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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 6.20 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
Clashscore I | - 6
Ramachandran outliers I [|— (.3%
Sidechain outliers I 0.4%
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 136327 1886
Ramachandran outliers 132723 1663
Sidechain outliers 132532 1531

The table below summarises the geometric issues observed across the polymeric chains. The red,
orange, yellow and green segments on the bar indicate the fraction of residues that contain outliers
for >=3, 2, 1 and 0 types of geometric quality criteria. 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%

Mol | Chain | Length Quality of chain

1 A 509 88% 11%

1 AA 509 87% 11%

1 AB 509 87% 11%

1 AC 509 86% 0% .
1 B 509 88% 0% -
1 BA 509 88% 12%

1 BB 509 81% 4% 6%
1 BC 509 85% 13%

1 C 509 86% 0% -

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

Mol | Chain | Length Quality of chain

1 CA 509 89% 11%
1 CB 509 81% 13% 6%
1 CC 509 86% 12%

2 AD 469 93% 7%
2 AE 469 91% 8% -
2 AF 469 90% 9% -
2 BD 469 88% 12%
2 BE 469 87% 12% -
2 BF 469 90% 9% -
2 CD 469 88% 12%
2 CE 469 86% 13%

2 CF 469 91% 8% -
2 D 469 93% 6%
2 469 91% 8% -
2 F 469 89% 10% -
3 AJ 83 80% 4% 6%
3 BJ 83 70% 20% 0%
3 CJ 83 72% 18% 0%
3 J 83 77% 17% 6%
4 AG 272 93% 7%
4 BG 272 83% 16%

4 CG 272 84% 15%

4 G 272 93% 7%
) AH 132 84% 14%

) BH 132 80% 20%
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Continued from previous page...

Mol | Chain | Length Quality of chain
> CH 132 81% 19%
5 H 132 83% 16%
6 Al 48 88% 13%
6 BI 48 85% 15%
6 CI 48 85% 15%
6 I 48 85% 15%
7 AS 187 83% 16% -
7 BS 187 84% 16%
7 CS 187 81% 19%
7 S 187 84% 15% .
8 Ab 209 100%
8 Bb 209 100%
8 Cb 209 100%
8 b 209 100%
9 Ac 70 100%
9 Be 70 100%
9 Cc 70 100%
9 c 70 100%
10 Ad 147 99%
10 Bd 147 100%
10 Cd 147 100%
10 d 147 99%
11 Ae 63 100%
11 Be 63 100%
11 Ce 63 100%
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Continued from previous page...
Mol | Chain | Length Quality of chain
11 e 63 100%
12 Af 87 95% 5%
12 Bf 87 87% 5% 8%
12 Cf 87 87% 5% 8%
12 f 87 95% 5%
13 Ag 84 100%
13 Bg 84 94% 6%
13 Cg 84 94% 5%
13 g 84 100%
14 Ai 42 100%
14 Bi 42 100%
14 Ci 42 100%
14 1 42 100%
15 Ak 29 100%
15 Bk 29 100%
15 Ck 29 100%
15 k 29 100%
16 8 67 66% 12% 16%
16 A8 67 67% 9% 6% - 16%
16 B8 67 64% 12% 6% . 16%
16 C8 67 63% 15% 16%
17 Aa 226 98%
17 Ba 226 98%
17 Ca 226 98%
17 a 226 98%
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Continued from previous page...

Mol | Chain | Length Quality of chain
18 AK 72 85% 15%
18 AL 72 92% 8%
18 AM 72 81% 18% .
18 AN 72 83% 17%
18 AO 72 85% 15%
18 AP 72 90% 10%
18 AQ 72 90% 10%
18 AR 72 90% 10%
18 BK 72 85% 15%
18 BL 72 90% 10%
18 BM 72 81% 18% .
18 BN 72 86% 14%
18 BO 72 89% 11%
18 BP 72 89% 11%
18 BQ 72 92% 8%
18 BR 72 86% 14%
18 CK 72 85% 15%
18 CL 72 90% 10%
18 CM 72 83% 15%
18 CN 72 82% 18%
18 CcO 72 88% 13%
18 CP 72 89% 11%
18 CQ 72 89% 11%
18 CR 72 86% 14%
18 K 72 83% 17%
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Continued from previous page...

Mol | Chain | Length Quality of chain
18 L 72 89% 11%
18 M 72 85% 14% .
18 N 72 85% 15%
18 O 72 86% 14%
18 P 72 90% 10%
18 Q 72 90% 10%
18 R 72 90% 10%
19 Au 42 100%
19 Bu 42 100%
19 Cu 42 100%
19 u 42 100%
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2 Entry composition (i)

There are 22 unique types of molecules in this entry. The entry contains 153148 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 ATP synthase F1 subunit alpha.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
1 A 504 3837 2417 676 732 12 0 0

Total C N O S
1 B 501 3814 2400 673 729 12 0 0

Total C N O S
1 C 488 3722 2347 657 706 12 0 0

Total C N O S
1 AA 504 3837 2417 676 732 12 0 0

Total C N O S
1 AB 501 3814 2400 673 729 12 0 0

Total C N O S
1 AC 488 3722 2347 657 706 12 0 0

Total C N O S
1 BA 509 3873 2438 682 741 12 0 0

Total C N O S
1 BB 481 3669 2312 649 696 12 0 0

Total C N O S
1 BC 002 3821 2407 674 728 12 0 0

Total C N O S
1| CA 009 3873 2438 682 T4l 12 0 0

Total C N O S
1] CB 481 3660 2312 649 696 12 0 0

Total C N O S
1] cC 002 3821 2407 674 728 12 0 0

e Molecule 2 is a protein called ATP synthase subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
2 b 469 3552 2252 603 685 12 0 0

Total C N O S
2 b 465 3522 2234 597 679 12 0 0

Total C N O S
2 F 466 3527 2237 598 680 12 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
2 AD 469 ggga; 22053 61(\)IB 627 182 0 0
2 AE 469 ggt;;l 22%4 5157 6?9 1S2 0 0
2 AF 466 rl?:g;l 22(?37 51;18 620 1S2 0 0
2 BD 469 132?51 22C53 61(\)I?> 6(837 1S2 0 0
2 BE 465 ggt;; 22C34 515317 6(7)9 1S2 0 0
2 B 466 ’ggt;;l 22C37 51;8 6(8)0 182 0 0
2 “b 469 rggt;’)l 22C53 61(\)I3 6(8)7 IS2 0 0
2 CE 465 ggtzzl 22%)4 51;7 6(7)9 182 0 0
2 CF 466 igg;??l 22%7 51;8 6(8)O 182 0 0
e Molecule 3 is a protein called ATPase inhibitor, mitochondrial.

Mol | Chain | Residues Atoms AltConf | Trace
3 J s T508t ; l 3?4 11116 1(1)3 0 0
I ¥ T ANEE
5| B K 1 a6 12 103 0 0
5 Y K 1 a6 12 103 0 0
e Molecule 4 is a protein called ATP synthase subunit gamma.

Mol | Chain | Residues Atoms AltConf | Trace
4 G 272 rg(ig?)l 1?%1 316\;6 485 g 0 0
4 AG 272 rg(l)g?)l 13%1 312516 485 g 0 0
4 BG 272 giizl 13%2 3126 4(57 g 0 0
1] 6 I e 0 0
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e Molecule 5 is a protein called ATP synthase subunit delta, mitochondrial.

Mol | Chain | Residues Atoms AltConf | Trace
g H 132 TS;O;(? l 6%7 11(215 1(9)6 2 0 0
g AH 132 T;)O?tg l 6%7 11(215 186 2 0 0
g BH 132 TS;O;Sa l 6?0 1%]5 186 2 0 0
5| CH 132 | g g0 165 106 2 0 0
e Molecule 6 is a protein called ATP synthase F1 subunit epsilon.

Mol | Chain | Residues Atoms AltConf | Trace
s U] s o e | O |0
o A s e | 0|0
o B s e | 0|0
s a8 | e | O |0

e Molecule 7 is a protein called ATP synthase subunit O, mitochondrial.

