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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 2.80 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 0 . 9
Ramachandran outliers I o — 0.1%
Sidechain outliers NN | N 1.2%
Worse Better

0 Percentile relative to all structures

[I 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 127 45% 13% 42%
1 B 127 48% 10% 42%
1 C 127 46% 13% 42%
1 D 127 50% 9% 42%
1 E 127 46% 12% - 42%
1 F 127 42% 17% 42%
1 G 127 46% 12% 42%
1 H 127 49% 9% 42%
1 I 127 47% 11% 42%

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

Mol | Chain | Length Quality of chain
1 J 127 47% 42%
2 P 229 42% 7% 51%
3 Q 74 82% 15%
4 R 199 80% 9% | 11%
5 S 317 74% 4%  13%
6 T 562 68% 17% .- 14%
6 U 562 76% 16% - 7%
6 \Y 562 75% 16% - 7%
7 X 574 75% 18% e%
7 Y 574 72% 19% 0%
7 y/ 574 80% 13% 6%
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2 Entry composition (i)

There are 11 unique types of molecules in this entry. The entry contains 33961 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 Mitochondrial ATP synthase subunit c.

Mol | Chain | Residues Atoms AltConf | Trace
IR HIEEE
IDERE TS HERE
IER T HERE
IDERF T HERE
IDERFPFHIERE
IDERFP P HIERE
KNP HIERE
INENFFY T HIEEE
L] 74 S a0 s s g ; 0
L 74 S aw s s g ; 0

e Molecule 2 is a protein called Mitochondrial ATP synthase subunit OSCP.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 P 13 86 570 145 170 1 0 0

e Molecule 3 is a protein called epsilon: Polytomella F-ATP synthase epsilon subunit.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 Q 2 561 358 102 99 2 0 0

e Molecule 4 is a protein called Mitochondrial ATP synthase subunit delta.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 R 1 1303 833 213 256 1 0 0

e Molecule 5 is a protein called ATP synthase gamma chain, mitochondrial.

Mol | Chain | Residues Atoms AltConf | Trace
g 5 217 rgcl)gél 13?27 31;17 4(1)6 180 0 0
e Molecule 6 is a protein called ATP synthase subunit alpha.

Mol | Chain | Residues Atoms AltConf | Trace
61 T 15| o0 o o s 11 0 0
61 U 2| a0 om s 120 11 0 0
61V | e om0 18 11 0 0

There are 3 discrepancies between the modelled and reference sequences:

Chain

Residue

Modelled | Actual | Comment Reference
T 266 ARG LYS conflict UNP A0ZW40
U 266 ARG LYS conflict UNP A0ZW40
\% 266 ARG LYS conflict UNP A0ZW40

e Molecule 7 is a protein called ATP synthase subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
7 X o2 Z(itlzl 25086 61:9]6 8(2)() 1S3 0 0
7 Y o2l ggg;l 2535 61;10 7(2:3)9 1S3 0 0
7 z 538 ZS?ZI 25068 6152 8(1)4 1S3 0 0

There are 6 discrepancies between the modelled and reference sequences:

Chain

Residue | Modelled | Actual | Comment Reference
X 350 ALA GLY conflict UNP A0ZW41
X 387 LEU ARG conflict UNP A0ZW41
Y 350 ALA GLY conflict UNP A0ZW41
Continued on next page...
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Chain | Residue | Modelled | Actual | Comment Reference
Y 387 LEU ARG conflict UNP A0ZW41
Z 350 ALA GLY conflict UNP A0ZW41
7 387 LEU ARG conflict UNP A0ZW41

e Molecule 8 is ADENOSINE-5-TRIPHOSPHATE (three-letter code: ATP) (formula:

C10H16N5013P3).
ATP
NH,
Y N
N e TN \\
f_\l \ OH
..oj' 1
( o
-
“Howz
=0
FP~on
= ‘.O -
HO .~P o
°
Mol | Chain | Residues Atoms AltConf
Total C N O P
8 T 1 31 10 5 13 3 0
Total C N O P
8 U 1 31 10 5 13 3 0
Total C N O P
8 v 1 31 10 5 13 3 0

e Molecule 9 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms AltConf

9 X 1 Total Mg 0

1 1
9 e 1 Total Mg 0

1 1

Total Mg

9 T 1 1 1 0
9 v 1 Toltal N{g 0

Continued on next page...
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Mol | Chain | Residues Atoms AltConf
Total Mg
9 U 1 1 1 0

e Molecule 10 is ADENOSINE-5'-DIPHOSPHATE (three-letter code: ADP) (formula:

