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Title : Respiratory complex I from Thermus thermophilus with bound Pyridaben.
Authors : Gutierrez-Fernandez, J.; Minhas, G.S.; Sazanov, L.A.
Deposited on : 2018-12-16
Resolution : 3.51 A(reported)

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
A user guide is available at
https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

The types of validation reports are described at
http://www.wwpdb.org/validation /2017 /FAQs#types.

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 asb41be (2020)

Xtriage (Phenix) : 1.13
EDS : FAILED
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) : 2.37.1
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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 3.51 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 | - 0
Ramachandran outliers IS 0 — .19
Sidechain outliers I [r— - 1%
Worse Better

I 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 1036 (3.58-3.42)
Ramachandran outliers 138981 1005 (3.58-3.42)
Sidechain outliers 138945 1006 (3.58-3.42)

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 of 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 failed to run properly.

Mol | Chain | Length Quality of chain

1 1 438 57% 42%

1 B 438 48% 50%

2 2 181 65% 31% -
2 C 181 57% 39% -
3 3 783 59% 37% o
3 D 783 57% 39% o
4 4 409 49% 44% S 6%
4 E 409 44% 49% S 6%

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

Mol | Chain | Length Quality of chain
) 207 54% 39% TS%
5 F 207 50% 43% 5%
6 6 181 43% 45% 8%
6 G 181 44% 43% 5% 8%
7 182 60% 38% .
7 O 182 51% 48%
8 7 129 59% 38% Y
8 I 129 60% 36% e
9 W 131 65% 32% -
9 X 131 68% 29% -
10 A 119 54% 44% -~
10 P 119 55% 39% -
11 J 176 56% 34% 9%
11 R 176 57% 32% 9%
12 K 95 64% 35%
12 S 95 67% 32%
13 L 606 60% 39%
13 T 606 61% 38%
14 M 469 60% 39%
14 U 469 59% 39% .
15 N 427 64% 35%
15 \Y 427 62% 38%
16 H 365 52% 42% P
16 Q 365 48% 46% T

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
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ria:
Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density

17 SF4 3 803 - - X -

17 SF4 9 201 - - X -

17 SF4 9 202 - - X -

17 SF4 G 201 - - X -

17 SF4 O 201 - - X -

19 FES 2 201 - - X -
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2 Entry composition (i)

There are 20 unique types of molecules in this entry. The entry contains 74134 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 NADH-quinone oxidoreductase subunit 1.

Mol

Chain

Residues Atoms ZeroOcc | AltConf | Trace
1 1 437 gztlé;l 21080 5155 624 1S8 0 0 0
1 B 437 gztlil 21%0 51;15 6(2)4 188 0 0 0
e Molecule 2 is a protein called NADH-quinone oxidoreductase subunit 2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 2 178 ?ZE)ZI 855 21;18 2%)5 2 0 0 0
2 ¢ 178 1012)%1 835 22]8 2((?5 2 0 0 0
e Molecule 3 is a protein called NADH-quinone oxidoreductase subunit 3.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3 3 756 Egga; 37054 1(1)\157 1(?53 381 0 0 0
3 b 756 Egtgaél 37C54 1(1)\157 10053 331 0 0 0
e Molecule 4 is a protein called NADH-quinone oxidoreductase subunit 4.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
4 4 384 rggg;l 19075 51;2 5(5?9 181 0 0 0
4 B 384 rggg&;l 19075 51;2 5(5)9 181 0 0 0

e Molecule 5 is a protein called NADH-quinone oxidoreductase subunit 5.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
o g 196 1607 1043 273 288 3 0 0 0
Total C N O S
o F 196 1607 1043 273 288 3 0 0 0
e Molecule 6 is a protein called NADH-quinone oxidoreductase subunit 6.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
6 6 166 1289 815 235 226 13 0 0 0
Total C N O S
6 G 166 1289 815 235 226 13 0 0 0
e Molecule 7 is a protein called NADH-quinone oxidoreductase subunit 9.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 ) 180 1388 890 232 255 11 0 0 0
Total C N O S
7 0 180 1388 890 232 255 11 0 0 0
e Molecule 8 is a protein called NADH-quinone oxidoreductase subunit 15.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 7 127 1031 664 183 181 3 0 0 0
Total C N O S
8 I 127 1031 664 183 181 3 0 0 0
e Molecule 9 is a protein called Uncharacterized protein.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
oW 127 067 623 165 175 4 0 0 0
Total C N O S
) X 127 067 623 165 175 4 0 0 0
e Molecule 10 is a protein called NADH-quinone oxidoreductase subunit 7.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 A 7 910 624 138 144 4 0 0 0