Mol | Chain | Residues Atoms AltConf | Trace
7 5 187 ?Zt;;l 9?0 214\1]4 2((?6 3 0 0
7 AS 187 ?Zt;;l 9C130 214\1]4 2((?6 S 0 0
7 BS 187 ?Zga; 9(1]3 214\117 2((?6 g 0 0
7 5 187 ?Z?Sl 9?3 214\1]7 2(6?6 S 0 0

e Molecule 8 is a protein called ATP synthase peripheral stalk-membrane subunit b.

Mol | Chain | Residues Atoms AltConf | Trace
8 b 209 ?Zt%l 9?6 21;17 2%3)0 ? 0 0
8 Ab 209 ?éolt%l 9?6 21;17 22() ? 0 0
8 Bb 209 ?Zt%l 9C115 21;18 2(7)8 ? 0 0

£x

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 Cb 209 1476 915 278 278 5 0 0

e Molecule 9 is a protein called ATP synthase-coupling factor 6, mitochondrial.

Mol | Chain | Residues Atoms AltConf | Trace
0 ¢ 70 1:;)2? 1 2(633 gl 5?1 0 0
0 Ac 70 TES 1 253 gl 51 0 0
0 Be 70 TES 1 2§3 gl 5?1 0 0
0 Ce 70 TES l 253 gl 801 0 0

e Molecule 10 is a protein called ATP synthase subunit d, mitochondrial.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O
10 d 147 741 446 148 147 0 0

Total C N O
10 Ad 147 741 446 148 147 0 0

Total C N O
10 Bd 147 741 446 148 147 0 0

Total C N O
10 Cd 147 741 446 148 147 0 0

e Molecule 11 is a protein called ATP synthase subunit e.

Mol | Chain | Residues Atoms AltConf | Trace
1 ¢ 63 gofgl 139 fls\:i, 6% 0 0
11 | Ae 63 golt;l 139 é\; 6% 0 0
11 | Be 63 golts“l 1;39 é\; g,) 0 0
11 | Ce 63 2();58“1 1;39 61\; 6% 0 0

e Molecule 12 is a protein called ATP synthase subunit f, mitochondrial.
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Mol | Chain | Residues Atoms AltConf | Trace
IREEFETYHERE
IR ETYHERE
IR YT HERE
IR Y HERE

e Molecule 13 is a protein called ATP synthase subunit g.

Mol | Chain | Residues Atoms AltConf | Trace
B s | oM s | 0|0
A |8 s | 0|0
BB | om0 |0
131 Ce 80 ngl 220 é\(I) ég) 0 0

e Molecule 14 is a protein called ATP synthase membrane subunit DAPIT.

Mol | Chain | Residues Atoms AltConf | Trace
IR Y HIERE
IR HEEE
IR HEEE
IRy HERE
e Molecule 15 is a protein called subunit k analog.
Mol | Chain | Residues Atoms AltConf | Trace
15 | k 29 110521 57 21\; 2% 0 0
15 | Ak 29 1;0521 57 21\; 2% 0 0
15 | Bk 29 Tloisl 57 21\; 2% 0 0
Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms AltConf | Trace

15 | Ck 29 ol o 0 0

e Molecule 16 is a protein called ATP synthase protein 8.

Mol | Chain | Residues Atoms AltConf | Trace
s | 0w s w s O |0
) oas | s w | O |0
o) B | s w | O |0
) os | w0 |0

e Molecule 17 is a protein called ATP synthase subunit a.

Mol | Chain | Residues Atoms AltConf | Trace
17 ? 223 qfétgzl 11028 2129 280 182 0 0
17| Aa 223 ?2?91 11028 21;5]9 280 182 0 0
17| Ba 223 ?ggil 11Cl6 2126 281 1S1 0 0
7] Ca 223 ?ééil 11Cl6 21(\5]6 281 1S1 0 0

e Molecule 18 is a protein called Mitochondrial H+ transporting ATP synthase subunit c

isoform 1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
18 K 72 513 340 80 89 4 0 0
Total C N O S
18 L £ 513 340 80 89 4 0 0
Total C N O S
18 M E 513 340 &80 89 4 0 0
Total C N O S
18 N £ 510 338 &80 89 3 0 0
Total C N O S
18 0 £ 510 339 79 88 4 0 0
Total C N O S
18 P £ 513 340 &80 89 4 0 0
Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms AltConf | Trace
IR FHIEEE
IR EYHIERE
IR EY T HIERE
IR HIERE
N YT HIERE
I YT HERE
I HIEEE
18 | AP "2 s a0 80 s 4 0 0
18 1 AQ 72 Eolt;l 320 é\é 8% zSL 0 0
18 | AR "2 5 a0 80 s 4 0 0
18 Bk "2 s a0 80 s 4 0 0
I HIEEE
IS HIEEE
IR Y HERE
I YT HIEEE
N T HIERE
N Y T HIEEE
N S T HIEEE
N YT HIEEE
N YT HIEEE
IR T HIERE

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

Mol | Chain | Residues Atoms AltConf | Trace
oy | om0 s osoms| O |0
R A R

e Molecule 19 is a protein called ATP synthase membrane subunit 6.8PL.

Mol | Chain | Residues Atoms AltConf | Trace
b v e N | O |0
19 | Au 42 o N 0 0
19 | Bu 42 o N 0 0
19 | Cu 42 o N 0 0

e Molecule 20 is ADENOSINE-5-TRIPHOSPHATE (three-letter code: ATP) (formula:
Ci10H16N5013P3) (labeled as "Ligand of Interest" by author).

ATP
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Mol | Chain | Residues Atoms AltConf
20 | AA 1 Tgtlal 100 1; 1% 1; 0
20 | AB 1 ol b2 0L 0
20 | AC 1 Tgtlal 1% 1; 1(; 5 0
20 | BA 1 ol b2 0L 0
20 | BB 1 Tgtlal 1% g 1% g 0
20 | BC 1 ol b2 00 0
20 | CA 1 Tgtlal 1% 1;)] ?3 5 0
wlm | 1 | mAeyoT
20 | CC 1 Tgtlal 1% 1; g PS) 0

e Molecule 21 is MAGNESIUM ION (three-letter code: MG) (formula: Mg) (labeled as "Lig-
and of Interest" by author).

Mol | Chain | Residues Atoms AltConf

91 BB 1 Total Mg 0
1 1

91 D 1 Total Mg 0
1 1

91 BF 1 Total Mg 0
1 1

91 BA 1 Total Mg 0
1 1

91 CB 1 Total Mg 0
1 1

91 BD 1 Total Mg 0
1 1

21 B 1 Toltal N{g 0

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

Mol | Chain | Residues Atoms AltConf

21 | cC 1 Total - Mg 0
11

91 C 1 Total Mg 0
11

21 | AC 1 Total -~ Mg 0
11

91 A 1 Total Mg 0
11

21 | AA 1 Total -~ Mg 0
11

21 | AF 1 Total - Me 0
11

21 | CD 1 Total - Mg 0
11

21 | AD 1 Total - Mg 0
11

21 | BC 1 Total - Mg 0
11

21 | CF 1 Total - Mg 0
11

21 | AB 1 Total - Mg 0
11

91 P 1 Total Mg 0
11

21 | CA 1 Toltal N{g 0

e Molecule 22 is ADENOSINE-5-DIPHOSPHATE (three-letter code:

C10H15N5010P2) (labeled as "Ligand of Interest" by author).
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ADP
NH,
N& R
]
cz "'-2::.N P B
" com o OH
o
“Ho
) 0o
) z o
9
Mol | Chain | Residues Atoms AltConf
Total C N O P
22 D 1 27 10 5 10 2 0
Total C N O P
22 F 1 27 10 5 10 2 0
Total C N O P
22 AD 1 27 10 5 10 2 0
Total C N O P
22 AF 1 27 10 5 10 2 0
Total C N O P
22 BD 1 27 10 5 10 2 0
Total C N O P
22 BF 1 27 10 5 10 2 0
Total C N O P
22 CD 1 27 10 5 10 2 0
Total C N O P
22 CF 1 27 10 5 10 2 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA and DNA 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. 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. 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.
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ATP synthase F1 subunit alpha

e Molecule 1
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ATP synthase F1 subunit alpha
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ATP synthase F1 subunit alpha
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e Molecule 2: ATP synthase subunit beta
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e Molecule 2: ATP synthase subunit beta
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e Molecule 2: ATP synthase subunit beta

