Asn335-A 3.14
Pro184-O --- NHI-Arg334-A 2.67
Lys186-NZ -+ OE1-Glu302-D 2.49
Argl88-NH1 - O-Ala306-D 3.17
Argl88-NH2 -+ O-Ala305-D 3.10
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Leul90-O -+ ND2-Asn41-U 2.79
Ser192-0OG - O-Phe383-B 3.56
Gly193-0O --*NH1-Arg385-B 2.93
Tyr194-OH ---OE1-Glu323-D 3.66
Asp195-OD2 - NH2-Arg422-B 2.83
Ser196-0OG - NH1-Arg422-B 3.59
Pro201-0O -+ NZ-Lys423-B 3.18
GIn202-OE1 -+ OH-Tyr314-B 3.21
Lys204-NZ - OG1-Thr34-B 3.42
Glu205-OE2 -- NH1-Arg422-B 3.05
His254NE2 --- OE2-Glu310D 3.04
PsbU
Asn41-ND2 --- O-Leul90-O 2.79
Gly52-0 --NE2-GIn394-B 2.96
Arg69-NHI1 --- O-Ala86-V 2.86
Gly70-N - OG1-Thr89-V 3.21
Thr74-0OG1 --- OD2-Asp109-V 3.07
Thr74-N - OD2-Asp109-V 2.92
Lys77-NZ --- O-Lys323-C 2.94
Glu124-0 -+ NZ-Lys339-C 3.54
Asp126-OD1 -+ NZ-Lys339-C 3.24
Tyr128-OH -+ O-Gly325-C 3.30
Asnl129-ND2 - OD2-Asp321-C 2.73
Asn130-O - ND2-Asn181-O 3.07
Gly131-0O -+ N-Ala351-D 2.99
Tyr133-OH -+ O-Asn338-A 2.97
Lys134-O --- NH1-Arg348-D 3.57
Lys134-NZ --- OD2-Asp79-V 3.26
PsbV
Ala27-0 -+ N-Lys310-A 3.55
Ala-27-N -+ O-Asp5S3E 3.45
Glu28-N - OE1-GIn58-E 3.14
Glu28-0 - NE2-GIn58-E 3.01
Lys56-NZ --- OXT-Leu40-J 3.42
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Ser65-0G - OG1-Thr397-C 3.49
Lys73-NZ --- OE2-Glu413-C 2.78
Asn75-OD1 -~ NH1-Arg320-C 3.05
Asp79-OD2 - Lys134-U 3.26
Ala86-0 - NH1-Arg69-U 2.86
Thr89-0OG1 - N-Gly70-U 3.21
Aspl109-OD2 -+ N-Thr74-U 2.92
Aspl109-OD2 -+ OG1-Thr74-U 3.07
Glul16-OE2 -- NH1-Arg390-C 3.04
Lys129-NZ --- OE1-Glu83-C 2.67
Argl31-NH1 - OE1-Glu104-C 3.08
Leul52-O - NH2-Arg61-E 3.40
Lys160-NZ --- OE2-Glu329-A 3.05
Lys160-NZ -+ O-Leu352-D 3.12
Lys160-O -- NH1-Arg323-A 3.44
Vall61-O - NH1-Arg323-A 2.90
Tyr162-OH --- OE2-Glu343-D 3.12
Tyr163-0 --- NE2-His304-A 2.62
Tyr163-OXT -+ NH1-Arg323-A 3.07
Tyr163-OH --- OE1-Glu413-C 2.58

* from the other monomer
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7.6 Lipid and detergent positions

Nr | lipid type | orientation of | neighbouring | polar interactions (<3.5 A) hydrophobic
ot in, | SO | withproten  with cofactors | PRS2 E R
complex Interacting atom of cofactor—protein

chain-residue -interacting atom
(distance in A)

1 DGDG lumenal / D1, CP43, 02E—A-GIlu980E2 (2.49)* A-Phe93, A-Phel 17, A-

intrinsic Psbl, PsbO O3E— A-G/u980E1 (2.84)* Leul2l1, A-Phel55, C-
04E—O-Gly380 (2.87)* Pro217, C-Phe218, C-
02D—I-Tyr90H (2.61)* Trp223, C-Met281, C-
03D—A-Trp97NE1 (2.53)* Phe284, C-11e285 /
04D—I-Lys5NZ(2.75)* Chlgzpy, Chl41, Chl42,
O1A—C-Ser216N (3.27)* DGDG2
03G—C-Ser2160G (3.40)*