C1oH15N5010P5).
ADP
;
‘ TC|-'N -
f’ oM
- \O::
‘Ho e
O
cem 0
-:Ca)
Mol | Chain | Residues Atoms AltConf
Total C N O P
10 X 1 27 10 5 10 2 0
Total C N O P
10 Y 1 27 10 5 10 2 0
e Molecule 11 is water.
Mol | Chain | Residues Atoms AltConf
1 T 7 To;al (7) 0
11| U 9 Togtal (9) 0
1| v 7 TO;al (7) 0
11 X 9 Togtal (9) 0
11 Y 6 Toﬁtal (g 0
11 Z 9 Toztal (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.

e Molecule 1: Mitochondrial ATP synthase subunit ¢

Chain A: 45% 13% 42%
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Chain C: 46% 13% 42%
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e Molecule 1: Mitochondrial ATP synthase subunit ¢
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e Molecule 1: Mitochondrial ATP synthase subunit ¢
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Chain E: 46% 12% . 42%
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e Molecule 1: Mitochondrial ATP synthase subunit ¢

Chain F: 42% 17% 2%
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e Molecule 1: Mitochondrial ATP synthase subunit ¢

Chain G: 46% 12% 42%
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e Molecule 1: Mitochondrial ATP synthase subunit ¢

Chain H: 49% 9% 42%

L71
]
V74
|
V8o

T110
E111
I113
A114
L1156

*

e Molecule 1: Mitochondrial ATP synthase subunit ¢

Chain I: 47% 11% 2%
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e Molecule 1: Mitochondrial ATP synthase subunit ¢

Chain J: 47% 11% 42%
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e Molecule 2: Mitochondrial ATP synthase subunit OSCP

Chain P: 42% 7% 51%
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e Molecule 3: epsilon: Polytomella F-ATP synthase epsilon subunit

Chain Q: 82% 15% .

e Molecule 4: Mitochondrial ATP synthase subunit delta
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e Molecule 5: ATP synthase gamma chain, mitochondrial

. I
Chain S: 74% 14% 13%
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e Molecule 6: ATP synthase subunit alpha
. I
Chain T: 68% 17% - 14%