Continued on next page...
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Continued from previous page...
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 P 17 910 624 138 144 4 0 0 0
e Molecule 11 is a protein called NADH-quinone oxidoreductase subunit 10.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 J 160 1183 806 183 191 3 0 0 0
Total C N O S
1 R 160 1183 806 183 191 3 0 0 0
e Molecule 12 is a protein called NADH-quinone oxidoreductase subunit 11.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
12 K % 703 456 118 126 3 0 0 0
Total C N O S
12 S % 703 456 118 126 3 0 0 0
e Molecule 13 is a protein called NADH-quinone oxidoreductase subunit 12.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
13 L 605 4604 3089 740 756 19 0 0 0
Total C N O S
13 T 605 4604 3089 740 756 19 0 0 0
e Molecule 14 is a protein called NADH-quinone oxidoreductase subunit 13.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
14 M 467 3489 2363 546 572 8 0 0 0
Total C N O S
14 U 467 3489 2363 546 572 8 0 0 0
e Molecule 15 is a protein called NADH-quinone oxidoreductase subunit 14.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
o N 427 3154 2125 505 518 6 0 0 0
Total C N O S
15V 427 3154 2125 505 518 6 0 0 0
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e Molecule 16 is a protein called NADH-quinone oxidoreductase subunit 8.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C O S
16 H 353 2838 1943 431 457 7 0 0 0
Total C O S
16 Q 353 2838 1943 431 457 7 0 0 0

e Molecule 17 is IRON/SULFUR CLUSTER (three-letter code: SF4) (formula: FeySy).

FE4

Fe

SF4

S3

Fe

FE1

Fe

S2

S4
Fe
S1 FE3
Mol | Chain | Residues Atoms ZeroOcc | AltConf
17 |1 | T°8tal ie i 0 0
17 |3 1 TOStal ie i 0 0
17 |3 1 TOStal ie i 0 0
17 |3 1 Togtal ie i 0 0
17 | 6 1 Togal ie i 0 0
17 |9 1 Togal ie i 0 0
17 | 9 1 TOStal ie i 0 0
17 B 1 TOStal ij’ i 0 0
17 D 1 TOStal ie i 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
17 | D 1 foral 1o 2 0 0
17 | D 1 foral 1o 2 0 0
17 | G 1 foral 1o 2 0 0
17 | 0 1 foral 1o 2 0 0
17 | 0 1 foal Te 3 0 0

e Molecule 18 is FLAVIN MONONUCLEOTIDE (three-letter code: FMN) (formula: Cy7HgN4OgP).

FMN
e HO — P — OHaw
o5 o‘:-s
“Ho L
e o,
o1 /:’:L\OHi
“\ ,;;-’Lff_‘ AL lIH
."-.1’ ; :z'r
0
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
'8 ! L 31 17 4 9 1 0 0
Total C N O P
8B L 31 17 4 9 1 0 0

e Molecule 19 is FE2/S2 (INORGANIC) CLUSTER (three-letter code: FES) (formula: FesS,).
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FES
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total Fe S

19 2 1 A 5 o 0 0
Total Fe S

19 3 1 A 5 o 0 0
Total Fe S

19 C 1 A 5 o 0 0
Total Fe S

19 D 1 A 5 o 0 0

e Molecule 20 is Pyridaben (three-letter code: HQK) (formula: Ci9Hs5CIN2OS) (labeled as

"Ligand of Interest" by depositor).

C18
h, iy
M1 \.\ 5 hd
AT -
N T
Cla o S TN
./ 3
N, \
G c13 :
. Lol L
T
Tcra O 0
6
~ -
e T Pl
G5 7 s cL
T7
c3
b,
R e o8
R N~
bt
TN, co
e N\ h
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C Cl N O S
20 4 1 24 19 1 2 1 1 0 0
Total C Cl N O S
20 2 1 24 19 1 2 1 1 0 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide 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.

Note EDS failed to run properly.

e Molecule 1: NADH-quinone oxidoreductase subunit 1

e

42%

57%

Chain 1:

€SA
[4:x

08d

20T

968

€L2Y
cLed

€9CA

0924

j451an
€520

1821
0§2x1

4]

¥veca
EVTL

T¥CH
[0)%4)]

8€Td
LETM

[44c)
TETH

LezA

¥ee1
€eelL
ceed

81¢I
PATAR
9121

viexa

11271
072D

¥02d
€02d
[duas
1021
0024

86TN

€6t1d
C6T1

06TN
68TH

98TL
S8Td
acixce

£€62D
1621

88zh
1821

€82d

6.LCM

8EVY

*

EEVY

62%Y
1472’}
PR

STHY

1441

TCVA
0zZHb

e Molecule 1: NADH-quinone oxidoreductase subunit 1

8TV

50%

48%

Chain B:

™
(&

884

© ©

¥d

2974

S9TL
2911
6ST1D

8STT
LSGTA

SGTH

€9TY
[41a )

SYT1T

€VTa

6ETYH

LETH
9ETD

YETA

8CTL

92Td
SCTI
4424

[44%)

011

8TTH

9114

E€TTT

T11d

80TH

Y01
€0Ta

sed

zeN

EVTL
cved
15740

L,G2d

JetcA]
21
€920

TS¢1
0SZY

8%ZH

9%Cs
Eizd]
jagecs

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 13

€6€T

06€T

98EN

€8ed
28N

8EVY

idoreductase subunit 2

SEVS

S6€d

-quinone ox

NADH

e Molecule 2

31%

65%

Chain 2

(s
601D

90TI

(o)
TOTL

v6d
683
880
188
981
S8L
6LH

LI
9.LD

TLD

S98

TOW

SGL

€3GA

T84

8vd
LYa

8.T4

idoreductase subunit 2

9LTA

€LTD

TLH

v91d

29T

6714

9Tl
STTA

-quinone ox

ST1D

(AN
TTTA

NADH

e Molecule 2

39%

57%

Chain C

671
i

(42!

€€y
(41!

44

(443

PAS|

€14

—
—
-

6d

9a

12
€4

0873

69Td

99TI
S9Td

€971

(4328

NADH

(A
601D

90TI
S0T1D

TOTL

L6M

sed
764

[4:)

idoreductase subunit 3

-quinone ox

e Molecule 3

37%

59%

Chain 3

€ed

Ted

6ca
8CA

oV

T2a

6TA

LTL
ETA
64

8a
LN

3

TA

S91Q
79TA

29Td
1914

6574
89Td
LST4
9STH

6711
8% 1d

EVIX

LETX
9€Td

€ETH

6214

S2TD

€21a

611D

9T1d
STTH
YTIN

L8A

S8l
v8A
€80
28s
8Y

6.1

9.0

3

76TA
€674
{43
T614
06TA
6874

S8TH
81D
€8TH

6.L14
8L14

SLTI

cL1d

89TH

991X

19ed

79¢e1

09€T

75ed

TSET

6VEY

LYEH

{47430

oved

L0eX

20ea

00EM

86CH

TOVM
65V
9SPY
SSPH
125128

Lvoi
9%va

vrvd
evve

TYII

6evd
8EYN
LEVI
97D
SEVT

CEVL

Tewd
0zZy'1
61%a
8Tvd

STvE
v1¥s
€171

TP
OTVH
6071

S0va
vova

To%a

S6€d
v6ed

06€T

L8€T
98€s

¢8ed

9.LeV
SLel
vLed
€LED
TLED

0.ea

1954
0953

85SM
LSSS

4R

8%9D
L%SH

7991
£%3D

TSy
073N

8ESY
vesy
€EST
CESA
8T9%
0zsy
L18V

€150
(450t

608V
90SI

€0Sd
COSN

8673
L6¥M

Y6
68V
1871

LL%1
9L%1

VL7

cLvd

SOVH

€97V

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 14

7594

259d

cvov

veov

6291

L29Y

T29A

L1971
9TON
STOA
¥191

1194

6094
S09d
Y09V
€09d

009A

863V

S653

265d

68SH

1851

S8SH
831

7894
0894

9.L8Y

€.L9d
¢LSd

0.54

8954
L9SA

S95X
%991

(477

8G.L7T
2S.La
9%.4
vvLE
ov.Ld
SeLY
LTLY

€TLY
2TLL

6T.LH
9TL1T
€T.4
01,3
L0L%
€0.LD
T0LY

869N

969d
S694
7691

689
8894

7894

2894
T894

§.94

TLOY

6991

%991

099V

9691
SG94

v.L.4

cLLE
TLLA

LILY

S9.d

e Molecule 3

€9.71

idoreductase subunit 3

-quinone ox

NADH

39%

57%

Chain D

751

TSY
0SA

8¥D
LYW

[472%

ovS

8EH

9ogd
S€s

£ed

Ted

6ca
8CA

4 4

T2a
0ZW
6TA

LTL
€TA
0TI

64
8a

6GTd

LSTd

SSTL
2128

0STd
6711

EVTA

1545
(0498
6ETT

LETA
9€Td
SETA

0z1d
611D
811a

STTH

E€TTT

€0TY

TO0TH

8€TT
Leza
9€T1

LLTQ

SLTI

€LTd

0471

89TH

S91d

1914

[474°0]

3

9EEY
0EEA

LgeT
9ced

L1€7T
crey

YoeN
€0gb

00EM
162D

9624
S62H

€62V
zc6ca

68CM

1,824
98N
S8CA

€8¢d

8.2y

9,24
S.271

0.L2d
6921
892a
S92I

T9CA

652D

992D

feigact
LvTh
9¥CN
1448

cved
15744

6€CL

£vPY

ovvy
6EVI

LEVI

(4572

€LED

TLE4
0LEQ

89EH

SG€T

[4siorcs

6vEV

LYEH

14%78
€veT

895Xk
L9SK

S9SK
T96d
0953
655

LSSS
9GSV

LS

448!

