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

MolProbity : 4.02b-467
Mogul : 1.8.5(274361), CSD as541be (2020)

Xtriage (Phenix) : 1.13
EDS : 211
buster-report : 1.1.7 (2018)
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)
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 3.00 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 I 12
Ramachandran outliers IS | N 1.0%
Sidechain outliers I j— 1.4%
RSRZ outliers I | D 1.9%
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 2416 (3.00-3.00)
Ramachandran outliers 138981 2333 (3.00-3.00)
Sidechain outliers 138945 2336 (3.00-3.00)
RSRZ outliers 127900 1990 (3.00-3.00)

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% The upper red bar (where present) indicates the fraction of residues
that have poor fit to the electron density. The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
1 A 510 : 69% 26% C5%
1 B 510 = 64% 31% 5%
1 C 510 L 69% 27% -
2 D 480 e 68% 28% .
2 F 480 68% 29% -
3 E 480 & 69% 27% o
8%
4 G 272 33% 12% 55%
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2  Entry composition (i)

There are 9 unique types of molecules in this entry. The entry contains 23057 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 F1-ATPASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 487 g(;tla; 23041 6126 7(36 182 0 0 0
1 B 487 g(;tla; 23041 6126 7(36 182 59 0 0
1 ¢ 192 g(;zaél 23060 61(\;1 7C1)5 182 0 0 0

There are 3 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
A 481 GLY SER | CONFLICT | UNP P19483
B 481 GLY SER | CONFLICT | UNP P19483
C 481 GLY SER | CONFLICT | UNP P19483

e Molecule 2 is a protein called F1-ATPASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 b 467 gggaél 22043 61(\)Il 6(8)4 181 0 0 0
2 K 466 ggg?)l 22038 61(\)10 6(8)1 181 0 0 0
e Molecule 3 is a protein called F1-ATPASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
s £ 466 ggzaél 22044 61(\)13 6(;2 181 0 0 0

There is a discrepancy between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
E 311 TYN TYR | MODIFIED RESIDUE | UNP P00829
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e Molecule 4 is a protein called F1-ATPASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
4 G 122 945 591 171 176 7 0 0 0

e Molecule 5 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
5 B 1 Total Mg 0 0
1 1
5 A 1 Total Mg 0 0
1 1
5 D 1 Total Mg 0 0
1 1
5 . 1 Total Mg 0 0
1 1
5 F 1 Toltal hﬁg 0 0

e Molecule 6 is ADENOSINE-5-TRIPHOSPHATE (three-letter code: ATP) (formula:

C1oH16N5013P3).
ATP
r}JHJ
N N
N o'y
# oH
o
Z %,
(8]
Hoa
0
F~on
: =0
HO =) .
o
Mol | Chain | Residues Atoms ZeroQOcc | AltConf
Total C N O P
6 A 1 31 10 5 13 3 0 0
Total C N O P
6 B 1 31 10 5 13 3 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
6 C 1 31 10 5 13 3 0 0
Total C N O P
6 K 1 31 10 5 13 3 0 0

e Molecule 7 is ADENOSINE-5-DIPHOSPHATE (three-letter code: ADP) (formula:
C1oH15N5010P2).

ADP

" OH
! Pﬁt?:]"::'
e 7 OH
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
7 b 1 27 10 5 10 2 0 0

e Molecule 8 is PHOSPHATE ION (three-letter code: PO4) (formula: O,4P).
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PO4
O3
2Q P—Qo
P
04
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O P
8 E 1 5 11 0 0
e Molecule 9 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
9 A 35 35 35 0 0
Total O
9 B 34 24 34 0 0
Total O
9 C 28 93 93 0 0
Total O
9 D 19 19 19 0 0
Total O
9 E 21 51 91 0 0
Total O
9 F 26 9% 9% 0 0
Total O
9 G 1 1 1 0 0
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Stretches of 2 or more
« 5%

26%

69%
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%

Chain A: .

a chain summarises the proportions of the various outlier classes displayed in the second graphic.
The second graphic shows the sequence view annotated by issues in geometry and electron density.
Residues are color-coded according to the number of geometric quality criteria for which they

contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. A red dot

above a residue indicates a poor fit to the electron density (RSRZ > 2).
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.