2 DGDG lumenal / D1, CP43 O2E—C-Ser2260 (3.68)** A-Alal52, A-Phel55, A-

intrinsic O3E—C-Arg3620 (3.76)** Ile160, A-Ile163, C-
O4E—C-Arg3620 (2.13)* Pro217, C-Phe218, C-
O4E—C-Arg362N (3.15)* Phe284, C-11e285, C-
O4E—C-A4sn294ND2 (3.15)* | Cys288, C-Phe431, C-
O5E—C-Phe2920 (3.90)** Phe435, C-Leu438 /
02D—C-Phe2180 (3.17)* DGDG1, Chl41
02D—C-Gly219N (3.60)**
04D—C-Gly220N (2.73)*
04D—C-Gly2200 (3.18)*

3 PG cytoplasmic / D1, D2, CP43 | O1—C-4rg447NE (2.99)* A- Phe273, A-Phe285,
intrinsic, Qg O1—C-A4rg447NH1 (3.25)* A-Val281, C-Trp36, C-

’ O1—C-A4rg447NH2 (3.70)** | Phe436, C-Trp443 /
cavity 0O3—A-Argl40NH2 (2.78) Chl37, Chl44, Chl46,
05—A-Argl40NHI1 (2.65)" | SQDG4
05—A-Argl40NH2 (3.17)*
05—D-Thr2310G1 (2.55)*
O5—D-Thr231N (3.26)*
010—D-4sn220ND2 (3.32)*
/
0O1—Chl4401D (3.23)*
0O1—Chl4402D (3.05)*
02—Chl4401D (3.58)**
02—Chl440BD (3.81)**

4 SQDG cytoplasmic / D1, D2, CP43 | O2—A-Ser2700G (3.17)* A-Phe265, A-Phe274, A-

intrinsic, Q| PSPK 03—A-Asn267ND2 (3.42)* | Trp278, C-Trp35, C-
’ 03—A-Ser2700G (3.74)** Trp36, D-Phe232, K-
cavity 04—A-4sn267ND2 (3.41)* Leu33, K-Phe37 / LHG3,
08—D-Arg223NE (3.39) # LHG22, Qc, Carp,,
08—D-Arg223NH1 (3.50) # Carl5, Chl44, DGDGS,
0O8—D-Arg223NH2 (3.48)# DGDG6, MGDGY7,
09—C-Trp36NE1 (2.93)* MGDGI8,
5 DGDG lumenal / D1, CP43, O2E—C-A4sn418ND2 (2.98)* | A-Phel97, A-Leu297, C-
PsbJ O3E—C-Glu830 (3.07)* Leu404, C-Val432, J-

intrinsic, PQ

cavity

O4E—C-Glu830 (2.88)*
O3E—C-GIn840 (3.68)**
O4E—C-GIn84N (3.16)*
O4E—C-Tyr820 (3.66)**
O5E—C-Val4200 (2.58)*
O5E—C-Gly85N (3.61)**
04D—C-Asn418ND2 (3.16)*

Phe29 / SQDG4,
DGDG6, MGDG19,
LHG22, Carl5, Chl37,
Chl44
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04D—C-Asn4180D1 (3.48)*
O1B—IJ-Tyr330H (3.36)* /
02E—MGDG1903 (2.94)*
O3E—MGDG1903 (3.50)*
04D—DGDGG60SE (3.03)*
01A—ChI37Mg (3.47)°