8ESY

€€5T
CTESA

LTSy

{44t

0zsy

805D

€0Sd

867

vevi

68V

08%'1

8L¥1

7.4

6974
89%H

99%3
S9VH

e9%Y
[45ia

6SVI
8571

TS74
0571

8V

LS9H
95971
S594

259d
7S94

7191
E€T9H

1194

6093
909L
$S09d
09y
£09d
009A
LBSA
$659

26Sd

C¢LSd

0454

8¥.LA

9v.LY

vELL

8CTLT

€TLY

0zgLd
6TLH

LTLM
9TLT
ST.L3

€T.4
CTLY

1990

e Molecule 4

6593

SLLA
v.L.d

TLLA
0,4
69.LT

99.LV
€9.1

2oLy
T9.LS

6SLA
8S5.T

7S.d

25.La

0S4
6V.LH

idoreductase subunit 4

-quinone ox

NADH

6%

44%

49%

Chain 4

099

8SH

SSA

€91

TSd

67D
8%s

oL
STA

€v1
cvd

€ed
[4:

0EA
62N
8C1

9T

RLDWIDE

SPDB

PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 15

0974
6STT
85Ta

9GTI

vSTH

[4cic)
TGTH

6TV
8YTA
LyTd

Sv1d

LETT

0ETT

[44%

0211

8TTA

STTL

L94

LETD
9€TH
SETL

feforacs
Y0CA

c¢oza
1021
00zYd

L6711
96TA

¥611
€671

L8TA

S8TH

181Q
08Td

vL1d
€LTI
CLIX
TLIN

69TH
8974
L9Td

PoTL
€9TA
2oTM

81€d

vien

90€EN

L6271
9624

%621

z62h

0621

T0%a
00%1

L6ET

06€EA
68€d

98€X

£€8€X

sved
wven
4498
{47298
Tved

8eed
Leed
9EEH

veed
€eed

8ced
LTEH

wzen

TCEW

idoreductase subunit 4

-quinone ox

NADH

e Molecule 4

6%

49%

44%

Chain E

€71
e
w1
0%A

8EH

Sed
¥€H
€ed
ced
1€D
0gA

9TH

8CIs

{44

8TTA
L1TH

STTL
Y118

[43%)

0TTd

901D

7011
€01
2otd

6671

96V

€6H
{434
T6d
06s
68H
881
18X
98a
S8
8y
£8d

1378

LL1D

CLIX

OLTH
69TH
89T4
974

991D
911
€9TA

0974
6GT1

¥S13

[4hxs
1S14

£0€Y
20eN
T0€d

662d

v621
€62V

1624

6821
88¢)
L8TA

98¢d
782y
€8T

1824
0821
6,24

LL2T1
9LTH
S.24

TLTA
T.2d

6924

99¢d

£92a

092X

128

C¢STK
j2:14 4
0S§eH

8%CA

9YCA

ovey

8ETS

9€TH
SETL
¥eTT

CET1
Teea

LLEN

Sled
v.LeS
€Led

TLEY
0LEN
69€X

L9€Y

£9€S

T9€D
09€d

8GEN

91€1

vied
€1ed

60€T

90EN

6074

LO¥A
90%a

66€S
86EV

T6ed
06€A
68gd

98eN
S8€0

€8€X
28ed

e Molecule 5

08€Ss
6.0

idoreductase subunit 5

-quinone ox

NADH

« 5%

39%

54%

Chain 5

8.1a
TLIY
TL14
0L74
L91d
0974

LSTL

SGTL
¥91d
€391

0STA

217498

ovT1
S¥1d
YYTH

15451

LETL
9€TT

e
eeTyd
2eTT
1€Ta

pRaxs
914

iZ49"
€CTH

1211
0zTa

L1174

0TTS

80TM
LOTT

€0TL
00Ty
66d
86d
964

T64d

€6TY
(4198

6874
88TS
181D
981D

idoreductase subunit 5

-quinone ox

NADH

e Molecule 5

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 16

« 5%

43%

-
0
[=]