Chain AD:

SOvL

2ova

T6EV

TEET

282D

T8CZA

0921

692N

852a

PAIAN

oveL

9€TT

vecn

SN

(44 4]

z¢1ea

602N

€614

99TA

7o

651D

SSTD

15747

SETT

0ETA

S01a

6.a

€4

€ed
c¢ed

8za

e

8%

91%

L

e Molecule 2: ATP synthase subunit beta
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e Molecule 2: ATP synthase subunit beta
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ATP synthase subunit beta
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e Molecule 2: ATP synthase subunit beta

Chain CF: 91% 8% -

o n — N o — (2] N <+ W wn o N~ 00 O O — O~ —- N M N~ —
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(3] (3] — © (%) [32]
£ > o a wn 4
e Molecule 3: ATPase inhibitor, mitochondrial
Chain J: 77% 17% 6%
e Molecule 3: ATPase inhibitor, mitochondrial
Chain AJ: 80% 14% 6%
|2 23} E4 3] wn o = = ~ oA - =]
e Molecule 3: ATPase inhibitor, mitochondrial
Chain BJ: 70% 20% 10%
I-wlw-s-m-s-g-sla-s 53 a-a-sI%I: o
|2 o 53] g ] == = - =R N s | =) - ~ =g
e Molecule 3: ATPase inhibitor, mitochondrial
Chain ClJ: 72% 18% 10%
e Molecule 4: ATP synthase subunit gamma
Chain G: 93% 7%
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e Molecule 4: ATP synthase subunit gamma

Chain AG: 93% 7%
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e Molecule 4: ATP synthase subunit gamma
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e Molecule 4: ATP synthase subunit gamma
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e Molecule 5: ATP synthase subunit delta, mitochondrial
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e Molecule 5: ATP synthase subunit delta, mitochondrial
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e Molecule 5: ATP synthase subunit delta, mitochondrial
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e Molecule 5: ATP synthase subunit delta, mitochondrial
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e Molecule 6: ATP synthase F1 subunit epsilon

Chain I: 85% 15%

-0 = 0 -
I et
SRE22 5 © B

e Molecule 6: ATP synthase F1 subunit epsilon

S39

Chain Al: 88% 13%
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e Molecule 6: ATP synthase F1 subunit epsilon

Chain BI: 85% 15%
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e Molecule 6: ATP synthase F1 subunit epsilon

Chain CI: 85% 15%
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e Molecule 7: ATP synthase subunit O, mitochondrial

. n

Chain S: 84% 15% -
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e Molecule 7: ATP synthase subunit O, mitochondrial

Chain AS: 83% 16%

L142
K144
I 1!7
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Vi64
Kl!Q
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o o < N~ o D
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e Molecule 7: ATP synthase subunit O, mitochondrial

Chain BS: 84% 16%
N~ N N N < < < 0 W n O © Y ~ o [*] 0 o0 — - — ~ ~ ~ o ~ i ~
A = — E4 = (=] = x> > xm =9 a, 177 [} = ~ (=% = = =] = X = E4 ~

e Molecule 7: ATP synthase subunit O, mitochondrial
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Chain CS: 81% 19%

o © ™ ~ [=)
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e Molecule 8: ATP synthase peripheral stalk-membrane subunit b

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

e Molecule 8: ATP synthase peripheral stalk-membrane subunit b

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

e Molecule 8: ATP synthase peripheral stalk-membrane subunit b

Chain Bb: 100%

4

e Molecule 8: ATP synthase peripheral stalk-membrane subunit b

Chain Ch: 100%

b

e Molecule 9: ATP synthase-coupling factor 6, mitochondrial

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

e Molecule 9: ATP synthase-coupling factor 6, mitochondrial

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

e Molecule 9: ATP synthase-coupling factor 6, mitochondrial

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

e Molecule 9: ATP synthase-coupling factor 6, mitochondrial
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Chain Ce: 100%
There are no outlier residues recorded for this chain.

e Molecule 10: ATP synthase subunit d, mitochondrial

Chain d: 99%

e

e Molecule 10: ATP synthase subunit d, mitochondrial

P126

Chain Ad: 99%

e

e Molecule 10: ATP synthase subunit d, mitochondrial

P126

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

e Molecule 10: ATP synthase subunit d, mitochondrial

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

e Molecule 11: ATP synthase subunit e

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

e Molecule 11: ATP synthase subunit e

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

e Molecule 11: ATP synthase subunit e

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

e Molecule 11: ATP synthase subunit e

Chain Ce: 100%
There are no outlier residues recorded for this chain.
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e Molecule 12: ATP synthase subunit f, mitochondrial

Chain f: 95%

[5¢} <
N-ﬂ'-ﬁ-
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e Molecule 12: ATP synthase subunit f, mitochondrial

L83

5%

Chain Af: 95%

® < 0
N-ﬂ‘-h-
=] > —

e Molecule 12: ATP synthase subunit f, mitochondrial

183

Chain Bf: 87%

ey

e Molecule 12: ATP synthase subunit f, mitochondrial

Y44

©
~
RE)

L83

Chain Cf: 87%

.
>

e Molecule 13: ATP synthase subunit g

Y44

0
~
=

Y86

5%

5%

5%

—
8%

——
8%

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

e Molecule 13: ATP synthase subunit g

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

e Molecule 13: ATP synthase subunit g

Chain Bg: 94%

e Molecule 13: ATP synthase subunit g

6%

Chain Cg: 94%
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>

e Molecule 14: ATP synthase membrane subunit DAPIT

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

e Molecule 14: ATP synthase membrane subunit DAPIT

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

e Molecule 14: ATP synthase membrane subunit DAPIT

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

e Molecule 14: ATP synthase membrane subunit DAPIT

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

e Molecule 15: subunit k analog

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

e Molecule 15: subunit k analog

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

e Molecule 15: subunit k analog

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

e Molecule 15: subunit k analog

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

e Molecule 16: ATP synthase protein 8

. R
Chain &: 66% 12% . . 16%
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e Molecule 16: ATP synthase protein 8

Chain AS: 67% 9% 6% = 16%

<
3

e Molecule 16: ATP synthase protein 8

M16
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]
N
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Q25

Chain BS: 64% 12% 6% = 16%
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e Molecule 16: ATP synthase protein 8

M16
T19

. T E——
Chain C8: 63% 15% - 16%

OCEE® © i N mmL o
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e Molecule 17: ATP synthase subunit a

T14

Chain a: 28%

e Molecule 17: ATP synthase subunit a

N185

Chain Aa: 98%

e Molecule 17: ATP synthase subunit a

N185

Chain Ba: 98%

e Molecule 17: ATP synthase subunit a

N185

Chain Ca: 98%

N185
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

Chain K: 83% 17%
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

Chain L: 89% 11%

L

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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NI O IO IO < Y .
— N 2] 0 [l 3
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Chain M: 85% 14%

00 e QN ) )
ee] — N < <
- = © x o

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

T27
L46

[ (3]
v} ©
< 128

L72

Chain N: 85% 15%

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

125
T27
I71

- A O o . )
® N~ oo — — 2
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Chain O: 86% 14%

L

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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Chain P: 90% 10%
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

F54
ver

Chain Q: 90% 10%
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

F73
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Chain R: 90% 10%
(=} o < = - =1

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

Chain AK: 85% 15%

D R
A = o<

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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Chain AL: 92% 8%
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

F54

Chain AM: 81% 18%
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit c isoform 1