WO RLDWIDE

PROTEIN DATA BANK

EMDataBank

Unified Data Resource for J0EM



6RDB

wwPDB/EMDataBank EM Map/Model Validation Summary Report

Page 11

047d
L9771
79Tl

€STA

TSTA

vrIA
evTT

CETA

0E€TA

€210

T2IN
01T

€0TA

TOTY

LBA

761

z6a

68S

€8H

7oed

LS€T

Ll

TSed

6VEV

Sved
Yved

=l mE @R 8RR85R S
< < =y < R S TS S U s
2l x (=4 < HAaH@OEDOH>

el

8€EES

SeeY

9zea

€CeI

viey

S0€S
Y0€X

T0€T
00€d

L6ed

L8TH

69T/

1928
9924
S9Tx

9€CI
SETY

[A%AN
Teen

8zTh
praasy
9zgea
0zey
102X

S8TA

6.%4
9.%4
CTLYA
970

{44718
1574720

6ETI
8E¥D

SEVD
{4545
62vY

14740
(444

8THY

91¥d

0THL

80%1

9071

£0%a

00¥S

T8EN

08ed

0LeX

1

ATP synthase subunit alpha

0§51

157400

9€9T

€94

0TSy

9150

IS

S0SL

TOSA

e Molecule 6

80T1
L0732

00TT

LBA

7%
-

%81

T9H

841

16%
-

9GS

€64
[4°):1

S71

76%

Chain U

S0€s
70ex
€0ed
00ed
8.0
j2ka8

8921

$92b
ista¥
9¥%CN
6€TI

9€TI
SETY

¢ETL
TETH

8zzh

praas
9zea

A4S

[454¢

0712a

L0231

T8TH

0LTd

Y91l

GSTI

€GTA

TSTA
0STI

9€TS
LZTA

c¢ria

18¥)
€8V
6.%4

9.%d
S.va

29vd
970

Ly¥
9YP1

evvy

B6ETI

LEVd
9€vd

(444

(45748

T8EN

08ed
6LEY
8LEL
TLET
TLe8
0Lex
7ogd
T9€1
LS€T

€5€Q

TSed

6YEY
8ved

9zea

€CeI

71ed

(4578

L

e Molecule 6: ATP synthase subunit alpha

65971
0S8ST
LS
TvSy
GESI
0zsy
L1SI

915a
5780

6671

L6770

7%

16%

75%

Chain V

(4310

964

v6I

06A

L8A

81

69V

9971

(44538

81eN

vied

S0€S
4098

43108
€824

3

192

S92
$92h

eV

8ETY

1

9€CI
SETV

[4XAN
TeETH

ozey

otea

L0eH
90CA

7021

20z

S6TH

BLIN

LSTd

€STA
ZSTIN

0STI

EVIT

scia

[44 %
TCIN

8TTH

it

EVPY

62vd

TTYN
1474

8Tvd
L1%1
91¥%D

145728

80%1

90¥I
€8€1
T8EN
18€d

B6LEV
8LEL

0LEN

89€T
£9€ed
09¢€y
LS€T
€5ed
TS8ed
8ved
Lved
9%eD
£ved

0%eT

9ged

veER

12T

€553

TSSH
0S8ST

%80
9%91

YESN
TESA
6ZSN
8054

(4078
TOSA

8671
L6%0

887h
987
YLV
097V

LSPY
9S¥A

€SPX

ATP synthase subunit beta

e Molecule 7

6%

18%

75%

Chain X

SeTI
¥Zia

8111

TTTA
OTTH

2OTA

864

68Y

6LH

cL1

S9N

6va

(47l

9ed

EMDataBank

Unified Data Resource for J0EM

O

R LDWIDE

PROTEIN DATA BANK

W



6RDB

wwPDB/EMDataBank EM Map/Model Validation Summary Report

Page 12

8420
9,23
(Vkact

1921

¥92L
T9CZA

892y
Lsey

€9cd

0szb
6%2H

Eigan
felaac
€2T1
612

9124
S12H

€1CA

06TL

*

981D
G8TV
781D
€8TD
8LTX
VAR

L9TA
99TA

v91I

6STI

8¥1d

SPTY

0¥TI

0€Ta

S6€d
76EV

c¢6eI
TEEA

68€d

L

L8€T
98EN

€8EL

T8ea

€LET

99¢eY

TS€d

90€s

£0€Y
20€d

76TN

0624
682H

982N

1821

[4sieicy

0§SY

vesI

cTsy

6154

918X

1154

6054

90SI

Y0Sx
€08V

00Sa
Levd
v6va
T6%a
6.7
YLV1
TLYD
6S¥Y
Eig]
vvvs
evP1
8EVN
SEVY

9T¥I
ST9Q

86EN

ATP synthase subunit beta

e Molecule 7

9%

19%

72%

Chain Y

984
8.Lb
S.4
cL1

994

94

18d

TS

67a

428

[474)]