6 DGDG lumenal / D1, CP43, O2E—C-A4sn4150D1 (2.89)* | A-Prol196, A-Leu200, A-
intrinsic, PQ PsbJ, cyt-¢550 | O3E—C-Ser416N (3.00)* Ala203, A-Trp278, A-
’ O3E—C-Ser4160 (3.26)* Val281, A-Phe300, A-
cavity 04E—V-GIn600EI (3.12)* Phe302, C-Leud04, J-
O4E—C-Serd4160 (3.76)** Phe29 / SQDG4,
02D—1J-Gly370 (3.39)* DGDGS5, MGDGT7,
02D—1J-Ala320 (3.80)** Chlp,, Chl37, Q¢
03D—J-Gly370 (2.73)*
03D—1J-Ser380 (2.76)*
03D—1J-Ser39N (3.31)*
04D—A-Ser3050G (3.13)*
04D—A-Asn3010 (3.77)**
04D—C-Asn405ND2
(3.84)**
04D—C-4sn4150D1 (3.32)*
04D—C-Asn415ND2
(3.76)**
06D—C-4sn405ND2 (3.06)*
/
O5E—DGDG504D (3.03)*
7 MGDG lumenal / D2, PsbF, 03—D-Gly700 (2.98)* D-Leu45, D-Trp48, D-
intrinsic, PQ PsbJ 04—J-Gly310 (2.39)* Leu49, D-Phe73, J-
’ 04—F-GIin410E1 (3.24)* Phe28, J-Phe29, F-Leu26
cavity 05—D-Tyr670 (2.80)* / SQDG4, DGDG6,
06—F-GIn4INE2 (2.72)* Carps, Qc, Pps, Chlp,
8 DGDG lumenal / D2, CP47, 02E—B193TyrOH (2.90)* B-Phe246, B-Phe250, B-
intrinsic PsbH O3E—H-Ser610G (2.84)* Val251, B-Trp257, B-
0O3E—H-Val600 (2.86)* Tyr258, B-Ala456, B-
O4E—H-Ser610G (3.09)* Phe463, D-Leu89, D-
O4E—H-Trp62N (3.71)** Leull6, D-Phel20, D-
O5E—B-Ser2770G (3.05)* Ile123, D-Leul 58, D-
O5E—B-Tyr2730 (3.34)* Leul62, D-Leu291, D-
O6E—H-Trp62NE1 (3.43)* Trpl167, H-Tyrd9 /
02D—D-His87N (3.47)* Chl12, Chi21, Chl22
02D—D-His87NDI1 (3.77)**
03D—D-Ser1650 (3.21)*
03D—D-His87NDI1 (3.58)**
9 MGDG cytoplasmic / D1, D2, CP47, | O2—D-Tyr1410H (2.53)* B-Trp5, B-Tyr6, B-
intrinsic PsbL, PsbM 03—B-A4rg7NH2 (2.46)* Leud61, B-Phed64, D-
04—D-Tyri410H (2.61)* Ile144, D-Phe269, D-
05—A-4sn2340D1(3.85)**/ | Leu272, D-Phe273, D-
05—MGDG1002 (3.21)* Val276, D-Trp280, D-
05—MGDG1003 (3.69)** Met281, L-Leu23, L-
Leu27, M-Phel4, M-
Vall7, M-Prol8/
MGDG10, MGDG14,
Chl17, Chl124, Chl26
10 | MGDG cytoplasmic / D1, D2, CP47, | O2—A-A4sn2340D1 (2.64)* D-Ala202, D-Trp266, D-
PsbL, PsbM 03—B-Tyr60H (2.56)* Phe269, D-Phe273, L-

intrinsic

04—A-Ser2320G (2.73)*
04—A-Asn2340D1 (3.75)**
05—L-Glul IOE2 (3.34)*
05—L-Glul10 (3.26)*
05—L-Asn13ND2 (3.90)**

Leul9, L-Leu22, L-
Leu23, L-I1e24, L-Val26,
M-Vall7, M-Prol18, M-
Phe21, M-Leu22 / Chlp,,
Chl24, Chl27, Car3,
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06—L-Ser160G (3.01) Car5, MGDG?9,
06—L-Asni13ND2 (3.68)** MGDGI11, MGDG14,
09— B-TrpSNE1 (3.12)* Qa