50%

Chain F

SLA

<
~
=

CTLA
TLA

194
994
S9d
L
094

LSA

SGT

€9A
2SI

671
8%4

9%d
S7D

15729

3

Led

SN

Ted

8CTA

9CH

{44}

814

91d
STA

e

08M

CBTA

68TY
88TS
L8TD

-quinone ox

S8TYH

9.LTD
SLTL
VLT

NADH

cLIY
TLTY
0L1d
L97d
€974
0974

SSTL

idoreductase subunit 6

e Molecule 6

8%

45%

43%

Chain 6

0LV
694

L

294

091
650

pAst:|
98V
§8a
Sl
€68

0S8
67d

€71

Tvd
0%l
B6EV
8€d

9€1
SES
vEN
€es
ey
TeD
0EM

8CTA

€Tl

Ted

611

€64

TéA
06d

983

3

28D

9.a
SLY
L0
€4
cld

0874

-quinone ox

8.L74
LLTH
9LTM
SLTV

6974
€974

091D
6S9TYH
8STA
LS
95T
SST
7511

CSTH
TSTA

idoreductase subunit 6

NADH

e Molecule 6

8%

5%

43%

44%

Chain G

694

L

S98
799

294

091
650

20Td

00Td
66W

L6d
96M

£64

06d

~
0 ©
I &:I

28D

LLA
9.a
SLV
iZ0]
€4

L

8L74

SLTY

NADH

ELIA

6914
8914

€9TX

8STA
LSTX
951X
SSTO
7811

idoreductase subunit 9

-quinone ox

e Molecule 7

38%

60%

Chain 9

8

78D

28s

SLN

TL3

694

99K

TvH

8EH

ogy
ged
vex

9.1d

VLI

LD
TL1d

6974

SOTA

€9TA
T9TA

€GTL
STy

6713

LYTd

6€TA

LETT

SETA

idoreductase subunit 9

€eTH
2eTD

6211

14498

TCIW

-quinone ox

6174

LITK

€TTI

801D

1010

661

164
961

e Molecule 7

76N
€61

06A

NADH

R LDWIDE

O

PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 17

48%

51%

Chain O

STH

€Tl
(A9}
11D
011

6S

91

L8K

8.74

TLIA

e Molecule 8

TLID
TL1d

idoreductase subunit 15

-quinone ox

NADH

38%

59%

Chain 7

281

STd

€IN
[4a1

0TA
61

0
Im

93

idoreductase subunit 15

-quinone ox

NADH

e Molecule 8

36%

60%

Chain [

S6V

ovd

a2l

(472

6ed

Led

n

Uncharacterized prote

e Molecule 9

32%

65%

Chain W

L1TI
0TT1
€071
20Tl

0TV
00TL

2SL

g1
9CTA
SCTI
{441

0c1d

n

Uncharacterized prote

e Molecule 9

29%

68%

Chain X

0Ztd
(4951
0TTT
€0TT
20T
TOTV

661N
864

43
164

LLT

1.3

S9d

19a

LS8T
94d

[4hN
TSH
081
691
9VA
44l
gt
8eb
LEM
9ed
SEL
eI
€T
o€
¥21

P11

CTA

6v

L9

€4

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 18

9CTA

(441

e Molecule 10: NADH-quinone oxidoreductase subunit 7

44%

54%

Chain A:

T84
08d
6.LM

L.
LY

¥4

TL4
0.1

894
191
99N
SOV

4174

ETTA

TTTM
(A
60TA

L0T4

SOTA

oo oy < ©
© ) ) o
=) o =) =

e Molecule 10: NADH-quinone oxidoreductase subunit 7

39%

55%

Chain P:

T84
08d

L.
9LV

.4

TL4

691
894
197
99N
S9Y

€9A
(422

8S9d
154

©
0
I":

7SA

{41
TSy
08d
6%d

14728
€vd

w1
0¥y

SeN
veR

62V

LZA

(44

YIA

+

OTL
69

LR
93

€d

W

STTA

ETTA

L0T4d

e Molecule 11: NADH-quinone oxidoreductase subunit 10

SOTA

S6D

269D

881

78S

9%

34%

e Molecule 11: NADH-quinone oxidoreductase subunit 10

56%

Chain J:

S67T

LLY

SL4

eL1
TN
TLI
891

S
S9A

€91
{42l

8GA

Y81

084
674

Lva

SEN

cel
TEY

6cv

{44

ozA

6SGTd

9GT1

YSTA

CSTA

OSTL

LY
91T
SP11

9€T1
SETM

€ETD
CETX

821D
ve1d

€211
{44 %]

LTT0
60TM
SOTV

7011
€0TI

TOTV
00TA

9%

32%

57%

Chain R:

8STd

STV

0STL

LYTH
911

9ETT
SETM

€ETD
CETL
1€T1
L211

¥Z1d
€211

6111

LTTD

80T1

e Molecule 12: NADH-quinone oxidoreductase subunit 11

35%

64%

Chain K:

€90

181

PAZS

621

{44}
14

611

SPDB

R L DWI

O
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 19

i idoreductase subunit 11

-quinone ox

NADH

e Molecule 12

32%

67%

Chain S

S69

061

880

621

921
SCI

-quinone ox

€L
(44|
1144

NADH

idoreductase subunit 12

e Molecule 13

39%

60%

Chain L

88H
181

78D

8.1
LLT

€LS
L1

0.La

998
994

€91

T9d

8111

9111

CITI
TT14

60TN

90TY
S0Td

€0TH

V64

o
o
H

0421

89CK
L92s
99ZA

092X
6521

LSS

feisa§

2Se1
TSCA

SYCN

15441

T¥CH

[ RS Te]
N
m M m
[ =

6€TT

Teey
0ETH

Lged
9221
a4y
ween
€T
zeel

[424)]
81TV

9TTH

¥ieca

20z
1021

S6Td
761D

{43578

0614

1814

€871
2811

6.1

TLTT
0LTH

CTSEN
05eY
6veEN
8ved
i74°0]
(04508

8EES

9EES

veet
6ceN

8ced
Lged

TCEH
ozed

LIEN

VIEY

(437N
60€Y
S0€X
TOES

00€I
6621

LBTA

S62A
v6CI
€623
zeeH
1621

88zh
182D

S8¢TV

8.LTV
LLTL

TLTA

VEVH
€EVH

€LET

TLET

S9€H

£9¢eY
29el

65T
8SEH

9GeEM
SGeT

LEVA
9€VH

T091
0091

8691

idoreductase subunit 12

969D

T69T

18SY
98ST

-quinone ox

785D
€851
z8sh

81871

G.9D
V.91

NADH

TL8Y

Y95k

LSS

GSSA

€5ST

1854

e Molecule 13

38%

61%

Chain T

091

isict

SG4

]
S61d
761D

681X

1873

S8TI
7818

28TL

SLTI

O0LT

891D

991a
S91D

29IN
6574
89TV
LSTH
TSTA

Ly
49

6211
8¢Td

S¢1d
4428

ccia

6TTA

9111
STTH

ETTV

60TN
80Td

90TV
SO0T4

o= o o s
o i) o
>

9.£T
€LET
TLET
99eV
€9€Y
95EM
¥3€d
TSex
0seyd
67EA
8¥ed
TvEH

9EES

veeT
€€€d

TEET

62eN
8ced

GCEH
veeL
£eed

TCEH

61T

L1EA
viev
60EY

90EN
SO0EA
v0€D
€0€T
20gd
T0€S

¥6C1

{418
1621

88z
182D
98¢4d

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 20

9SHV

TSvA

(415

(47471

6€7d

LEVE
9EVH

YEVH
€EVH
CEVH

8Tva
L2%D

4741

0ZyM
6174

12544
ETVL
(4574

60%A

LO¥T
907V
S0%D
66€D
S6EL

C6EL
T6eY

68€1
88€1

© ~ N M0
WEN© © © © ©
¥ 49T
> aAEA A

98ed

28ed

LLed

TS84

9751

{47408

8ESA

9€SYH

90SM
S08T

€091

TOSV

667Y

Y671

T67M
0673

88%D
L8%1

LLYT

€L%T

6971

LOTN

00971

T6G1

NADH

68394

1894
9891

[4:E1]

LSSa

e Molecule 14

SGSA
¥584

idoreductase subunit 13

-quinone ox

39%

60%

Chain M

o98Y
S8D
781
€84
Z8A

ve1

0€D
14

Le1

j44

Ted

1814
98Th

9L11

PLTL
€LTd

L9TH

¥oTT
€9TA

09TT
LSTT
SSTD

CSTL
1614

8¥Td

(44NN
15744

9ETA
SETT

CETN

8¢1d
Le1I

6TTA
8114

STT1
vi1a

TITV
0TTd
60T

90T1T
€073

169
961
S64
Y64
€60
ced
T6A
064
68V
88A

8.2V

0LZA

892V
L92s

vocy
0921

feistd)

