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

We welcome your comments at validation@mail. wwpdb. org
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https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

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

MolProbity : 4.02b-467
Mogul : 1.8.5 (274361), CSD as541be (2020)
Xtriage (Phenix) : NOT EXECUTED
EDS : NOT EXECUTED

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

Validation Pipeline (wwPDB-VP) : 2.11
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1 Overall quality at a glance (i)

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

The reported resolution of this entry is 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 . 51
Ramachandran outliers M 0.5%
Sidechain outliers I 14.0%
Worse Better

0 Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 141614 3569 (2.80-2.80)
Ramachandran outliers 138981 3498 (2.80-2.80)
Sidechain outliers 138945 3500 (2.80-2.80)

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

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 510 29% 57% 12%
2 B 479 25% 58% 14%
3 G 270 24% 20% . 54%
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2  Entry composition (i)

There are 8 unique types of molecules in this entry. The entry contains 8489 atoms, of which 0

are hydrogens and 0 are deuteriums.

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

atoms.

e Molecule 1 is a protein called PROTEIN (F1-ATPASE ALPHA CHAIN).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N 0O S
1 A 501 3810 2395 673 730 12 0 13 0
e Molecule 2 is a protein called PROTEIN (F1-ATPASE BETA CHAIN).
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N @) S
2 B 477 3598 2279 610 697 12 0 19 0
e Molecule 3 is a protein called PROTEIN (F1-ATPASE GAMMA CHAIN).
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
3 G 124 956 592 175 182 7 0 124 0

There is a discrepancy between the modelled and reference sequences:

Chain

Residue

Modelled

Actual

Comment

Reference

G

1

ARG

LYS

CONFLICT

UNP P35435

e Molecule 4 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
1 A 1 Tofal l\gg 0 0

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

C10H16N5013P3)-
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
g A 1 31 10 5 13 3 0 0

e Molecule 6 is PHOSPHATE ION (three-letter code: PO4) (formula: O4P).

PO4
O3

O-

P
04
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O P
6 B 1 5 11 0 0

e Molecule 7 is ADENOSINE-5-DIPHOSPHATE (three-letter code: ADP) (formula:
C1oH15N5010P2).
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
7 B 1 27 10 5 10 2 0 0
e Molecule & is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
8 A 34 24 a4 0 0
Total O
8 B 24 o4 o4 0 0
Total O
8 G 3 3 3 0 0
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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-
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

coded according to the number of geometric quality criteria for which they contain at least one
not in the model, are shown in grey.

3 Residue-property plots (i)

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
Note EDS was not executed.

e Molecule 1: PROTEIN (F1-ATPASE ALPHA CHAIN)

Page 6
Chain A:

€TA

61V
81D

oTTH

€TTS

12TA

8TTY
LTTD

STTI
234
ETTN

01TV

80TA
LOTA
9074
SO0TH

€071
[do)ics
1010

E9CTH

0S2ZH

8%Tk

iZ4)

£veh
(4741

8€cTa

ge€TL
veTY

CTETA

0€TI
62TL
8TTR
LTTH
9TTH
et44 )
244

(444

(4455

81T

ST12h

€1TA
C1TlL
T1C8
0T2H

9921

€£9CH

792D

89T

ejetdc

LEER

GEES
YEEN

6CEL

Lgel
9TEN

£TEY

TTET
ozes

SSPI

€971
(4528
T9%D

6%7A

3

SPYI

(447
970

6EVH
8EVI

9ETNH
GePd

329
(45741}
€YD
0E7D
6Z%)
8Z%1

el 7S
qThL

€Ty

0cThY
61%S

L1911

011

9074

£0%d

T0%Y

LBER

S6EV
v6e1
£6€H
26€1

L8eY

6053

908V

e Molecule 2: PROTEIN (F1-ATPASE BETA CHAIN)