6EA

(4144
T9zA
092y

(44}

0szh
6%2D
8%CA
921
6€2H

9ty
S1cd

€611
T6TA
0671
6814

81D
€810

081D

SLTH

99TA

8GTd

8v1d

SvTH

cvis

9€Ta

TETD

1211
0ZTH

911D

TTTA

SOTL
vota

TOTH

864

68V

veev

S8¢€d

08€1

€LET

89€1

S9€S

89€T

6ved

9veT

cved
1528

8eey

€EET

SCeT

T2eT

€Tel

0TEL

80€A

LOEY

90€S

TOET

662V

62N

0624
6824

1821
982N

¥8cA

€L2Y

0Lz3

9921

7921

9T8%
COSH
8673
S67A
68%A
S8%V

28%d
T8%1

YLVT
657
89%D
LS%d
9S8¥%L
8vvb
i)
44
EVVT

8EYA

9EVY

0EVN
62%d

L2%d

1474
L1%1

807D

90%A

2o%d
TO%d

86EN

ATP synthase subunit beta

e Molecule 7

6%

13%

80%

Chain Z

OTTY

LOTS

TOTX

864

961

z8a

6LH

994
S9A

651

LSd

TS

oveT

8LV
LEED

-

0T€X
60€D

1

S0€d
70€T

S6CS

982N

8z
9,24
cLed
¥92L
ves

SETT
veeH

1€
i4448
6124
912H
¥0CH
€8TD
SLTH
0LTT
S9TH
T9TA
8S9Td
0¥TI
[4310]
1211

TTTA

€LY
85SL

i
SPST

TESA
1291
s

813s
L1SA

COSH
TOSY

86¥)
L6%3

6871
L8%A
28%d
SLvL
0L%d
65
Eiad]
6EVI
SEVY
0EPN
Leva
9]
96€H
TBEL
79¢e1
LSEH
§5ed

6ved

EMDataBank

Unified Data Resource for J0EM

O

R LDWIDE

PROTEIN DATA BANK

W



Page 13 wwPDB/EMDataBank EM Map/Model Validation Summary Report 6RDB

4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided Depositor
Number of particles used 400918 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor

CORRECTION

Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 35 Depositor
Minimum defocus (nm) -400 Depositor
Maximum defocus (nm) -5000 Depositor
Magnification 75000 Depositor
Image detector FEI FALCON IIT (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 | prig7 | 47152 | RMSZ | 42 >2

1 A 0.31 0/520 0.50 0/704

1 B 0.30 0/520 0.57 1/704 (0.1%)

1 C 0.30 0/519 0.57 1/701 (0.1%)

1 D 0.28 0/520 0.57 0/704

1 E 0.29 0/520 0.60 0/704

1 F 0.29 0/520 0.59 0/704

1 G 0.31 0/520 0.56 0/704

1 H 0.30 0/520 0.64 0/704

1 I 0.30 0/520 0.55 0/704

1 J 0.31 0/520 0.56 0/704

2 P 0.34 0/899 0.53 0/1218

3 Q 0.31 0/574 0.51 0/774

4 R 0.34 0/1336 0.52 0/1827

5 S 0.35 0/2153 0.55 0/2901

6 T 0.46 0/3709 0.59 | 2/5023 (0.0%)

6 U 0.44 0/4048 0.58 0/5477

6 \Y 0.42 0/4030 0.56 0/5456

7 X 0.48 | 2/4176 (0.0%) | 0.59 | 3/5659 (0.1%)

7 Y 0.41 0/4015 0.55 0/5440

7 Z 0.39 0/4147 0.55 0/5619
All All 0.40 | 2/34286 (0.0%) | 0.57 | 7/46431 (0.0%)

All (2) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
7 X 349 | PRO | N-CA | 12.98 1.69 1.47
7 X 348 | ASP C-N 2.79 1.45 1.34

The worst 5 of 7 bond angle outliers are listed below:
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Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
7 X 36 | ASP | CB-CG-OD1 | 9.50 126.85 118.30
7 X 349 | PRO CA-N-CD -8.42 99.71 111.50
6 T 167 | LEU | CA-CB-CG | 7.83 133.32 115.30
1 C 95 ILE | CG1-CB-CG2 | -5.82 98.60 111.40
1 B 123 | LEU CA-CB-CG | 5.53 128.02 115.30

There are no chirality outliers.

There are no planarity outliers.

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.

PROTEIN DATA BANK

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 514 0 554 13 0
1 B 514 0 554 10 0
1 C 514 0 253 12 0
1 D 514 0 254 8 0
1 E 514 0 554 14 0
1 F 014 0 554 20 0
1 G 514 0 554 15 0
1 H 514 0 554 12 0
1 I 514 0 554 13 0
1 J 514 0 254 14 0
2 P 886 0 921 13 0
3 Q 961 0 265 8 0
4 R 1303 0 1266 13 0
) S 2130 0 2180 45 0
6 T 3649 0 3777 94 0
6 U 3980 0 4120 74 0
6 \Y 3961 0 4104 87 0
7 X 4115 0 4137 97 0
7 Y 3957 0 3967 84 0
7 Z 4087 0 4110 o6 0
8 T 31 0 12 6 0
8 U 31 0 12 1 0
8 Vv 31 0 12 1 0
9 T 1 0 0 0 0
9 U 1 0 0 0 0

Continued on next page...
B atowio
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
9 V 1 0 0 0 0
9 X 1 0 0 1 0
9 Y 1 0 0 0 0

10 X 27 0 12 3 0
10 Y 27 0 12 5 0
11 T 7 0 0 0 0
11 U 9 0 0 1 0
11 \% 7 0 0 0 0
11 X 9 0 0 6 0
11 Y 6 0 0 1 0
11 Z 2 0 0 0 0
All All 33961 0 34746 291 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 9.