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
e Molecule 1: F1-ATPASE

3 Residue-property plots (i)

Page 7

[ ] ﬂg L1984 €471 [ | hmuu STEY e ¥I%L
2018 939€T TLYA €071 | wIEd P
[ | 0221 [ | | | zoTa 1029 £TEN | oeTey
664 G A TSET 69%1 | | | oozk | | gien e 1T%a
[ | 812y [ | | | 66A 6611 11€Y 0T¥1
S6A L oLuren 6%€b T9%1 B 86d 86TH 0TEY
61 9121 [ ] 099) o [ ] | eoev or
[ | 344 9%EL | 69%S * 067N 80€Y 66€4
683 [ | gheT 8G%d | 6874 | | | g6gw
[ | 1128 [ | 19%8 181 8874 £0€S L6ER
08) otzy ZHEA | | | | I | | e 96gl
[ ] 6023 TPEN 0974 08) 008k 968V
LA | sozh | G | EL | e6za |
[ | 1029 Lze1 8959 . 69a | | 86TA z6€1
89d 9021 [ | | | 3 89d Z811 | | | |
198 [ ] 9281 apvI ® 1810 a6zd 69EL
| s61a | eeev | ° 0811 | | esen |
$91 01 TTEL THvA 6LTY 68¢d L8V
[ | [ | 950 TSH 8LTI 88cd 98€A
8% L8TY 67€D 0vva | | LTS | L8eu | ggeb
mg [ | [ | 6£vd mg wm:. 9824 »8EN
811 $08Y 8€¥1 | aggT €88l
[l | esII [ | | | BHT 1LTY 82T | |
| s%D T8TL 00€X gevd G [ | [ | 08€L
Tl | 1814 [ | | | THH 9971 08zh 6.eh
[ | 0811 £62y ogwh | | 5918 | | 8.LeY
6EY 6LTY z6za | | 6€Y | | 9LTA | |
[ | [ | [ | Lev1 8€1 1974 | | GL€9
$EI QLTY 9824 9zvd | | | 0919 gLe) | |
€€s [ | [ | | | $EI 6971 | | zLES
ze1 9971 €821 Xt | ees | 881d 1921 TLEA
[ | q91d [ | zevh z€1 LGTA | | | |
8zL [ | 11TV | | | | | | 98Zk L9EA
I 191 9.2A 6T%S 629 TGTH | | | |
| 091D | alev 811 8zL 0411 eazn $9EY
aT1 6GT1 (%4 | | G (45143 | |
720 [ ] €123 o < %2 8TL 1920 T9€1
9311 TLTS < [ | [ | [ |
[ | [ | ® 90%d © ShTd BHTh 931
T8N 921 | sovb | wera [ | [ |
0811 [ ] 0BV ea) €51 192d zaeT
| 6bTD 83y €074 | TeTA 0vey 19€d
sviL (sgam | 2 91 I Coser
98Tk 00%A 0%TI 6%€h
o ] 1 1 A pose P ]
€921 #8EN ) 8€1d | | 9%€EL
[ | £8EN T0SA <7 LETT 1€TA SHET
L€11 Lved Z8EY [ | - 9871 | oger | wbes
9e11 | ovey 1864 L6971 = | | 622l £9ET
geTy ahzT | 08el [ | 62TA | | 4257
[ | [ | ) 06%S .. | gerd 9zeH THEN
ZET Thed [} 6871 — LTt ] [}
0%eY £L8Y 88%) < Sl 9TTY 0221 #EEA
o* | | | = = | | |
(445} LETS L9EA (504 ) m €218 LTTA LTE1
1 [ egey | | 3 o 9121 [ ozen
agzl P9EV 6171 [a) = ° [ | azed
9T1a [ | [ | [ | M < ° []E4't | |
[ ] 922Ul T9¢1 9L%H -~ 602) (4438
LOTA | azzv [ | [ | ° @) PITY | gozh |

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

wwPDB X-ray Structure Validation Summary Report INBM

Page 8

TOSA
00SI

L6%T
9674

8%

6.%1
8L%Y

9L%H

€LVI
TLYA
TLYH

69%1
89%4
LOPY
Y9%d
TOv1

8G%d

61%S
811
@ LI¥I

: F1-ATPASE

e Molecule 1

%

27%

69%

Chain C

€071

TOTE

66A
86d

G6A

064

181
980

€831

9.4

L93

791

T6d

8%l

& 10 © N
<+ & & &
H | = >

CYH

CE1

ogy

elact
STT
vTa

(%44

8€Ta

TETA

62TL

€Ty

612H

LITA

1

(4140
1128

60T
9021
T0ZD
86Ty
06TN
811
€871

Z8TL

0871
6.1V

€LTL
8971
S91d
TS
€910
914
8%TL
0%1I
6E€TYH
8€1d
LETI
9€TI
vE€Td
6CTA
11459

907H

eel
£TeY
TTEeL
61€D

STEY

£TEN

TIEA
0TEY

80€Y

9081

voey
£0€S

TOET
00€X

86TA

iz
SHT1

(44408
Tved

EYPY

13474)]
(0478
6EVH
8EPI

S€Hd
YEYS

[4501]