8674

14%

58%

25%

Chain B:

ik
(47
T
0%

8EA
Led

SEV

€eT

621

E€CTA

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#residue_plots

1IMAB

wwPDB X-ray Structure Validation Summary Report

o
o
=

Page 7

|
€ETT
CTETI

0ETh

8TTA

gcrd
¥C1I
€eTd
cctd
TCTd
0TV
6113
811V

9T7I

4234

(4341}
TTIY
0TTL

80TI
L0Td

€014a
20TI
T01d
0013

761

™
)
~

88d

3

98A
S98d
¥81

T8I

6.D
8LS
LLa
9LT
SLA

L6TA
9671
S6Td

1614

6874

181D
98TA

81V
€814
Z8TA
1818
087X

841D
LLTH

SLTH
DLV

TLIN
TLIN
0LTI
69711
8913
LOTH

9911
$9TA

791D

84TV
LSTD
981D
9674

T8TH

[44%)
T71a
0%TA
6ETA

LETI

09cH

8GTI
LSGTN

§96egI
vscd
€621

13:148
0Sca

Lycd

a4
£vcd
(4729

6€TA
8€TL
LeT1
9€TH
SETL
veTT
gecy

0ZeH

8TCA
L1271

STTA

112V

80C1

90TI

€0Ts

00T

LTEV
oted
STeL

80€h

90€S
SOEL

€0€S
c0€d

3

8621
L62L
9621
962y
v62d
£62h

062D
682
88cda
L8CL
98TV

z82h

082H

LLTS
9.cd
§.eI
x4

[9X4

0LV

89CA
L9ca

vocy
€92h

88€I
L8EI
98€d

¥8e1
€8€S
z8eY
T8€X
08ed
6LED
8L€1T
LLET
9LEN
GLeh
YLEN

TLEY

0LEA

L9EH

S9€S
¥9€d
E£9€A

L

639€Q
8GEN

9GEY

¥eeL
£GES

0sed

8veEN
LYEV
9ved
51498

£%€D
{4259
el

6EET

Le€Yd
9EES

veen
€EEL
TEEL

ogea

8CEH

(414}

0870

8¥va
LY%D

i

€790

6ETN

LEDL
9E%d

PEVT
£€%d

0EPH
62%D

STHL

11444
0THA

8T%4d

9THd
ST%S
BIHT
€Thd
(4521

0T%I

80%Y

90%4

w0vA
£0%L

109
00%a

86€d

v6ea

16€T

LLYH

€L%T

1,90

69%%
89%V

PROTEIN (F1-ATPASE GAMMA CHAIN)

99%V
S9%d

£9%1

19%D

e Molecule 3

697N

Ysva

54%

20%

24%

Chain G

07A

1841
98I

w8

188

6LH

~
~
B

SLD

£€9¢1
2T9CI
T9¢H

892d

elcta
vacA
€8TV

TGcH
08zl

+

€%
(47495

0%2I

8€Ta

YETH

TETY

i

8TV

etd44s
4441

[addi}

8TCL

STTH

TR
0121

80CN

9021

6921

99TV

O

R LDWIDE
PROTEIN DATA BANK

W



Page 8

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section is therefore incomplete.

Property Value Source
Space group H32 Depositor
Cell constants 143.67A 143.67A 361.15A .
Depositor
a, b, c,a, B, 90.00° 90.00°  120.00°
Resolution (A) 6.00 — 2.80 Depositor
7 Data completencss 65.0 (6.00-2.80) Depositor
(in resolution range)
Rinerge (Not available) Depositor
Reym 0.10 Depositor
Refinement program X-PLOR 3.851 Depositor
R, Rree 0.217 , 0.290 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 8489 wwPDB-VP
Average B, all atoms (A2) 52.0 wwPDB-VP



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#data_stats
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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: ATP,
MG, PO4, 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 | p\1q7 #é\ >5 | RMSZ #é\ >5
1 A 0.47 0/3862 0.78 1/5212 (0.0%)
2 B 0.51 0/3657 0.81 1/4961 (0.0%)
3 G 0.31 0/960 0.53 0/1279
All All 0.47 0/8479 0.77 | 2/11452 (0.0%)

There are no bond length outliers.

All (2) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
B 115 | PRO | N-CA-CB | 5.50 109.90 103.30
1 A 79 ASP N-CA-C | 5.45 125.71 111.00

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.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 3810 0 3884 406 0
2 B 3598 0 3640 449 0
3 G 956 0 1016 39 0
4 A 1 0 0 0 0
3 A 31 0 12 6 0
6 B Y 0 0 1 0

Continued on next page...


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
7 B 27 0 12 7 0
8 A 34 0 0 12 0
8 B 24 0 0 5 0
8 G 3 0 0 0 0
All All 8489 0 8564 866 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 51.