The worst 5 of 591 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)
7:X:349:PRO:CA 7:X:349:PRO:N 1.69 1.43
5:5:305:ILE:CD1 6:U:345:PRO:HB2 1.67 1.24
7:X:215:GLU:OE2 11:X:701:HOH:O 1.60 1.14
7:X:183:GLY:HA3 | 7:X:189:LYS:HD3 1.29 1.13
6:V:265:LYS:HG3 | 6:V:268: THR:HG22 1.21 1.10

There are no symmetry-related clashes.

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

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 72/127 (57%) 72 (100%) 0 0 100§ § 100
Continued on next page...
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Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 B 72/127 (57%) | 72 (100%) 0 0 100 ] [100]
1 C 71/127 (56%) | 71 (100%) 0 0 100 [ 100]
1 D 72/127 (57%) | 71 (99%) | 1 (1%) 0 100 ] [ 100]
1 E 72/127 (57%) | 71(99%) | 1 (1%) 0 100 | 100]
1 F 72/127 (57%) | 71(99%) | 1 (1%) 0 (100 [ 100]
1 a 72/127 (57%) | 71 (99%) | 1 (1%) 0 100 ] [100]
1 H 72/127 (57%) | 72 (100%) 0 0 100 | 100]
1 I 72/127 (57%) | 70 (97%) | 2 (3%) 0 100 ] [ 100]
1 J 72/127 (57%) | 70 (97%) | 2 (3%) 0 100 | 100]
2 P 111/229 (48%) | 103 (93%) | 8 (7%) 0 [100] [ 100]
3 Q 70/74 (95%) | 68 (97%) | 2 (3%) 0 100 ] [100]
4 R 175/199 (88%) | 162 (93%) | 13 (7%) 0 |
5 S 275/317 (87%) | 265 (96%) | 10 (4%) 0 |
6 T 481/562 (36%) | 468 (97%) | 12 (2%) | 1 (0%)

6 U 519/562 (92%) | 493 (95%) | 25 (5%) | 1 (0%) 49 |81
6 \% 518/562 (92%) | 507 (98%) | 10 (2%) | 1 (0%) 49 |81
7 X 540/574 (94%) | 502 (93%) | 37 (7%) | 1 (0%) 49 |81
7 Y 519/574 (90%) | 486 (94%) | 32 (6%) | 1 (0%) 49 |81
7 Z 536/574 (93%) | 510 (95%) | 25 (5%) | 1 (0%) 49 |81
All | Al | 4463/5497 (81%) | 4275 (96%) | 182 (4%) | 6 (0%) 56 | 84]

5 of 6 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
6 \Y 420 ALA
7 X 308 VAL
7 Z 308 VAL
6 U 513 ARG
7 Y 148 PRO

5.3.2 Protein sidechains (i)

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.
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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 50/86 (58%) | 50 (100%) 0 100 ] [100]
1 B 50/86 (58%) | 50 (100%) 0 100 [ 100
1 C 50/86 (58%) | 50 (100%) 0 [100] [100]
1 D 50/86 (58%) | 49 (98%) | 1 (2%)

1 E 50/86 (58%) | 49 (98%) | 1 (2%)

1 F 50/86 (58%) | 50 (100%) 0

1 a 50/86 (58%) | 50 (100%) 0 [100] [100]
1 H 50/86 (58%) | 50 (100%) 0 100 [100]
1 I 50/86 (58%) | 50 (100%) 0 [100] [ 100
1 J 50/86 (58%) | 50 (100%) 0 100 ] [100]
2 P 08/196 (50%) | 98 (100%) 0 [100] [ 100
3 Q 56/58 (97%) | 56 (100%) 0 [100] [100]
4 R | 134/151 (89%) | 134 (100%) 0 100 ] [100]
5 S 235/265 (89%) | 235 (100%) 0 |
6 T | 383/448 (86%) | 373 (97%) | 10 (3%)