€39cd

6y

9vCI
14414

£vcy
cved

6€Cd
8ETA

9ECA
SETH

1974

SSVH
YS¥1

idoreductase subunit 13

[asig:
TSYV

8¥¥D
LY¥d

€V

eevy

0ETM
627a

L2%D
9THY

€T
(4478

8T¥D

STPM

Pivd

€TPL

LO¥T

0j28

20%s

66EA

68€d

98€N
S8€X

9.€D
S.led

-quinone ox

NADH

e Molecule 14

39%

59%

Chain U

S8T1

PLTL

99TV

€9TA

0971
6GTH

LSTT

SSTD

CSTL

67TA

L

1545

6€TH
8ETH

9ETA

9071

COTH

169D

S64

892V

S9TV
¥ocy

PAstd)

sszh

€624

jgeracy

8vCT

Svey

ey
cved

(%74
6€Td
8ETA

SETH
43198

2ETL

0€C1

8zca

TZeN

O = N M WO~ 0
=R Rl
NN
=R =T

8024

902d
S0CL
0Ty
€021
[dua g
T0Cd

L674

06TV

1,814
98Th

T9€1

6G€T
¥se1

0G€ES
67D

LYET

S2eT

TCER
0ZEN

8T€ES

9TEY

(4559

0T€D

L0€D
90€d

¥oeL

T0€d

L6TY

62D
E£6CN

162S

682D

28T
1824

6.L24

62va

Ela4
SCY'1

€TV
{4478
13474

61%D
8T¥D

9Tvd
vivd
€TvL
(4528
LO¥'1
SOVA
2covs

96€4
S6EV

98€X

18€1

9.€D
§S.ed

TLET

89¢€1

S9EN

€9€1

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 21

i idoreductase subunit 14

-quinone ox

NADH

e Molecule 15

35%

Chain N

€0TH

TOTL

861

96H
S6IW

{434

064

88A
181
981

911
ST1
viL
€11

0TS

SI

[An
™

902d

v02d
€£0CS

102D

66TA
8610
L61d

7614
€6TH

T6Td
06TY

88TV
18TV
981X
T8TA
LLTD
iZAN}

691D
8974

€911

SSTA
¥STd

8€TT

9€TA
SETA

CETY

8TTh

747
€CTL

O N~ Oo
AN
i g g B
E[P-VENE R SR NE|

SIS

{438

90771

9624

7621
€629

0621

88CA
18CL

8821
82k
€824

08ey
6.2b

9,29

j2X88
€LTT
cLey
TL21

992V
S9CH

€921
29CS

092A
632y

952y
SS9

1520

igas
S¥eN

o¥ves
€€TT
ceTY
Teed
8zey
Sgeey
Teev
81¢V
L12V
91TA
6021
80CA

€T¥D

(5748

80%1

(40718

66€Y

£6€d

T6€d

68EL
ey
£€8ed
z8eN
SLEX
vLEX
€LEX
69€V
S9€T

L%ET
9%eX

£vEN

19D

6EET

7eLT

CEES
Szev
[44°4¢
61€Q
8T€eN
L1y
9T1€X
€1eYd
TIEV
L0EA
90€Y
S0€a

6621

€TV1
(4444

9Tvd

i idoreductase subunit 14

-quinone ox

NADH

e Molecule 15

38%

62%

Chain V

1111

80711

90771

€0TH

20Ty
TOTL

88A
181

€94

0S4

TYM

(4741
w1
0%1
6€ES
8EV

9EV

L4

00ZXA

6L1T

9L1T1
SLTV

CTLIX

691D
8974

Ly14d

evTIV
(4458

0¥%1D

8€TT
LETA
9€TA
SETA
PETT

0E€TT

8ZTh

STTY
veimn

1211

611X
8111
L17d

4258

9.eT
SLEX
v.LeX

69€Y
89€S

S9€T

TS€d

67€d

LYET

Sved
T7eD
Lged
veeT

€EET
CEES

9z¥d

€TV1
(44744

9Tvd

80%1

(4028

v8ev
€8ed

08€T

8.LET

idoreductase subunit 8

-quinone ox

NADH

e Molecule 16

42%

52%

Chain H

8074

T0Td

661

96V
S671

98d

€8A

SLY

LI

0.4
694

S9%
79I

091
89D
54
€9d

TSA

98TA
S8TI

€8TN

T8IN
0811

8.L1D
LLTA

SLTT
YLIA

69TV

Y911
€973
(45198

CETY
TETT

8CTA

0ZT1
611
8111
LTIN
9TTI

TITM

[421]

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 6Q8X

Page 22

69CH
89CL

992H
S92H

€924

1921
09zd

Lsey

8¥cd

Yved

vsex

ves
0%€T

LEET

veed
€€ed
{42501
Teea
0€€T

8CEA
LTEA

Seeyv

LIEV

STed
vied

idoreductase subunit 8

-quinone ox

NADH

e Molecule 16

46%

48%

Chain Q

61

0L"