A37
R38

N © e
i A ©
= - o

I71

oo}
©
<

Chain BL: 90% 10%

N~ O O O < .
— N 0 0 0
o =] >~ = < H

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

A37
R38

N © By
<l' A ©
= = o

I71

oo}
©
<

Chain CL: 90% 10%

MEmWw EmO o o
S ® o nWo
S oH X = aH

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1

Chain CN: 82% 18%

- - O -~ ) -0 D~ )
® N oo ~ — — N ] N & ~
[=} El ] o o< o < (2} — = x -

e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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Chain CP: 89% 11%
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e Molecule 18: Mitochondrial H+ transporting ATP synthase subunit ¢ isoform 1
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e Molecule 19: ATP synthase membrane subunit 6.8PL
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Chain u: 100%
There are no outlier residues recorded for this chain.

e Molecule 19: ATP synthase membrane subunit 6.8PL

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

e Molecule 19: ATP synthase membrane subunit 6.8PL

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

e Molecule 19: ATP synthase membrane subunit 6.8PL

Chain Cu: 100%

There are no outlier residues recorded for this chain.
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4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided Depositor
Number of particles used 170000 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method NONE Depositor
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A”) 1.56 Depositor
Minimum defocus (nm) Not provided Depositor
Maximum defocus (nm) Not provided Depositor
Magnification Not provided Depositor
Image detector GATAN K2 SUMMIT (4k x 4k) 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: MG,
ATP, ADP

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 | pyigy 417 >2 | RMSZ 47| >2
1 A 0.32 0/3888 0.52 0/5247
1 AA 0.32 0/3888 0.52 0/5247
1 AB 0.30 0/3862 0.52 0/5210
1 AC 0.30 0/3773 0.53 0/5091
1 B 0.29 0/3862 0.52 0/5210
1 BA 0.43 0/3924 0.59 0/5295
1 BB 0.42 0/3717 0.59 0/5014
1 BC 0.47 0/3872 0.64 0/5225
1 C 0.30 0/3773 0.53 0/5091
1 CA 0.43 0/3924 0.58 0/5295
1 CB 0.42 0/3717 0.59 0/5014
1 CC 0.47 0/3872 0.64 0/5225
10 Ad 0.25 0/742 0.42 0/1036
10 Bd 0.25 0/742 0.42 0/1036
10 Cd 0.25 0/742 0.42 0/1036
10 d 0.25 0/742 0.42 0/1036
12 Af 0.34 0/535 0.66 2/730 (0.3%)
12 Bf 0.34 0/499 0.63 2/678 (0.3%)
12 Ctf 0.34 0/490 0.62 1/667 (0.1%)
12 f 0.34 0/535 0.66 2/730 (0.3%)
14 Ai 0.34 0/311 0.51 0/421
14 Bi 0.34 0/308 0.49 0/417
14 Ci 0.33 0/308 0.49 0/417
14 i 0.34 0/311 0.51 0/421
16 8 0.44 0/380 0.76 0/522
16 A8 0.44 0/380 0.76 0/522
16 B8 0.42 0/380 0.76 0/522
16 C8 0.42 0/380 0.75 0/522
17 Aa 0.43 0/1736 0.68 0/2375
17 Ba 0.43 0/1721 0.67 0/2358
17 Ca 0.43 0/1721 0.67 0/2358
17 a 0.43 0/1736 0.68 0/2375
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. Bond lengths Bond angles
Mol | Chain | pyia7 0171 59 | RMSZ 4| Z| >2
18 AK 0.41 0/522 0.55 0/703
18 AL 0.39 0/522 0.56 0/703
18 AM 0.42 0/522 0.59 0/703
18 AN 0.44 0/519 0.50 0/700
18 AO 0.40 0/519 0.59 0/699
18 AP 0.34 0/522 0.53 0/703
18 AQ 0.34 0/522 0.47 0/703
18 AR 0.40 0/522 0.57 0/703
18 BK 0.41 0/522 0.55 0/703
18 BL 0.39 0/522 0.56 0/703
18 BM 0.43 0/522 0.59 0/703
18 BN 0.44 0/519 0.50 0/700
18 BO 0.40 0/519 0.59 0/700
18 BP 0.35 0/522 0.53 0/703
18 BQ 0.34 0/522 0.47 0/703
18 BR 0.40 0/519 0.57 0/699
18 CK 0.41 0/522 0.54 0/703
18 CL 0.39 0/522 0.56 0/703
18 CM 0.43 0/522 0.59 0/703
18 CN 0.44 0/519 0.50 0/700
18 CO 0.41 0/519 0.59 0/700
18 CP 0.35 0/522 0.53 0/703
18 CQ 0.34 0/522 0.47 0/703
18 CR 0.40 0/519 0.57 0/699
18 K 0.41 0/522 0.54 0/703
18 L 0.39 0/522 0.56 0/703
18 M 0.43 0/522 0.59 0/703
18 N 0.44 0/519 0.51 0/700
18 O 0.40 0/519 0.59 0/699
18 P 0.35 0/522 0.53 0/703
18 Q 0.34 0/522 0.47 0/703
18 R 0.40 0/522 0.57 0/703
2 AD 0.33 0/3613 0.52 0/4900
2 AE 0.29 0/3579 0.51 0/4854
2 AF 0.30 0/3584 0.51 1/4861 (0.0%)
2 BD 0.46 0/3613 0.60 1/4900 (0.0%)
2 BE 0.40 0/3579 0.58 0/4854
2 BF 0.48 0/3584 0.61 0/4861
2 CD 0.46 0/3613 0.60 1/4900 (0.0%)
2 CE 0.40 0/3579 0.58 0/4854
2 CF 0.48 0/3584 0.61 0/4861
2 D 0.33 0/3610 0.52 0/4896
2 E 0.29 0/3579 0.51 0/4854
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. Bond lengths Bond angles
Mol | Chain | pyia7 0171 59 | RMSZ 4| Z| >2
2 F 0.30 0/3584 0.51 1/4861 (0.0%)
3 AJ 0.32 0/587 0.48 0/780
3 BJ 0.42 0/565 0.50 0/752
3 CJ 0.42 0/565 0.50 0/752
3 J 0.32 0/587 0.49 0/780
4 AG 0.28 0/2135 0.49 0/2870
4 BG 0.35 0/2138 0.56 0/2874
4 CG 0.35 0/2135 0.56 0/2870
4 G 0.28 0/2135 0.49 0/2870
5 AH 0.30 0/983 0.62 1/1338 (0.1%)
5 BH 0.31 0/986 0.61 0/1342
5 CH 0.31 0/986 0.61 0/1342
5 H 0.30 0/983 0.62 1/1338 (0.1%)
6 Al 0.28 0/382 0.50 0/511
6 BI 0.33 0/382 0.52 0/511
6 CI 0.33 0/382 0.53 0/511
6 I 0.28 0/382 0.50 0/511
7 AS 0.27 0/1447 0.57 0/1947
7 BS 0.33 0/1453 0.62 0/1954
7 CS 0.33 0/1453 0.62 0/1954
7 S 0.27 0/1447 0.57 0/1947
8 Ab 0.25 0/1489 0.48 0/2010
8 Bb 0.28 0/1487 0.54 0/2006
8 Cb 0.28 0/1487 0.53 0/2006
8 b 0.25 0/1489 0.48 0/2010
9 Ac 0.26 0/431 0.43 0/587
9 Bc 0.28 0/431 0.49 0/587
9 Cc 0.28 0/431 0.49 0/587
9 c 0.26 0/431 0.43 0/587
All All 0.37 | 0/150335 | 0.56 | 13/203395 (0.0%)

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
1 BC 0 1
1 CcC 0 1
12 Af 0 2
12 Bf 0 1
12 Ct 0 1

Continued on next page...
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Continued from previous page...
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There are no bond length outliers.

The worst 5 of 13 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
2 CD 156 | LEU | CA-CB-CG | 5.58 128.13 115.30
2 BD 156 | LEU | CA-CB-CG | 5.56 128.09 115.30
2 F 475 | LEU | CA-CB-CG | 5.35 127.61 115.30
2 AF 475 | LEU | CA-CB-CG | 5.33 127.55 115.30
5 H 5} LEU | CA-CB-CG | 5.21 127.27 115.30

There are no chirality outliers.