6 U | 419/448 (94%) | 411 (98%) | 8 (2%)

6 V| 418/448 (93%) | 406 (97%) | 12 (3%)

7 X | 449/469 (96%) | 443 (99%) | 6 (1%)

7 Y | 430/469 (92%) | 428 (100%) | 2 (0%)

7 7 | 446/469 (95%) | 444 (100%) | 2 (0%)

All | Al | 3568/4281 (83%) | 3526 (99%) | 42 (1%)

5 of 42 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
6 U 347 ARG
6 \Y 300 PHE
7 Y 285 ASP
6 U 348 GLU
6 \Y 267 SER

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes.

sidechains are listed below:
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Mol | Chain | Res | Type
6 \Y 139 HIS
6 \Y 488 GLN
7 Z 250 GLN
6 \Y 244 ASN
6 \Y 497 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 10 ligands modelled in this entry, 5 are monoatomic - leaving 5 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
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?onlgl\/llgrzlgt:jZ | > 2 CountsBorli(li\/[nglghj;Z | > 2
ATP T 1001 9 26,33,33 | 0.70 0 27,562,52 | 0.76 1 (3%)
ATP U 1001 | 9 26,3333 | 0.67 0 27,52,52 | 0.74 1 (3%)
ATP \Y 1001 9 26,33,33 | 0.69 0 27,562,52 | 0.76 1 (3%)
10 | ADP | X | 601 | 9 |242929| 0.67 0 254545 | 0.72 | 1 (4%)
10 | ADP Y 601 9 24,29,29 | 0.67 0 25,4545 | 0.72 1 (4%)

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
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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
ATP T 1001 9 - 5/18/38/38 | 0/3/3/3

ATP | U |1001]| 9 - 2/18/38/38 | 0/3/3/3
ATP | v |1001]| 9 - 3/18/38/38 | 0/3/3/3
10 [ ADP | X [601] 9 - 6/12/32/32 | 0/3/3/3
10 [ADP | Y [601] 9 - 3/12/32/32 | 0/3/3/3

There are no bond length outliers.

All (5) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
8 A% 1001 | ATP | C5-C6-N6 | 2.21 123.84 120.38
10 X 601 | ADP | C5-C6-N6 | 2.17 123.79 120.38
10 Y 601 | ADP | C5-C6-N6 | 2.16 123.78 120.38
8 U 1001 | ATP | C5-C6-N6 | 2.16 123.78 120.38
8 T 1001 | ATP | C5-C6-N6 | 2.16 123.77 120.38

There are no chirality outliers.

5 of 19 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
10 X 601 | ADP | C5-O5-PA-O3A
8 \Y 1001 | ATP | C5-05-PA-O2A
10 Y 601 | ADP | C3’-C4-C5’-05’
10 X 601 | ADP | C3-C4-C5’-05’
10 Y 601 | ADP | O4’-C4’-C5-05’

There are no ring outliers.

5 monomers are involved in 16 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
8 T 1001 | ATP 6 0
8 U 1001 | ATP 1 0
8 \Y 1001 | ATP 1 0
10 X 601 | ADP 3 0
10 Y 601 | ADP 5 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
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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.

Ligand ATP T 1001

Bond lengths

Torsions Rings
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Ligand ATP U 1001

Bond lengths Bond angles

Torsions Rings
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Ligand ATP V 1001

Bond lengths

Bond angles
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Ligand ADP X 601

&
I
I
-

Bond angles

Torsions

Rings

WO RLDWIDE

PROTEIN DATA BANK

Unified Data Resource for J0EM



Page 24

wwPDB/EMDataBank EM Map/Model Validation Summary Report

6RDB

Ligand ADP Y 601

Bond lengths

Bond angles

Torsions

Rings

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

The following chains have linkage breaks:

Mol | Chain | Number of breaks
1 C 1
U 1

All chain breaks are listed below:

Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 C 126:PHE C 127:ALA N 3.30
1 U 344:PRO C 345:PRO N 3.23
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