£ThY

61%S

9T%h

TSEd

6%Eb

Lvea

6€€d

9EEY

gqged

T0SL
TOSA

98%Q

08%1
6.L%1

TLYA

6991

TO7I

{45729

5429
SHPI

: F1-ATPASE

e Molecule 2

%

28%

68%

Chain D

0TTL

1

8071
L01d
901D
S0TYH

€01a

T2eh

L1271

S1TA

8021

9021

T0TI
00CTH

LBTA
9611

P6IN

06TL

8812

98TA

8TTA

9CTH

wTIA

(434}

9%ed
SPER
PPeI
6EET
GeeT
62¢€1

cced
TTEY

SG0EL

€088

86TL

96CI
S62H

98¢y

£82d

T8TA

6.LTA

L.TS

glTI

L9zH

092

LSTN
952a

€921
2821

3

9%eh

€¥cd

8€TL
LETT

GETL
9ETT

CTETA

8Ty

[444

[4°id

LY¥D

4429

Tvvd

T8ER

LLET

bLEA

0LEA

L9EH
99¢€d

€9€A

LSET

(4
69%

09%A

LSPd

b

: F1-ATPASE

e Molecule 2

29%

68%

Chain F

09L
694

6%A

L%1

SP1
iz

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report INBM

Page 9

€12CS
@ 01ea
LOTN
9021
S0TA
00CZKH

96711

Y6IN

261d
1614
06TL
6874
8872

3

98TA

1818

YLV

0471

9971

Y9TA

09TA

9914

€GTD

TSI

€%11
(4249
Tv1a

6ETA

LETI

YCIA

9111
STIV

€114

OTTL
60T
80TI

|
ceed
TTEY

€1ed
(4378

60€Y

90€S

Y0EI
€0€S

86CTL

9621
S6TH

98¢1

T8TA

6.TA

TLT]

69¢S
89¢TA

09zcYH

LGN
96ea

€921

444

(47429
8ETL
LETTT
9€TH
SE€TL
CTETA

82TV

9ged

TTTH
1220

8TCTA

STTA

|
THYh
Tvvd

8EVI
PEPT
€E¥d
CTEYA
[4474cS

6170
81%d

q1%s
Y171

(45745

0T%I
607

49528

00%a

96€1

T6ED

06€1

88€1

8¢e1

SLED
YLEA

TLEY

0LgA

993

9GeY

0Ged
6%€Q

LYEY

vPel

GeeT
veeN

62e1
8CEH

€LY

69%

99%Y

9%y
SSH0

TSYH
0s%a

: F1-ATPASE

e Molecule 3

%

27%

69%

Chain E

€174
OTTL
60T
80TI
L0Td
10Td

861
LA

61

269

682

81

TLY
0LA

L93

09L
694

T8b
osy
671

SETL

TETA

62cH
8Ty

gqged
444

TTTN

0zed
6TCTA

L1271

STTA
414

Loz
90TI
S02A

00CTKH

LBTR
9671

Y6IN

€814

PLTY

0LTI

CSTI
TSTH

671D

9YTA
S¥1d

(449}
1710

6ETA

LETI
9ETH

9TTH

9TTI

E€9€A

LSGEI

LYEV

74209

6EEI

9EES

SEET

vEEN

TEEV

cged
1544 4

90€S

¥0eI
€0€S

86CTL

9621
g6z
62
£62h

§821

6.LCA

9.2d
S.21

1924
86TI
LGz
9gza

€621
[4:t4)