5 of 45 planarity outliers are listed below:

Mol

Chain

Res

Type

Group

2

D

280

ALA

Peptide

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

Mol | Chain | Res | Type | Group
280 | ALA | Peptide
280 | ALA | Peptide
33 | VAL | Peptide
68 | GLU | Peptide

o] e o b
as{uni ko5l es

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within
the asymmetric unit, whereas Symm-Clashes lists symmetry related clashes.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 3837 0 3939 33 0
1 AA 3837 0 3939 36 0
1 AB 3814 0 3930 35 0
1 AC 3722 0 3826 32 0
1 B 3814 0 3930 32 0
1 BA 3873 0 3978 38 0
1 BB 3669 0 3781 49 0
1 BC 3821 0 3924 40 0
1 C 3722 0 3826 33 0
1 CA 3873 0 3978 35 0
1 CB 3669 0 3781 46 0
1 CC 3821 0 3924 42 0
2 AD 3555 0 3603 23 0
2 AE 3522 0 3580 25 0
2 AF 3527 0 3584 25 0
2 BD 3555 0 3603 34 0
2 BE 3522 0 3580 34 0
2 BF 3527 0 3585 28 0
2 CD 3595 0 3603 36 0
2 CE 3522 0 3580 35 0
2 CF 3527 0 3585 26 0
2 D 3552 0 3601 21 0
2 E 3522 0 3580 24 0
2 F 3527 0 3584 27 0
3 AJ 983 0 261 28 0
3 BJ 961 0 923 34 0
3 CJ 961 0 923 31 0
3 J 583 0 561 27 0
4 AG 2109 0 2187 13 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
4 BG 2112 0 2189 31 0
4 CG 2109 0 2187 31 0
4 G 2109 0 2187 14 0
5 AH 970 0 962 13 0
5 BH 973 0 971 36 0
) CH 973 0 971 34 0
5 H 970 0 962 15 0
6 Al 377 0 397 5 0
6 BI 377 0 397 4 0
6 CI 377 0 397 5 0
6 I 377 0 397 8 0
7 AS 1429 0 1535 18 0
7 BS 1435 0 1546 20 0
7 CS 1435 0 1546 23 0
7 S 1429 0 1535 18 0
8 Ab 1478 0 1340 0 0
8 Bb 1476 0 1340 0 0
8 Cb 1476 0 1340 0 0
8 b 1478 0 1340 0 0
9 Ac 428 0 305 0 0
9 Be 428 0 305 0 0
9 Cc 428 0 305 0 0
9 ¢ 428 0 305 0 0
10 Ad 741 0 348 0 0
10 Bd 741 0 348 0 0
10 Cd 741 0 348 0 0
10 d 741 0 348 0 0
11 Ae 315 0 65 0 0
11 Be 315 0 66 0 0
11 Ce 315 0 66 0 0
11 e 315 0 65 0 0
12 Af 530 0 385 0 0
12 Bf 495 0 371 0 0
12 Cf 486 0 351 0 0
12 f 530 0 385 0 0
13 Ag 420 0 88 0 0
13 | Beg 395 0 83 0 0
13 Cg 400 0 84 0 0
13 o 420 0 88 0 0
14 Ai 306 0 293 0 0
14 Bi 303 0 284 0 0
14 Ci 303 0 284 0 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
14 1 306 0 293 0 0
15 Ak 145 0 32 0 0
15 Bk 145 0 31 0 0
15 Ck 145 0 31 0 0
15 k 145 0 32 0 0
16 8 374 0 299 6 0
16 A8 374 0 299 7 0
16 B8 374 0 299 19 0
16 C8 374 0 299 19 0
17 Aa 1699 0 1789 0 0
17 Ba 1684 0 1748 0 0
17 Ca 1684 0 1748 0 0
17 a 1699 0 1789 0 0
18 AK 513 0 530 9 0
18 AL 513 0 230 5 0
18 AM 513 0 230 12 0
18 AN 510 0 523 9 0
18 AO 510 0 526 14 0
18 AP 513 0 530 5 0
18 AQ 513 0 530 5 0
18 AR 513 0 530 7 0
18 BK 513 0 230 12 0
18 BL 513 0 230 6 0
18 BM 513 0 530 12 0
18 BN 510 0 523 7 0
18 BO 510 0 023 6 0
18 BP 513 0 530 8 0
18 BQ 513 0 530 6 0
18 BR 510 0 021 25 0
18 CK 513 0 230 13 0
18 CL 513 0 530 6 0
18 CM 513 0 530 11 0
18 CN 510 0 023 10 0
18 CO 510 0 023 8 0
18 CP 513 0 530 8 0
18 CQ 513 0 230 7 0
18 CR 510 0 021 24 0
18 K 513 0 530 10 0
18 L 513 0 230 7 0
18 M 513 0 530 9 0
18 N 510 0 023 8 0
18 O 510 0 026 13 0

Continued on next page...
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
18 P 513 0 530 6 0
18 Q 513 0 230 5 0
18 R 513 0 230 7 0
19 Au 210 0 45 0 0
19 Bu 210 0 45 0 0
19 Cu 210 0 45 0 0
19 u 210 0 45 0 0
20 A 31 0 12 0 0
20 AA 31 0 12 0 0
20 AB 31 0 12 0 0
20 AC 31 0 12 0 0
20 B 31 0 12 0 0
20 BA 31 0 12 1 0
20 BB 31 0 12 2 0
20 BC 31 0 12 1 0
20 C 31 0 12 0 0
20 CA 31 0 12 1 0
20 CB 31 0 12 2 0
20 cC 31 0 12 1 0
21 A 1 0 0 0 0
21 AA 1 0 0 0 0
21 AB 1 0 0 0 0
21 AC 1 0 0 0 0
21 AD 1 0 0 0 0
21 AF 1 0 0 0 0
21 B 1 0 0 0 0
21 BA 1 0 0 0 0
21 BB 1 0 0 0 0
21 BC 1 0 0 0 0
21 BD 1 0 0 0 0
21 BF 1 0 0 0 0
21 C 1 0 0 0 0
21 CA 1 0 0 0 0
21 CB 1 0 0 0 0
21 CcC 1 0 0 0 0
21 CD 1 0 0 0 0
21 CF 1 0 0 0 0
21 D 1 0 0 0 0
21 F 1 0 0 0 0
22 AD 27 0 11 1 0
22 AF 27 0 12 0 0
22 BD 27 0 11 1 0
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
22 BF 27 0 12 1 0
22 CD 27 0 11 1 0
22 CF 27 0 12 0 0
22 D 27 0 11 1 0
22 F 27 0 12 0 0
All All 153148 0 149285 1279 0

The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including
hydrogen atoms). The all-atom clashscore for this structure is 6.

The worst 5 of 1279 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
5:BH:48:LEU:HD21 | 18:BR:41:SER:CB 1.23 1.65
5:CH:48:LEU:CD2 | 18:CR:41:SER:HB3 1.30 1.61
5:CH:48:LEU:HD21 | 18:CR:41:SER:CB 1.23 1.58
5:BH:48:LEU:CD2 | 18:BR:41:SER:HB3 1.30 1.55
16:C8:28:1LE:HA 16:C8:31:TYR:CE1 1.41 1.53

There are no symmetry-related clashes.

5.3 Torsion angles (i)
5.3.1 Protein backbone (3)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all PDB entries followed by that with respect to all EM
entries.