010—B-Trp3NEI (3.10)* /
02—MGDG905 (3.21)*
03—MGDG905 (3.69)*

11 | MGDG cytoplasmic/ | D1, D2, PsbL, | O1—L-Thr150Gl1 (3.04)* A-Tyr126, D-Phe257, D-
intrinsic PsbT 02—D-Ser2620G (2.66)* Phe261, D-Phe270, L-
02—D-Ser262N (3.22)* Leul9, L-Leu22, L-
02—D-Ala2600 (3.34)* Val26, L-Leu29, T-
03—D-Ser262N (2.67)* Phel0, T-Ile13, T-Phel7,
03—D-Asn263N (3.12)* T-1le21 / Qa, Phepy,
04—D-Ser2620G (2.80)* Car4, SQDG12, Pp,
04—D-Ser2620 (3.02)* MGDG10, Chlp,
04—D-Asn263N (3.73)**
06—L-Thr150G1 (3.06)*
09—D-Trp266NE1 (2.88)*
O10—L-Leul9N (3.35)*
12 | SQDG cytoplasmic/ | D1, CP47, 02—A-4sn260D1 (3.34)* A-Leu28, A-Val30, A-
monomer Psbl, PsbT 02—A-Trp20NE1 (2.75)* [1e38, A-Leu4l, A-
O3—A-Trp20NE1 (3.19)* Leu42, B-Leul09, I-
interface O8—B-Trpl13NE1 (2.70)* Valll, I-Phel5, T-Phe22
09—B-Tyr1170H (2.79)* / Car4, Car6, Chll16,
049—A-Arg27N (3.08)* Chl29, Phep;, Chlp,,
049—A-Leu28N (3.25)* MGDG11, Carp,,
MGDG20, Chlyp,
13 | SQDG cytoplasmic/ | CP47, PsbL, 02—L-Argi4NH1 (3.52)* B-Ala28, B-Leu29, B-
monomer PsbL, PsbM, 03—L-Argi4NH2 (3.20)* Phel08, L-Leul?7, L-
PsbT, PsbT O3—L-Argi4NH1 (3.65)** Tyrl8, L-Leu21, T-
interface O7—B-A4rgI8NHI1 (3.67) # Leul6, T-Phel9, T-
O8—L-Asn4N (3.59)** Phe23 / MGDG17,
09—B-ArgI8NH2 (2.65)" Chl27, Car3, Car4,
010—M-Tyr260H (3.36)* Car5
14 | MGDG lumenal / D2, CP47, 02—B-Thr3270G1 (2.75)* B-Phe196, B-Trp450, B-
monomer PsbL, PsbM, 02—B-Gly328N (3.26)* Phe453, B-Ala454, B-
O5—B-Tyr400H (3.76) ** Val457, B-Phe458, B-
interface 09—M-Asn4ND2 (3.78)** / Leud61, D-Met281, D-
03—LMT2602’ (3.17)* [1e284, L-Phe35, M-
0O5—Chl170BD (3.16)* Alal0, M-Leul3, M-
010—Chl17Mg (3.92)° Phel4, M-Vall7/
Chl17, Chl24, Chl26,
Car3, Car5, MGDG9,
MGDGI10
15 | MGDG lumenal / D1, D2, 03—D-A4rg304NHI1 (3.19)* B-Leu39, B-Leu42, B-
monomer CP47, PsbO 03—D-A4rg304NH2 (3.23)* Ala43, B-Trp75, B-
04—D-Arg304NH2 (3.45)* Leu98, B-Ile101, A-
interface O10—B-Trp78NE1 (3.55)** [le50, A-Ala54, A-
010—B-Ser760G (3.27)* / Leu72, A-Leul02, A-
02—LMT2703 (3.84)** Leul06 / Carpy,
09—LMT2702°(3.69)** DGDG23
16 | SQDG cytoplasmic/ | D2, CP47, 03—D-Lys23NZ (3.22)* B-Leu229, B-Leu474, D-
PsbH, PsbX O7—B-Lys227NZ (4.17)* Phel5, D-Trp32, H-

intrinsic

08—B-Ala228N (3.41)*
09—B-4rg230NH1 (3.39) "
09—B-Arg230NH2 (3.84)*
010—D-Trp32NE1 (2.97)*
049—B-Arg230NH]1 (3.46)*/
07—LMT3102’ (3.49)*
08—LMT3102’ (3.36)*