bzt

1574458

6ETA
8ETL
LETT

69PN

SSHh

TSPH
0S%a

T9hd

8E¥I

YEVT

LTWH

@ €ETvh
{447k

61%0
ST¥S
0T%I
60%)
8074

S0%S
w0vA

00%a

96€T

v6ed

06€I

88€1
L8€EI

¥8€1
6.L€h
8.€1
LLET

GLe
BLEA

0LEA

L9EH
99€d

: F1-ATPASE

e Molecule 4

55%

12%

33%

8%

Chain G

ollim willo ollm
e = > ]
A HX HB =

880

[
~
©

£vA

0%d
6EX

L

4o

TLTT

692V

9921
9921

5

€921
29T
1923

649CL

LGzA

i£14:
€4GTL

{4440

SETY

geea
CTETH

8zcH

szeh

12CL

6123

3

STTA

R LDWIDE
PROTEIN DATA BANK



Page 10 wwPDB X-ray Structure Validation Summary Report INBM

4 Data and refinement statistics (i)

Property Value Source
Space group P 212121 Depositor
Cell constants 281.00A 106.60A 138.80A .
Depositor
a, b, c,a, B,y 90.00° 90.00° 90.00°
. 6.00 — 3.00 Depositor
Resolution (4) 20.87 — 3.00 EDS
% Data completeness 90.0 (6.00-3.00) Depositor
(in resolution range) 96.6 (29.87-3.00) EDS
Rinerge 0.09 Depositor
Raym (Not available) Depositor
<I/o(I)>" 3.11 (at 3.00A) Xtriage
Refinement program X-PLOR 3.1 Depositor
R R 0.207 0.297 Depositor
» hfree 0.226 , (Not available) DCC
Rree test set No test flags present. wwPDB-VP
Wilson B-factor (A?) 51.4 Xtriage
Anisotropy 0.349 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.29 , 89.1 EDS
L-test for twinning” <|L| > =047, < L?*> =030 | Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.89 EDS
Total number of atoms 23057 wwPDB-VP
Average B, all atoms (A?) 56.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.69% of the height of the origin peak. No significant pseudotranslation is detected.

Intensities estimated from amplitudes.
2Theoretical values of < |L| >, < L? > for acentric reflections are 0.5, 0.333 respectively for untwinned datasets,
and 0.375, 0.2 for perfectly twinned datasets.
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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, TYN, 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 | &y /a7 #é\ >5 | RMSZ #é\ >5
1 A 0.27 | 0/3766 | 0.51 | 0/5080
1 B 0.27 | 0/3766 | 0.51 | 0/5080
1 C 0.28 | 0/3799 | 052 | 0/5126
) D 0.27 | 0/3596 | 0.52 | 0/4879
) F 0.27 | 0/3587 | 0.53 | 0/4867
3 E 0.28 | 0/3573 | 052 | 0/4846
1 G 027 | 0/949 | 0.43 | 0/1266
Al | Al | 027 | 0/23036 | 052 | 0/31144

There are no bond length outliers.
There are no bond angle outliers.
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 3715 0 3814 99 0
1 B 3715 0 3814 107 0
1 C 3748 0 3844 99 0
2 D 3539 0 3592 92 0
2 F 3530 0 3586 94 0
3 E 3540 0 3591 99 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 G 945 0 1019 21 0
3 A 1 0 0 0 0
> B 1 0 0 0 0
3 C 1 0 0 0 0
d D 1 0 0 0 0
d F 1 0 0 0 0
6 A 31 0 12 2 0
6 B 31 0 12 1 0
6 C 31 0 12 2 0
6 F 31 0 12 1 0
7 D 27 0 12 1 0
8 B D 0 0 0 0
9 A 35 0 0 4 0
9 B 34 0 0 1 0
9 C 28 0 0 0 0
9 D 19 0 0 0 0
9 E 21 0 0 2 0
9 F 26 0 0 1 0
9 G 1 0 0 0 0

All All 23057 0 23320 575 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 12.

The worst 5 of 575 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:B:251:CYS:SG 1:B:308:ARG:HD3 1.98 1.03
2:F:220:GLY:HA3 | 2:F:232:VAL:HG11 1.45 0.97
1:A:156:LEU:HD13 | 1:A:367:VAL:HG11 1.55 0.89
1:B:303:SER:HB2 2:F:222:MET:HB3 1.54 0.87
2:D:220:GLY:HA3 | 2:D:232:VAL:HG11 1.61 0.82

There are no symmetry-related clashes.
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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 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 485/510 (95%) | 448 (92%) | 34 (7%) 3 (1%) 25 64