The Analysed column shows the number of residues for which the backbone conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 502/500 (99%) | 479 (95%) | 23 (5%) 0 100 ] [ 100]
1 | AA 502/500 (99%) | 479 (95%) | 23 (5%) 0 100 [100]
1 AB 497/509 (98%) 476 (96%) | 21 (4%) 0 |
1 AC 486,509 (96%) 459 (94%) | 27 (6%) 0 |
1 B 497/509 (98%) 476 (96%) | 21 (4%) 0

Continued on next page...
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 BA 507/509 (100%) 479 (94%) | 28 (6%) 0 |
1 BB 477/509 (94%) 455 (95%) | 22 (5%) 0 |
1 BC 500/509 (98%) 464 (93%) | 36 (7%) 0 |
1 C 486/500 (96%) | 459 (94%) | 27 (6%) 0 100 ] [ 100]
1 CA 507/509 (100%) 479 (94%) | 28 (6%) 0 |
1 | cB A77/500 (94%) | 455 (95%) | 22 (5%) 0 100 [100]
1 cC 500/509 (98%) 464 (93%) | 36 (7%) 0 |
2 AD 467 /469 (100%) 433 (93%) | 33 (7%) | 1(0%) 49
2 AE 463 /469 (99%) 442 (96%) | 18 (4%) | 3 (1%) 27 70
2 AF 464,/469 (99%) 432 (93%) | 30 (6%) | 2 (0%)

2 BD 467 /469 (100%) 421 (90%) | 45 (10%) | 1 (0%)

2 BE 463 /469 (99%) 423 (91%) | 39 (8%) | 1 (0%)

2 BF 464,/469 (99%) 422 (91%) | 41 (9%) | 1 (0%)

2 CD 467 /469 (100%) 421 (90%) | 45 (10%) | 1 (0%)

2 CE 463 /469 (99%) 423 (91%) | 39 (8%) | 1 (0%)

2 CF 464,/469 (99%) 422 (91%) | 41 (9%) | 1 (0%)

2 D 467 /469 (100%) 434 (93%) | 32(7%) | 1(0%)

2 E 463 /469 (99%) 442 (96%) | 18 (4%) | 3 (1%)

2 F 464,/469 (99%) 431 (93%) | 31 (7%) | 2 (0%)

3 AJ 76/83 (92%) 73 (96%) 3 (4%) 0

3 BJ 73/83 (88%) 71 (97%) 2 (3%) 0

3 CJ 73/83 (88%) 71 (97%) 2 (3%) 0

3 J 76/83 (92%) 73 (96%) 3 (4%) 0

4 AG 270/272 (99%) 257 (95%) | 12 (4%) | 1 (0%) 36 | 77
4 BG 270/272 (99%) 254 (94%) | 14 (5%) | 2 (1%) 24 67
4 CG 270/272 (99%) 253 (94%) | 14 (5%) | 3 (1%) 16| 58
4 G 270/272 (99%) 258 (96%) | 11 (4%) | 1 (0%) 36 |77
5 AH 130/132 (98%) 118 (91%) | 10 (8%) | 2 (2%) | |11] 51
5 BH 130/132 (98%) 117 (90%) | 12 (9%) | 1 (1%) 21| 65
5 CH 130,132 (98%) 117 (90%) | 12 (9%) | 1 (1%) 211 65
5 H 130,132 (98%) 118 (91%) | 10 (8%) | 2 (2%) | |11 51
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
6 Al 46/48 (96%) 38 (83%) 8 (17%) 0 |
6 BI 46/48 (96%) 39 (85%) 7 (15%) 0 |
6 CI 46/48 (96%) 39 (85%) | 7 (15%) 0 100 [100]
6 I 46/48 (96%) 38 (83%) | 8 (17%) 0 100 ] [ 100]
7 AS 185/187 (99%) 163 (88%) | 22 (12%) 0 |
7 BS 185/187 (99%) 163 (88%) | 22 (12%) 0 |
7 CS 185/187 (99%) 163 (88%) | 22 (12%) 0 |
7 S 185/187 (99%) 162 (88%) | 23 (12%) 0 |
8 Ab 207/209 (99%) 195 (94%) | 12 (6%) 0 |
8 Bb 207/209 (99%) 200 (97%) 7 (3%) 0 |
8 | b 207/209 (99%) | 200 (97%) | 7 (3%) 0 100 [100]
8 b 207/209 (99%) 195 (94%) | 12 (6%) 0 |
9 | Ac 68,70 (97%) 67 (98%) | 1 (2%) 0 100 [100]
9 | Be 68/70 (97%) 61 (90%) | 7 (10%) 0 100 ] [ 100}
9 Ce 68,70 (97%) 61 (90%) | 7 (10%) 0 100 [100]
9 c 68/70 (97%) 67 (98%) | 1 (2%) 0 100 [ 100]
10 Ad 145 /147 (99%) 132 (91%) | 12 (8%) | 1 (1%) 24 67
10 Bd 145/147 (99%) 126 (87%) | 19 (13%) 0 100 | | 100
10 Cd 145/147 (99%) 126 (87%) | 19 (13%) 0 100 | 100
10 d 145/147 (99%) 132 (91%) | 12 (8%) | 1 (1%) 24 67
12 | Af 85/87 (98%) 63 (74%) | 22 (26%) 0 100] [ 200
12 Bf 76/87 (87%) 63 (83%) | 12 (16%) | 1 (1%) 13| 54
12 Cf 76/87 (87%) 62 (82%) | 12 (16%) | 2 (3%) 6] 38
12 f 85/87 (98%) 63 (74%) | 22 (26%) 0 |
14 | Ai 40/42 (95%) 39 (98%) | 1 (2%) 0 100 [100]
14 | B 40/42 (95%) 38 (95%) | 2 (5%) 0 100 ] [ 100]
14 | G 40/42 (95%) 30 (98%) | 1 (2%) 0 100 ] [100]
14 i 40/42 (95%) 39 (98%) | 1 (2%) 0 100 100}
16 8 54/67 (81%) 46 (85%) 4 (7%) 4 (7%) 17
16 A8 54/67 (81%) 46 (85%) 4 (7%) 4 (7%) 17
16 BS 54/67 (81%) 46 (85%) 4 (7%) 4 (7%) 17
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
16 | C8 54/67 (81%) 46 (85%) | 4 (T%) | 4 (T%) 17
17 | Aa 221/226 (98%) | 195 (88%) | 26 (12%) 0 (100 ] [100]
17 Ba 221/226 (98%) 194 (88%) | 27 (12%) 0 |
17 | Ca 221/226 (98%) | 194 (88%) | 27 (12%) 0 100 ] [ 100]
17 a 221/226 (98%) 195 (88%) | 26 (12%) 0 |
18 | AK 70/72 (97%) 67 (96%) | 3 (4%) 0 100 [100]
18 AL 70/72 (97%) 66 (94%) 4 (6%) 0 |
18 | AM 70/72 (97%) 65 (93%) | 5 (7%) 0 100 [100]
18 | AN 70/72 (97%) 67 (96%) | 3 (4%) 0 (100 ] [ 100]
18 | AO 70/72 (97%) 66 (94%) | 4 (6%) 0 100 ] [ 100]
18 | AP 70/72 (97%) 67 (96%) | 3 (4%) 0 100 [100]
18 | AQ 70/72 (97%) 66 (94%) | 4 (6%) 0 100 ] [ 100]
18 | AR 70/72 (97%) 65 (93%) | 5 (7%) 0 100 [100]
18 BK 70/72 (97%) 67 (96%) 3 (4%) 0 |
18 | BL 70/72 (97%) 66 (94%) | 4 (6%) 0 100 [100]
18 | BM 70/72 (97%) 65 (93%) | 5 (%) 0 100 [ 100]
18 BN 70/72 (97%) 67 (96%) 3 (4%) 0 |
18 | BO 70/72 (97%) 66 (94%) | 4 (6%) 0 100 [100]
18 BP 70/72 (97%) 67 (96%) 3 (4%) 0 |
18 | BQ 70/72 (97%) 66 (94%) | 4 (6%) 0 100 [100]
18 | BR 70/72 (97%) 65 (93%) | 5 (%) 0 100 ] [ 100]
18 CK 70/72 (97%) 67 (96%) 3 (4%) 0 |
18 | CL 70/72 (97%) 66 (94%) | 4 (6%) 0 100 [100]
18 | CM 70/72 (97%) 65 (93%) 5 (7%) 0 |
18 | CON 70/72 (97%) 67 (96%) | 3 (4%) 0 100 [100]
18 CcO 70/72 (97%) 66 (94%) 4 (6%) 0 |
18 | CP 70/72 (97%) 67 (96%) | 3 (4%) 0 100 ] [100]
18 | €Q 70/72 (97%) 66 (94%) | 4 (6%) 0 100 100}
18 CR 70/72 (97%) 65 (93%) 5 (7%) 0 |
18 | K 70/72 (97%) 67 (96%) | 3 (4%) 0 100 [100]
18 | L 70/72 (97%) 66 (94%) | 4 (6%) 0
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
18 | M 70/72 (97%) 65 (93%) | 5 (7%) 0 100 [100]
18 N 70/72 (97%) 67 (96%) 3 (4%) 0 |
18] 0 70/72 (97%) 66 (94%) | 4 (6%) 0 100 [100]
18 | P 70/72 (97%) 67 (96%) | 3 (4%) 0 100 ] [ 100]
18 Q 70/72 (97%) 66 (94%) 4 (6%) 0 |
18 | R 70/72 (97%) 65 (93%) | 5 (7%) 0 100 [100]
All | Al | 19838/20320 (98%) | 18401 (93%) | 1385 (7%) | 52 (0%)