Leu39, X-Leu30, X-
Phe34 / Chl21, Chl22,
LMT31
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17 | MGDG cytoplasmic/ | PsbM, PsbM 03—M-Glu300 (2.99)* M-Leul 6, M-Ile23, M-
monomer PsbL. 05—M-Ser310 (3.02)* Tyr26, M-Val27, L-
05—M-GIn33N (3.55)** Vall0, M-Val20, M-
interface Phe21, M-Ile24, M-
Leu25/SQDG13, Chl27
18 | MGDG cytoplasmic / D1, D2, 02—E-Serl110G (3.55)** A-Tle259, A-Phe260, A-
intrinsic, PQ PsbE, PsbF O3—E-PhelON (2.95)* Tyr262, A-Ala263, D-
’ 0O4—E-PhelON (3.00)* Phe27, D-Val28, D-
cavity O4—E-Serl IN (2.84)* Phe38, E-Phel0, F-
04—E-Serl110G (2.84)* Ala22, F-Val23, F-Leu26
O5—A-Tyr2620H (3.71)** / Qg, Qc, SQDG4,
06—E-Serl110G (3.43)* LHG22, Carp,, Carl5,
Chlp,
19 | MGDG lumenal / CP43, PsbJ, / O2—Chl3702D (2.94)* C-Leu433, J-Ile22, K-
intrinsic PsbK, ycf12 03—DGDG502E (3.00)* Val24, K-Val27, K-
PQ cavity 03—DGDGS503E (3.50)* Val30, K-Leu31, y-Ile25
/DGDGS5, Carl5, Chl37,
Chl44, Chl46
20 | MGDG lumenal / Psbl, CP47 O5—I1-Thr30G1 (2.67)* I-Thr3, I-Leu4, I-Thr7 /
monomer O5—I-Thr3N (3.78)**/ LMT30, LMT32,
02—DGDG2305D (3.17)* SQDG12, DGDG23,
interface 02—DGDG2302E (3.30)* Carp,;, Chlyp;
03—LMT3202° (2.83)*
O5—LMT3006B (3.83)**
09—DGDG2303E (3.84)**
21 | MGDG lumenal / CP43, PsbZ 05—C-4sp1070D1 (3.19)* C-Valél, C-Trp97, C-
membrane 05—C-4sp1070D2 (3.88)** | Phel09, C-Valll3, C-
09—C-Trp97NEI1 (3.66)** Valll4, C-Valll7, Z-
exposed Phe59 /Carl6, Chl34,
Chl35, Chl48
22 | PG cytoplasmic / D1, CP43, O1—A-4sn266ND2 (3.53)** | C-Trp35,K-Phe37, K-
intrinsic, PQ PsbK 02—A-Tyr2620 (3.68)** Phe45 /SQDG4,
’ 010—C-Trp35NE1 (3.21)* DGDGS5, MGDG18,
cavity Carp,, Carl2, Carl5
23 | DGDG lumenal / D1, CP47 02D—B-Trp75NEI1 (3.31)* A-Iled6, A-Ile50, A-
monomer 04D—B-Asp870D1 (3.21)* Leul02, B-Trp75, B-
04D—B-Asp870D2 (3.51)** | Phe90, B-Trp91, B-
interface / Leu98, B-Vall102 /
O3E—MGDG2009 (3.84)** LMT32, MGDG20,
O4E—LMT2805B (3.02)* Carp,;,Car5, Car6,
03D—LMT3206° (3.20)* Chl16
05D—MGDG2002 (3.17)*
24 | SQDG cytoplasmic / D2, PsbE, 04—D-Arg24NHI1 (3.68)** D-Trp21, F-Phel6, F-
PsbF, PsbX, O7—D-Arg26NH2 (3.57) # Trp20, F-Val2l, X-
membrane 4
PsbY O7—D-Arg26NE (2.62) Leu32, X-Val36, X-
exposed O8—F-Vall8N (2.89)* Leu37, X-11e40 / Qg,
DGDG25
25 | DGDG lumenal / D2, PsbE, O2E—D-Asp1000D2 (2.54)* | D-Tyr42, D-Phel01, E-
membrane PsbY 02E—D-Asp1000D1 (3.44)* | Val46, E-Phe47, F-
O5D—D-Thr1020G1 Pro29, F-Phe33 / Carp,,
exposed (3.78)** / LMT29, Chlyp,,
O1A—LMT2906’ (3.00)* SQDG24
26 | B-DM lumenal / CP47,PsbM, | O1B—M-GIn5NE2 (3.24)* B-Tyr40, M-Leu8, M-
monomer PsbM, PsbT 02B—M-GIn5NE2 (2.55)* Alal2, M-Leu6, M-Ile9,
03B—M-GIn5NE2 (3.86)** T-Metl, T-Ile4, T-Phe8
interface 0O6B—M-MetIN (3.76)** /, MGDG14, Car3,

03’—M-GIn5NE2 (3.37)*
04’—M-Met10 (3.40)* /
02°—~MGDG1403 (3.08)*

Car4, Chl17, Chl27
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27 | B-DM lumenal / D1, CP47, 02B—B-Thr440 (3.87)**/ A-Leu72, B-Leu39, B-
monomer PsbT 02’—MGDG1509 (3.64)** Tyr40, T-Thr3, T-Ile4,
03’—MGDG1502 (3.90)** T-Val7, T-Alall / Car4,
interface Car5
28 | p-DM lumenal / CP47 / O5B—DGDG2304E B-Trp91, B-Leul49, B-
monomer (3.47)* Phel62 / Chll4, Chll5,
06°‘—Chl160BD (2.55)* Chl16, Chl28, Car6
interface
29 | p-DM lumenal / D2, PsbX 02°—X-Ser250G (3.42)* D-Leu92, D-Trp93, X-
membrane 02°—X-11e210 (3.61) **/ Val29, X-Leu30 /
06’—DGDG2501A (3.00)* DGDG25, Chlyp,, Chi21
exposed
30 | p-DM lumenal / Psbl 02°—I-Thr30G1 (3.64)** / I-Thr3, I-Thr7, 1-11e10, I-
membrane 06B—MGDG2005 (3.83)** Valll, I-Phel4, I-Phel5
/ MGDG20
exposed (close
to monomer
interface)
31 | p-DM cytoplasmic / D2, CP47, O1’—B-A4rg224NE (3.74)** B-Leu225, D-Phel 5, H-
intrinsic PsbH 02’—B-Arg2240 (3.42)* Trp15, H-Met31, H-
03’—B-Lys227NZ (2.66)* Ala32, H-Met35/
05 —B-A4rg224NH2 (3.16) SQDGI16, Chl22
06’—D-Asp190D2 (3.01)* /
02°’—SQDG1608 (3.36)*
32 | p-DM lumenal / D1, CP47, O1B—O0-Lys95NZ (3.32)* A-I1e96, A-Leul02, I-
monomer Psbl, PsbO 02B—B-Asp870D2 (3.08)* Metl, I-Leud /
03B—B-Gly850 (3.15)* MGDG20, DGDG23,
interface 03°—A-Alal000 (3.81)** Carp,;, Chlyp;