The worst 5 of 866 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)
1:A:62:MET:SD 1:A:95:VAL:HG21 1.95 1.07
2:B:38:VAL:HG21 | 2:B:45:LEU:HD23 1.38 1.05
2:B:37:GLU:HB2 2:B:76:LEU:HB3 1.32 1.05
2:B:133:LEU:HD13 | 2:B:148:LYS:HE3 1.40 1.04
1:A:151:LYS:HE3 | 1:A:436:MET:HG3 1.39 1.02

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (1)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all X-ray entries followed by that with respect to entries
of similar resolution.

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 499/510 (98%) | 357 (72%) | 101 (20%) | 41 (8%) |
2 B 475/479 (99%) | 307 (65%) | 109 (23%) | 59 (12%)

3 G 118/270 (44%) 96 (81%) | 18 (15%) 4 (3%)

All All 1092/1259 (87%) | 760 (70%) | 228 (21%) | 104 (10%)

5 of 104 Ramachandran outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
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Mol | Chain | Res | Type
1 A 15 GLU
1 A 17 ILE
1 A 44 LEU
1 A 50 GLU
1 A 78 ASN

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 X-ray entries followed by that with respect to entries of similar
resolution.

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 | 404/416 (97%) | 348 (86%) | 56 (14%)
2 B | 381/384 (99%) | 323 (85%) | 58 (15%)
3 G | 103/228 (45%) | 93 (90%) | 10 (10%)

All | All | 888/1028 (86%) | 764 (86%) | 124 (14%)

5 of 124 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 12 GLN
2 B 126 MET
3 G 28|A] | TYR
2 B 14 VAL
2 B 89 GLU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 18 such
sidechains are listed below:

Mol | Chain | Res | Type
2 B 96 ASN
2 B 207 ASN
2 B 427 HIS
2 B 24 GLN
2 B 73 GLN



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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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 4 ligands modelled in this entry, 1 is monoatomic - leaving 3 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).

Bond lengths Bond angles

Mol | Type | Chain | Res | Link | "1 R\iS7 | #(2] > 2 | Counts | RMSZ | #]2] > 2

ATP A 603 4 26,33,33 | 1.14 3 (11%) | 31,52,52 | 1.70 6 (19%)

PO4 B 601 - 4,44 1.95 3 (75%) 6,6,6 0.41 0

ADP B 604 - 24,29,29 | 1.10 2 (8%) | 29,4545 | 1.62 6 (20%)

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
5 ATP A 603 4 - 5/18/38/38 | 0/3/3/3
7 ADP B 604 - - 7/12/32/32 | 0/3/3/3

The worst 5 of 8 bond length outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
d A 603 | ATP | PG-O3G | -2.64 1.44 1.54
) A 603 | ATP C2-N3 2.63 1.36 1.32
7 B 604 | ADP | C2-C1’ | -2.42 1.50 1.53
6 B 601 | PO4 P-03 -2.32 1.47 1.54
7 B 604 | ADP C2-N3 2.15 1.35 1.32

The worst 5 of 12 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
) A 603 | ATP | C1-N9-C4 | 5.64 136.54 126.64
7 B 604 | ADP | 0O3’-C3’-C2’ | 4.27 125.64 111.82
D A 603 | ATP | O5-C5-C4’ | 3.84 122.21 108.99
7 B 604 | ADP | O2-C2’-C3’ | 3.42 122.87 111.82
7 B 604 | ADP | C5-C6-N6 | 3.28 125.33 120.35

There are no chirality outliers.

5 of 12 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
5 A 603 | ATP | PB-O3B-PG-02G
7 B 604 | ADP | PA-O3A-PB-0O2B
7 B 604 | ADP | C5-05-PA-O2A
7 B 604 | ADP | 04’-C4-C5’-05’
7 B 604 | ADP | C3-C4’-C5’-05’

There are no ring outliers.

3 monomers are involved in 14 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
5 A 603 | ATP 6 0
6 B 601 | PO4 1 0
7 B 604 | ADP 7 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.

WO RLDWIDE
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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 A 603

Torsions Rings

b—=O

Bond angles

Torsions Rings
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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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#polymer_linkage
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS was not executed - this section is therefore empty.

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

EDS was not executed - this section is therefore empty.

6.3 Carbohydrates (i)

EDS was not executed - this section is therefore empty.

6.4 Ligands (i)

EDS was not executed - this section is therefore empty.

6.5 Other polymers (i)

EDS was not executed - this section is therefore empty.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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