1 485/510 (95%) | 436 (90%) | 43 (9%) 6 (1%) 13 48

1 C 490/510 (96%) | 452 (92%) | 36 (7%) 2 (0%) 34 72

2 D 465/480 (97%) | 409 (88%) | 49 (10%) | 7 (2%) m 42

2 F 464/480 (97%) | 426 (92%) | 33 (7%) 5 (1%) 141 50

3 E 463/480 (96%) | 428 (92%) | 29 (6%) 6 (1%) 121 45

4 G 116/272 (43%) 109 (94%) 6 (5%) 1 (1%) 171 55
All All 2968/3242 (92%) | 2708 (91%) | 230 (8%) | 30 (1%) 151 53

5 of 30 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 D 247 GLU
3 E 451 HIS
2 F 451 HIS
1 B 69 ASP
1 B 121 ILE

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 393/412 (95%) | 388 (99%) | 5 (1%) 69 |89
1 B 393/412 (95%) 387 (98%) 6 (2%) 65 |87

Continued on next page...
¢PDB
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

1 C 397/412 (96%) | 391 (98%) | 6 (2%) 65
2 D 377/384 (98%) | 374 (99%) | 3 (1%) 81
2 F 376/384 (98%) | 373 (99%) | 3 (1%) 81193
3 E 375/383 (98%) | 367 (98%) | 8 (2%) 53 |82
4 G 102/230 (44%) | 100 (98%) | 2 (2%) 55 183

All | All | 2413/2617 (92%) | 2380 (99%) | 33 (1%) | 67 |88

5 of 33 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 C 416 GLN
2 D 112 GLN
2 F 455 GLN
1 C 479 LEU
1 C 486 ASP

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 16 such
sidechains are listed below:

Mol | Chain | Res | Type
2 D 282 GLN
3 E 282 GLN
2 F 223 ASN
1 C 260 ASN
2 F 246 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)

1 non-standard protein/DNA/RNA residue is modelled in this entry.

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
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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 | | RMSZ | #(Z| > 2| Counts | RMSZ | #]Z| > 2
3 TYN E 311 3 21,2425 | 1.91 6 (28%) | 21,33,35 | 0.62 0

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
3 TYN E 311 3 - 2/9/16/18 | 0/3/3/3
The worst 5 of 6 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 E 311 | TYN | C6-N2 | -4.22 1.31 1.39
3 E 311 | TYN | C2-C1 | 3.70 1.44 1.40
3 E 311 | TYN | CI-N1 | -3.40 1.33 1.39
3 E 311 | TYN | C4-C3 | 3.14 1.44 1.38
3 E 311 | TYN | C2-N3 | 2.78 1.47 1.37

There are no bond angle outliers.

There are no chirality outliers.

All (2) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
3 E 311 | TYN | CA-CB-CG-CD1
3 E 311 | TYN | CA-CB-CG-CD2

There are no ring outliers.

No monomer is involved in short contacts.

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.
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5.6 Ligand geometry (i)

Of 11 ligands modelled in this entry, 5 are monoatomic - leaving 6 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 CountsBonPill\/Ilglzlgtzés\Z | > 2 CountsBOIl%(li/[ESuZlgle#zZ | > 2
7 ADP D 600 5 24,29,29 | 0.72 0 29,45,45 | 1.05 3 (10%)
6 | ATP | F | 600 | 5 |2633.33]| 0.74 0 31,52,52 | 1.29 | 4 (12%)
6 | ATP | B | 600 | 5 |2633.33]| 0.74 0 31,52,52 | 1.30 | 4 (12%)
6 ATP A 600 5 26,33,33 | 0.72 0 31,562,52 | 1.33 4 (12%)
6 | ATP | C | 600 | 5 |263333]| 0.79 0 31,52,52 | 1.29 | 5 (16%)
s | ro4a| E [e602] - 144 | 1.8 | 3 (%) | 666 | 041 0

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
6 | ATP | B | 600 | 5 - 0/18/38/38 | 0/3/3/3
6 | ATP | A | 600 | 5 - 0/18/38/38 | 0/3/3/3
7 | ADP | D | 600 | 5 - 0/12/32/32 | 0/3/3/3
6 | ATP | C | 600 | 5 - 0/18/38/38 | 0/3/3/3
6 | ATP | F | 600 | 5 - 2/18/38/38 | 0/3/3/3

All (3) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
8 B 602 | PO4 P-O2 |-2.14 1.48 1.54
8 B 602 | PO4 P-O4 | -2.08 1.48 1.54
8 B 602 | PO4 P-O3 | -2.04 1.48 1.54

The worst 5 of 20 bond angle outliers are listed below:



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

Page 17 wwPDB X-ray Structure Validation Summary Report INBM

Mol | Chain | Res | Type Atoms Z | Observed(®) | Ideal(®)
6 F 600 | ATP | PA-O3A-PB | -3.53 120.73 132.83
6 A 600 | ATP | PB-O3B-PG | -3.50 120.82 132.83
6 C 600 | ATP | PB-O3B-PG | -3.44 121.02 132.83
7 D 600 | ADP | PA-O3A-PB | -3.39 121.20 132.83
6 B 600 | ATP | PB-O3B-PG | -3.35 121.33 132.83

There are no chirality outliers.