06°—B-Asp870D2 (3.08)* /
02°—~MGDG2003 (2.83)*
06°—DGDG2303D (3.20)*

Subunit or cofactor of the other monomer is in bold; * potential hydrogen bond; ** potential

hydrogen bond if a distance longer than 3.5 A is accepted; " potential salt bridge; ® axial

coordination of Chl Mg”". Conserved amino acids in italic. Atomic nomenclature is as in PDB

files (3BZ1 and 3BZ2). LMT is the pdb file-format name for -dM (see also Appendix Table

7.1). Here, intrinsic lipid means a lipid within PSII complex, not at periphery and not at the

monomer-monomer interface.
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7.7 The substrate/product channels at the lumenal side of

PSII
Channel | Starting End Narrowest Residues at the Length | Residues with the dominance of Residues with the dominance of
point point radius (A) narrowest point A polar groups in channel hydrophobic groups in channel
Al CP43, Ca, 1.24 C-Asp360, 25 A-Asp342, A-Ala344, A-GInl65, | C-Leud01, A-Leu343, C-Phe358,
D1 Mnl, DGDG2 A-His190, A-Asn296, A-Gly164, | C-Gly306, C-Trp291, C-Pro307,
Mn2 A-Gly166, A-1le163, C-Asp360, | C-Phe292, A-Leu9l
DGDG2, C-Gly220, C-Glu221,
C-Lys215, C-Arg362, C-Ser226,
C-Asn228
A2 D1, Ca, 1.38 A-His92, C- 35 A-Asp342, A-Ala344, A-GInl65, | C-Leud01, A-Leu343, C-Phe358,
CP43, Mnl, Trp359, A- A-His190, A-Asn296, A-Gly164, | C-Trp291, C-Gly306, C-Gly219,
PsbO Mn2 11e89 A-Gly166, A-Ile163, DGDG2, C-Pro307, C-Phe292, A-Leu9l,
A-His92, C-Arg357, C-Asp360, A-I1e89, C-Pro345, C-Thr346
C-Trp359, A-Ala88, O-Arg99,
DGDGl, A-Glu98, O-Thr39,
0O-Gly38, 0-Glul100
Bl Ca, CP43, | 1.44 C-Val410, A- 33.5 A-Asp342A, A-Glu329, A-Pro340, A-Glulg89, C-Val410, A-Leu341,
Mnl, D1, Glu329, A- V-Lys160, C-Glu413, C-His398, | C-Gly409, A-Leu343, V-Ser65,
Mn2 PsbV, Asp342 V-Lys73, C-Met396, C-Asn418, | C-Gly408, C-Leu401, V-Lys129,
1.55 . C-Ala399, C-Glu83, V-GIn60, C- | V-Tyr61, C-Thr397, C-Val417,
C-His398, C- Lys79, DGDGS, DGDG6 C-Phe419, V-Ala64, D-Leu3s2,
Valdl7, V-Ser65 C-Thrd12, A-Alal88
B2 Ca, PsbU, | 1.44 C-Val410, A- 29.5 A-Asp342, A-Glu329, A-Pro340, | A-Glulg89, C-Val410, D-Leu352,
Mnl, PsbV Glu329, A- A-Ala344, C-Glu413, V-Tyrl163, | A-Leu342, V-Lys160, V-Lys73,
Mn2 Asp342 V-Asp79, V-Ser77, V-Gly157 V-1le71, U-Tyr133, V-Pro76,
1.75 V-Gly159, U-Lys134
U-Lys134, V-
Pro76, V-Asp79
C Mn3, D1, 0.66 A-Glu65, A- 315 A-Asnl81, A-Asp61, A-Arg334, | A-His332, A-Prol173, A-Glu333,
Mn4 D2, Arg334, A- A-Asn335, A-Glu65, A-Phel82, D-Phe314, A-11e60, D-Lys317,
PsbO Asn335 D-Glu312, O-Argl178, D-Glu310, | A-Vall85, D-Leu320, D-Leu321,
0-Asp183, O-Asp250, D-Pro309, | O-Asp184, O-Pro185, O-Phel82,
A-Arg64, O-Argl4l A-Pro66, A-Pro57, D-Phe311,
A-Ile63, O-Prol143
D Mn3, D1, 0.72 O-Tyrl77, O- 30 A-Glu333, C-Glu354, C- A-Ala336, C-Gly353, C-Met356,
Mn4 D2, Argl78, A-Arg64 Arg357, A-Ser169, A-Asp61, A-Gly62, C-Gly338, A-11e63,
PsbO, Asn338, C-Thr335, O-Tyrl77, C-Leu337
Lo1 A-lle63, C- 0-Argl78, A-Arg64A
Leu337, C-Thr335
E Mn3, CP47, | 1.08 C-Pro334, D- 52 A-Glu333, C-Glu354, C-Arg357, | A-Ala336, C-Met356, A-1le63,
Mn4 PsbU Asn350, A- A-Aspl70, A-Asn87, A-Serl69, C-Gly338, C-Leu337, C-Pro334,
Asn335 A-Asp61, C-Thr335, A-Asn338, | D-Gly349, O-Leul83, U-Leul32,
A-Asn335, D-Asn350, 0-Asnl81, | 0-Alal91, B-Ala386
B-Arg384, 0-Ser192, U-Asn130,
U-Asn61, U-Thr60, U-Tyr51
F Mn3, CP47, | 0.96 A-Asn338, C- 42 A-Glu333, C-Glu354, C-Arg357, | A-Gly62, A-Ala336, C-Gly353,
Mn4 PsbU Pro334, C-Lys339 A-Serl169, A-Asp61, A-11e63, C- C-Met356, C-Met342, C-Leu337,
Thr335, C-Lys339, A-Asn338, D- | C-Pro334, C-Gly333, 0-Alal91,
1.12 U-Aspl26, U- Asn350, O-Asn181, U-Asp126, U-| U-Leul21, B-Ala386
Asnl30, O- Asni30, U-Asn61, U-Tyr51
Asnl81
G Mn3, PsbO 0.88 D-Thr316, D- 51 A-Glu333, A-His332, A-Asnl81, | A-Vall85, D-Leu321, D-Leu320,
Mn4 Leu320, O-Prol185 D-Lys317, A-Arg334, D-Thr316, | O-Prol85, D-Leu319, O-1lel198,
O-Lys186, 0-Ala199, D-Glu323, | O-Pro201, O-Alal97
D-Glu302, D-Tyr296, B-Glu364,
B-Ser365, 0-Glu205, O-Asn212,
B-Arg422