5 of 52 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 D 281 VAL
2 E 281 VAL
2 F 281 VAL
5 H 69 ASP
10 d 126 PRO

5.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain
as a percentile score with respect to all PDB entries followed by that with respect to all EM
entries.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 406/410 (99%) 404 (100%) 2 (0%)
1 AA 406/410 (99%) 404 (100%) 2 (0%)
1 AB 405/410 (99%) 403 (100%) 2 (0%)
1 AC 393/410 (96%) 392 (100%) 1 (0%)
1 B 405/410 (99%) 403 (100%) 2 (0%)
1 BA 410/410 (100%) 409 (100%) 1 (0%)
1 BB 389/410 (95%) 388 (100%) 1 (0%)
1 BC 404/410 (98%) 401 (99%) 3 (1%)
1 C 393/410 (96%) 392 (100%) 1 (0%)
1 CA 410/410 (100%) 409 (100%) 1 (0%)

Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 | OB 380/410 (95%) | 388 (100%) | 1 (0%)
1 | cc 404/410 (98%) 401 (99%) | 3 (1%)
o | AD | 378/378 (100%) | 377 (100%) | 1 (0%)
2 | AE 375/378 (99%) | 374 (100%) | 1 (0%)
2 | AF 375/378 (99%) | 374 (100%) | 1 (0%)
o | BD | 378/378 (100%) | 378 (100%) 0
2 | BE 375/378 (99%) | 373 (100%) | 2 (0%)
2 | BF 375/378 (99%) | 374 (100%) | 1 (0%)
9 | CD | 378/378 (100%) | 378 (100%) 0
2 | cE 375/378 (99%) | 373 (100%) | 2 (0%)
2 | cF 375/378 (99%) | 374 (100%) | 1 (0%)
2 D 377/378 (100%) | 376 (100%) | 1 (0%)
2 E 375/378 (99%) | 374 (100%) | 1 (0%)
2 F 375/378 (99%) | 374 (100%) | 1 (0%)
3 | AJ 52/68 (76%) 2 (100%) 0 (100 ] [100]
3 | BJ 50/68 (74%) 0 (100%) 0 100 [ 100}
3 | I 50/68 (74%) 0 (100%) 0 100 ] [ 100}
3 J 52/68 (76%) 2 (100%) 0 100 ] [100]
4 | AG | 229/230 (100%) | 229 (100%) 0 100 ] [ 100}
4 | BG | 230/230 (100%) | 230 (100%) 0 100 ] [100]
4 | ca | 229/230 (100%) | 229 (100%) 0 100 [ 100}
4 G 229/230 (100%) | 229 (100%) 0 100 ] [ 100}
5 | AH 104/105 (99%) 103 (99%) | 1 (1%)
5 BH 105/105 (100%) 105 (100%) 0 |
5 CH 105/105 (100%) 105 (100%) 0 |
5 H 104/105 (99%) 103 (99%) (1%)
6 | Al 38/38 (100%) 38 (100%) 0
6 BI 38/38 (100%) 38 (100%) 0
6 CI 38/38 (100%) 38 (100%) 0
6 I 38/38 (100%) 38 (100%) 0
7 | AS 162/163 (99%) 160 (99%) | 2 (1%)
Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
7 | BS | 163/163 (100%) | 162 (99%) | 1 (1%)
7 | CS | 163/163 (100%) | 162 (99%) | 1 (1%)
7 S 162/163 (99%) 160 (99%) | 2 (1%)
s | Ab 124/182 (68%) | 124 (100%) 0 [100] [ 100]
s | Bb 123/182 (68%) 122 (99%) | 1 (1%)
s | on 123/182 (68%) 122 (99%) | 1 (1%)
8 b 124/182 (68%) | 124 (100%) 0 (100 100}
9 | Ac 22/63 (35%) 22 (100%) 0 |
9 | Be 22/63 (35%) 22 (100%) 0 |
9 Ce 22/63 (35%) 22 (100%) 0 |
9 c 22/63 (35%) 22 (100%) 0 100 ] [100]
10 | Ad 1/127 (1%) 1 (100%) 0 100 ] 100}
10 | Bd 1/127 (1%) 1 (100%) 0 100 ] [100]
10 | cd 1/127 (1%) 1 (100%) 0 100 [ 100}
10 d 1/127 (1%) 1 (100%) 0 100 ] [100]
12 | Af 27/75 (36%) 27 (100%) 0 100 [ 100}
12 | Bt 27/75 (36%) 27 (100%) 0 100 ] [ 100}
12 | Cf 2575 (33%) 25 (100%) 0 100 ] [100]
12 f 27/75 (36%) 27 (100%) 0 100 ] [ 100}
14 | Ai 29/36 (31%) 29 (100%) 0 100 ] [100]
14 | B 28 /36 (78%) 28 (100%) 0 100 [ 100}
14 | Ci 28 /36 (78%) 28 (100%) 0 100 ] [ 100}
14 i 290/36 (81%) 29 (100%) 0 100 ] [100]
16 8 29/66 (44%) 29 (100%) 0 |
16 | A8 29/66 (44%) 29 (100%) 0 100 ] [100]
16 BS 29/66 (44%) 29 (100%) 0 |
16 C8 29/66 (44%) 29 (100%) 0 |
17 | Aa 187/199 (94%) | 186 (100%) | 1 (0%)
17 | Ba 183/199 (92%) | 182 (100%) | 1 (0%)
17 | Ca 183/199 (92%) | 182 (100%) | 1 (0%)
17 a 187/199 (94%) | 186 (100%) | 1 (0%)
Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
18 | AK 49/49 (100%) 49 (100%)
18 | AL 49/49 (100%) 49 (100%)
18 | AM 49/49 (100%) 48 (98%)
18 | AN 48/49 (98%) 48 (100%)
18 | AO 48/49 (98%) 48 (100%)
18 | AP 49/49 (100%) 48 (98%)
18 | AQ 49/49 (100%) 49 (100%)
18 | AR 49/49 (100%) 49 (100%)
18 | BK 49/49 (100%) 49 (100%)
18 | BL 49/49 (100%) 49 (100%)
18 | BM 49/49 (100%) 48 (98%)
18 | BN 48/49 (98%) 48 (100%)
18 | BO 48/49 (98%) 48 (100%)
18 | BP 49/49 (100%) 48 (98%)
18 | BQ 49/49 (100%) 49 (100%)
18 | BR 48/49 (98%) 48 (100%) 100 [ 100}
18 | CK 49/49 (100%) 49 (100%) 100 ] [ 100}
18 | CL 49/49 (100%) 49 (100%) 100 ] [100]
18 | M 49/49 (100%) 48 (98%)
18 | CN 48/49 (98%) 48 (100%)
18 | €O 48/49 (98%) 48 (100%)
18 | cp 49/49 (100%) 48 (98%)
18 | cQ 49/49 (100%) 49 (100%) 0
18 CR 48/49 (98%) 48 (100%) 0 |
18 | K 49/49 (100%) 49 (100%) 0 100 ] [100]
18 | L 49/49 (100%) 49 (100%) 0 100 100}
18 | M 49/49 (100%) 48 (98%) | 1 (2%)
18 | N 48/49 (98%) 48 (100%) 0
18 | o 48/49 (98%) 48 (100%) 0
18 | P 49/49 (100%) 48 (98%) | 1 (2%)
18 | Q 49/49 (100%) 49 (100%) 0 100] ['z00
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Mol | Chain Analysed Rotameric | Outliers | Percentiles

18 R 49/49 (100%) 49 (100%) 0
All | Al | 14886/16432 (91%) | 14832 (100%) | 54 (0%)

5 of 54 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
AS 162 MET
BC 69 ASP
CS 113 ARG
17 Aa 185 ASN
18 AP 43 LYS

NI

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 127 such
sidechains are listed below:

Mol | Chain | Res | Type
17 Aa 39 ASN
1 BC 330 GLN
CH 85 ASN
17 Aa 63 GLN
1 BA 415 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.