All (2) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
6 F 600 | ATP | PA-O3A-PB-O1B
6 F 600 | ATP | PA-O3A-PB-O2B

There are no ring outliers.

5 monomers are involved in 7 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
7 D 600 | ADP 1 0
6 F 600 | ATP 1 0
6 B 600 | ATP 1 0
6 A 600 | ATP 2 0
6 C 600 | ATP 2 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 C 600

Torsions

Rings

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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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

In the following table, the column labelled ‘#RSRZ> 2’ contains the number (and percentage)
of RSRZ outliers, followed by percent RSRZ outliers for the chain as percentile scores relative to
all X-ray entries and entries of similar resolution. The OWAB column contains the minimum,
median, 95" percentile and maximum values of the occupancy-weighted average B-factor per
residue. The column labelled ‘Q< 0.9’ lists the number of (and percentage) of residues with an
average occupancy less than 0.9.

Mol | Chain Analysed <RSRZ> #RSRZ>2 OWAB(A?) | Q<0.9
A | 487/510 (95% 048 | 5 (1%) 82| 59 | 12, 52, 91, 100
479/510 (93% -0.38 11 (2%) 60 31 18, 52, 98, 100

1 )

1 (93%)

1 C 492/510 (96%) -0.43 4 (0%) 1861 65 | 17,50, 86, 100
2 D 467 /480 (97%) -0.39 6 (1%) | 77 51 | 15,52, 96, 100
2 F 466 /480 (97%) -0.49 2 (0%) 192 79 11, 47, 85, 99

3 E 465/480 (96%) -0.33 7(1%) 73 46 | 15,56, 98, 100
4 G 122/272 (44%) 0.55 21 (17%) o) |18, 78, 100, 100

ol oo ool OO

All All 2978/3242 (91%) -0.38 56 (1%) 66 37 11, 52, 96, 100

The worst 5 of 56 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
86 | ALA 5.0
211 | ASN 5.0
391 | LEU 4.3
90 | LYS 4.2
408 | SER 4.1

NENEEIESES
Q|QIE Q@

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

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9 lists the number of atoms with occupancy less than 0.9.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
3 TYN E 311 | 22/23 0.91 0.20 38,98,100,100 0
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6.3 Carbohydrates (i)

There are no carbohydrates in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9’ lists the number of atoms with occupancy less than 0.9.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
8 PO4 E 602 5/5 0.66 0.36 | 95,100,100,100 0
d MG A 601 1/1 0.76 0.18 43,43,43,43 0
d MG C 601 1/1 0.87 0.18 51,51,51,51 0
5 | MG F | 601 | 1/1 0.90 | 0.11 | 28282828 0
6 ATP A 600 | 31/31 0.91 0.20 29,51,66,76 0
5 MG D 601 1/1 0.91 0.25 57,57,57,57 0
6 ATP C 600 | 31/31 0.93 0.17 26,44,61,79 0
6 ATP B 600 | 31/31 0.93 0.17 26,49,64,68 0
d MG B 601 1/1 0.96 0.17 25,25,25,25 0
7 ADP D 600 | 27/27 0.97 0.14 25,44,54,59 0
6 ATP F 600 | 31/31 0.97 0.11 23,42,57,63 0

The following is a graphical depiction of the model fit to experimental electron density of all
instances of the Ligand of Interest. In addition, ligands with molecular weight > 250 and outliers
as shown on the geometry validation Tables will also be included. Each fit is shown from different
orientation to approximate a three-dimensional view.
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Electron density around ATP A 600:

2mF,-DF, (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

Electron density around ATP C 600:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around ATP B 600:

2mF,-DF, (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

Electron density around ADP D 600:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around ATP F 600:

2mF,-DF, (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

6.5 Other polymers (i)

There are no such residues in this entry.
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