Non-conserved residues are marked by bold italic, all other residues listed are strictly

conserved. Residues are labelled first with PSII subunit name, their three-letter code and

sequence number.
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7.8 Crystallographic statistics for Xe and Kr derivative datasets

Noble gas Xe Xe Xe Kr
Pressure [bar] 10 14 30 40
Incubation time 5 5 5 8
(min)
Wavelength [A] 2.1 2.1 2.1 0.86
Space group P2,2:24 P2,2:24 P2,2:24 P2,2:24
Unit cell parameters
a[A] 127.6 128.7 127.9 131.45
b[A] 224.8 226.3 224.5 226.90
c[A] 306.5 306.5 306.0 307.06
a=B=y(°) 90 90 90 90
Resolution [A] 30-4.2 30-4.5 30-4.5 30-4.5
(4.3-4.2) (4.6-4.5) (4.6-4.5) (4.6-4.5)
Measured 442227 225447 306108 267126
reflections
Unique reflections | 117764 90277 94705 105238
Redundancy 3.75 2.49 3.23 2.53
Roym 0.108 (0.465) | 0.110 (0.473)" |0.106 (0.491)" | 0.121(0.525)
Completeness [%] |94.8 (90.3)° |88.0(73.9) 193.8(88.1)" |88.3(69.1)°
Number of Xe/Kr |19 35 53 23

sites in PSII dimer

" values for high resolution shells
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7.9 Positions of Xe and Kr atoms found in the difference electron density