5.4 Non-standard residues in protein, DNA, RNA chains (i)

There are no non-standard protein/DNA/RNA residues in this entry.

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 40 ligands modelled in this entry, 20 are monoatomic - leaving 20 for Mogul analysis.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
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the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. 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| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).

Mol | Type | Chain | Res | Link Count?onfgl\/llglzlgt:jZ | > 2 CountsBOIfli(li/Inglglj;Z | > 2
20 | ATP A 601 | 21 |26,33,33 | 0.93 1 (3%) | 27,5252 | 1.51 | 4 (14%)
20 | ATP | AA | 601 | 21 |263333| 092 | 1(3%) | 275252 | 151 | 4 (14%)
20 | ATP | AB | 601 | 21 |263333| 096 | 1(3%) |27,52,52| 1.60 | 4 (14%)
20 | ATP AC 601 | 21 |26,33,33| 0.95 1 (3%) | 27,5252 | 1.65 | 4 (14%)
22 | ADP | AD | 501 | 21 |242929| 1.00 | 1(4%) |254545| 1.86 | 4 (16%)
22 | ADP | AF | 501 | 21 |242029| 1.00 | 1(4%) | 254545| 1.35 | 3 (12%)
20 | ATP | B | 601 | 21 |263333] 096 | 1(3%) | 275252 | 1.60 | 4 (14%)
20 | ATP | BA | 601 | 21 |263333| 092 | 1(3%) | 27,5252 | 1.52 | 4 (14%)
20 | ATP BB 601 | 21 |26,33,33| 0.95 1 (3%) | 27,5252 | 1.56 | 4 (14%)
20 | ATP | BC | 601 | 21 |263333] 092 | 1(3%) | 275252 | 1.55 | 4 (14%)
22 | ADP | BD | 501 | 21 |242929| 1.15 | 2(8%) |254545| 1.97 | 3 (12%)
22 | ADP | BF | 501 | 21 |242929| 097 | 1(4%) | 254545 | 1.44 | 4 (16%)
20 ATP C 601 21 1 26,33,33 | 0.95 1 (3%) | 27,5252 | 1.65 4 (14%)
20 | ATP | CA | 601 | 21 |263333| 092 | 1(3%) | 27,5252 | 1.52 | 4 (14%)
20 | ATP | CB | 601 | 21 |263333] 094 | 1(3%) | 275252 | 157 | 4 (14%)
20 | ATP | CC | 601 | 21 [263333| 092 | 1(3%) | 27,5252 | 1.55 | 4 (14%)
22 | ADP | CD | 501 | 21 [242020] 1.16 | 2 (8%) | 254545 | 1.98 | 3 (12%)
22 | ADP | CF | 501 | 21 |242029] 097 | 1(4%) | 254545 | 1.44 | 4 (16%)
22 | ADP | D | 501 | 21 |242929| 1.00 | 1(4%) |254545| 1.86 | 4 (16%)
22 | ADP | F [ 501 | 21 [242020] 099 | 1(4%) | 254545 | 1.35 | 3 (12%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
’-” means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
20 | ATP A 601 21 - 2/18/38/38 | 0/3/3/3
20 | ATP AA 601 21 - 2/18/38/38 | 0/3/3/3
20 | ATP AB 601 21 - 4/18/38/38 | 0/3/3/3
20 | ATP AC 601 21 - 2/18/38/38 | 0/3/3/3

Continued on next page...
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Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
22 | ADP AD 501 21 - 3/12/32/32 | 0/3/3/3
22 | ADP AF 501 21 - 5/12/32/32 | 0/3/3/3
20 | ATP B 601 21 - 4/18/38/38 | 0/3/3/3
20 | ATP BA 601 21 - 5/18/38/38 | 0/3/3/3
20 | ATP BB 601 21 - 8/18/38/38 | 0/3/3/3
20 | ATP BC 601 21 - 0/18/38/38 | 0/3/3/3
22 | ADP BD 501 21 - 6/12/32/32 | 0/3/3/3
22 | ADP BF 501 21 - 5/12/32/32 | 0/3/3/3
20 | ATP C 601 21 - 2/18/38/38 | 0/3/3/3
20 | ATP CA 601 21 - 5/18/38/38 | 0/3/3/3
20 | ATP CB 601 21 - 8/18/38/38 | 0/3/3/3
20 | ATP CC 601 21 - 0/18/38/38 | 0/3/3/3
22 | ADP CD 501 21 - 7/12/32/32 | 0/3/3/3
22 | ADP CF 501 21 - 5/12/32/32 | 0/3/3/3
22 | ADP D 501 21 - 3/12/32/32 | 0/3/3/3
22 | ADP F 501 21 - 5/12/32/32 | 0/3/3/3

The worst 5 of 22 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
22 CD 501 | ADP | C2-N3 | 3.09 1.37 1.32
22 BD 501 | ADP | C2-N3 | 3.04 1.37 1.32
22 F 501 | ADP | C5-C4 | 2.98 1.47 1.40
22 AF 501 | ADP | C5-C4 | 2.98 1.47 1.40
20 AC 601 | ATP | C5-C4 | 2.96 1.47 1.40

The worst 5 of 76 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
22 CD 501 | ADP | N3-C2-N1 | -7.50 116.60 128.68
22 BD 501 | ADP | N3-C2-N1 |-7.47 116.63 128.68
22 AD 501 | ADP N3-C2-N1 | -6.48 118.24 128.68
22 D 501 | ADP | N3-C2-N1 | -6.46 118.27 128.68
20 C 601 | ATP | PA-O3A-PB | -4.27 119.00 132.57

There are no chirality outliers.

5 of 81 torsion outliers are listed below:
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Mol | Chain | Res | Type Atoms
22 D 501 | ADP | C5-O5-PA-O1A
22 D 501 | ADP | C5-0O5’-PA-O2A
22 D 501 | ADP | C5-05-PA-O3A
22 AD 501 | ADP | C5-0O5-PA-O1A
22 AD 501 | ADP | C5-05-PA-O2A

There are no ring outliers.

11 monomers are involved in 13 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
22 AD 501 | ADP 1 0
20 BA 601 | ATP 1 0
20 BB 601 | ATP 2 0
20 BC 601 | ATP 1 0
22 BD 501 | ADP 1 0
22 BF 501 | ADP 1 0
20 CA 601 | ATP 1 0
20 CB 601 | ATP 2 0
20 cC 601 | ATP 1 0
22 CD 501 | ADP 1 0
22 D 501 | ADP 1 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand ATP A 601

Bond lengths Bond angles

Torsions Rings
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Ligand ATP AA 601

Bond lengths Bond angles

Torsions Rings
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Ligand ATP AB 601

Bond lengths Bond angles

Torsions Rings
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Ligand ATP AC 601
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Ligand ADP AF 501
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Ligand ATP BA 601
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Ligand ATP BB 601
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Ligand ATP BC 601
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Ligand ADP BF 501
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5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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