map

Sigma level

Sigma level

Site Noble gas position Neighbouring residues Xe site Kr site
30 bar 14 bar | 10 bar 40 bar
1 | Near B-tail of DGDG2, 12 A | DGDG2, C-Phe431, C-Phe284, A-Ile160, A- 17.98 19.52 | 23.68 6.65
away from channels A1, A2 | Phe295, C-Cys288, A-Ile163, B-Thr287
2 | B-barrel inside PsbO 0-Leu69, O-Phel21, O-11e237, O-Phel68, O- 16.49 18.29 | 22.19 7.98
Phe265, O-Leu225, O-1le66, O-11e269, O-
Leulll, O-Ala267, O-Alal53
3 | Near A-tail of DGDGS8 DGDGS, D-Leul22, D-Phel53, D-11e150, D- 16.38 14.21 16.39
Vall54, Chl21, D-Ile123, D-Alal19
4 | In chlorophyll cluster of CP47 B-Ala244, B-Val245, B-Ala248, Chll5 tail, 15.44 13.67 | 18.48 5.94
Chl13 tail, Chl23 tail, Chl25 tail
5 | C, fold axis, at monomer M-Leul3, M-Leul3*, M-Alal2, M-Ile9, M- 15.29 12.11 15.65 6.56
interface 11e9*, M-Leul6, M-Leul 6*
6 | InDI1 A-Leu200, A-Gly204, A-Trp278, A-Val281, 15.11 12.78 | 13.43 6.51
A-Gly282, A-Phe285, DGDG®6 tail, Chl37
7 | Near Q¢ Carpy, Qc, J-Val21, J-1le24, J-Val25, F-Leu34 14.95 10.93 | 13.29
8 | Near middle of A-tail of In the middle of DGDGS, D-Leu89, D-Trpl11, | 14.84 11.46
DGDGS D-Thr112, D-Leull6, D-Leul58, D-Trpl67
9 | At the monomer interface Car3 chain, Car4 chain, Car5 chain, Chl27, 14.19 9.38 13.03
SQDG13* tail
10 | At the monomer interface B-DM26 tail, M-Thrl1, M-Alal2, M-Vall5, T- | 13.64 9.77 11.60
Thr5, T-Phe8, Chl27*
11 | In chlorophyll cluster of CP47 Chl12, Chll13, ChI21, Chl22, B-Phe247 13.20 11.03 6.48
12 | Near channel II (Qp) exit X-Val36, X-Thr33, D-Pro39, SQDG24 tail, 12.01 11.40 | 10.70
Chl8 head group, Qg tail
13 | Near A-tail of DGDG2 A-tail DGDG2, A-Alal52, A-Alal56, C- 11.63 9.96 6.93
Phe431, C-Phed35
14 | At the monomer interface SQDG13, B-Leu29, B-Phe108 11.45 10.06
15 | At N terminus of PsbX Car7, X-Leul6, X-Phel9, H-Ile44, H-Leu53 11.28 10.11 6.72
16 | Near DGDG9 B-Trp468, B-Ala471, B-Phe479, D-Pro140, D- | 10.73 9.23
Tyrl41
17 | Between PsbK and PsbX X-Leul0, X-Vall3, X-Leul4, K-Val24, K-Val27 10.51
18 | Near Carl6 Z-Trp47, Z-11e48, Z-Val51, Carl6 10.31 10.02
19 | Near PG3 PG3, Chl44, C-Trp443 10.17 9.87
20 | Near monomer interface MGDG14, L-Phe35, Car5* 10.01
21 | At the monomer interface T-Ile14, Chlp;, SQDG12* 9.89
22 | Near Q, head Qa, D-Leu210, D-Phe261, D-Leu267 9.81
23 | Near A-tail of DGDG1 DGDGI1, A-Phe93, A-Phel17, C-Phe218, Chlzp;| 9.75
24 | At the monomer interface T-Val7, T-Phel0, T-Alall, DGDG15* 9.66
25 | At the monomer interface T-Val7, T-Phe8, T-Alall, B-DM27, Car4* 9.36
26 | Near A-tail of DGDG2 A-Metl127, A-Ser148, C-Leu438, C-Leud42, 9.29
Chl41, DGDG2
27 | Near A-tail of DGDG23 DGDG23, C-Val432, C-Leud433, Chl37 9.10
28 | Oxygen channel B2 V-Ile71, V-Lys73, V-Pro76, A-Pro340 6.41
29 | Oxygen channel Bl C-Val407, C-Gly408, C-Val417, C-Phe419 6.31
30 | Near chlorophyll cluster of C-Pro90, C-Thr94, C-Phe301, C-Tyr302 6.24
CP43
31 | In chlorophyll cluster of CP47 B-Leul49, Chl13, Chl14, Chl16, ChI23 6.07

%
from the other monomer.

Sites that coincide with those in ref [291] are marked by bold italic.
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