LOT

SO%

€9V
29a

SS8D
54
€Gd
[4p)
TSA

8%d

7911

(42125

09TI
6GT1

9GTS

ST
€GT1
(415

0STT

LYTA
4%

€718

EETA

T€TT

8CTTA
LTTV

SCT1

{4438

8¥ca

¥ved
€71

1524

8€TS
LETS

0871

8.L1D
LLTA

ZATN

04171

25198
6%€T
Sved
€eed
2ELET
Teed
0€ET

LTEN
9zeT

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 23 wwPDB X-ray Structure Validation Summary Report 6Q8X
4 Data and refinement statistics (i)
EDS failed to run properly - this section is therefore incomplete.
Property Value Source
Space group P1211 Depositor
Cell constants 95.19A 338.64A 263.23A .
Depositor
a, b, c,a, 8,7y 90.00°  100.41°  90.00°
Resolution (A) 5841 — 3.51 Depositor
7 Data completeness 81.6 (58.41-3.51) Depositor
(in resolution range)
Rinerge 0.16 Depositor
Raym (Not available) Depositor
<I/o(l)>"1 1.08 (at 3.49A) Xtriage
Refinement program PHENIX (1.13rcl 2961: 777) Depositor
R, Ryree 0.215 , 0.232 Depositor
Wilson B-factor (A?) 97.6 Xtriage
Anisotropy 0.010 Xtriage
L-test for twinning? <|L| > =035 < L?*>=0.18 Xtriage
Estimated twinning fraction 0.348 for h-k,-h-1 Xtriage
Reported twinning fraction 0.490 for -H,-K,H+L Depositor
Outliers 0 of 166363 reflections Xtriage
Total number of atoms 74134 wwPDB-VP
Average B, all atoms (A?) 97.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 6.12% 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: SF4,

FES, HQK, FMN

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 | prigy7 1 47155 | RMSZ #4|Z| >5
1 1 0.28 0/3506 0.48 0/4745
1 B 0.29 0/3506 0.48 0/4745
2 2 0.29 0/1439 0.49 0/1953
2 C 0.28 0/1439 0.47 0/1953
3 3 0.31 | 1/6035 (0.0%) | 0.51 0/8185
3 D 0.30 0/6035 0.51 1/8185 (0.0%)
4 4 0.31 0/3150 0.50 0/4284
4 E 0.29 0/3150 0.47 0/4284
5 5 0.30 0/1656 0.51 0/2246
5 F 0.30 0/1656 0.50 0/2246
6 6 0.32 0/1319 0.53 0/1786
6 G 0.31 0/1319 0.52 1/1786 (0.1%)
7 9 0.33 0/1423 0.52 0/1933
7 O 0.33 0/1423 0.52 0/1933
8 7 0.28 0/1059 0.49 0/1429
8 I 0.28 0/1059 0.50 0/1429
9 W 0.30 0/985 0.51 0/1335
9 X 0.30 0/985 0.49 0/1335
10 A 0.30 0/940 0.51 0/1280
10 p 0.29 0/940 0.50 0/1280
11 J 0.26 0/1206 0.47 0/1649
11 R 0.28 0/1206 0.46 0/1649
12 K 0.28 0/710 0.46 0/962
12 S 0.27 0/710 0.45 0/962
13 L 0.28 0/4741 0.46 0/6460
13 T 0.27 0/4741 0.45 0/6460
14 M 0.28 0/3591 0.47 0/4896
14 U 0.28 0/3591 0.47 0/4896
15 N 0.28 0/3238 0.45 0/4434
15 \Y% 0.29 0/3238 0.45 0/4434
16 H 0.30 0/2935 0.53 0/4014
16 Q 0.31 0/2935 0.52 0/4014
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. Bond lengths Bond angles
Mol | Chain | pyio77r 17155 | RMSZ #|Z| >5
All All 0.29 | 1/75866 (0.0%) | 0.49 | 2/103182 (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
7 9 0 1
7 0) 0 1
10 P 0 1
13 L 0 1
13 T 0 1
16 H 0 1
16 Q 0 1
All All 0 7
All (1) bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 3 624 | LEU C-N -2.75 1.20 1.34
All (2) bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(®) | Ideal(°)
6 G 169 | ARG | C-N-CA | -6.07 106.53 121.70
3 D 650 | VAL | C-N-CA | -5.36 108.30 121.70

There are no chirality outliers.

5 of 7 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
7 9 21 | PRO | Peptide
16 H 217 | THR | Peptide
13 L 435 | PRO | Peptide
7 O 21 | PRO | Peptide
10 P 45 | GLU | Peptide
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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 1 3417 0 3388 138 0
1 B 3417 0 3388 204 0
2 2 1406 0 1373 60 0
2 C 1406 0 1373 67 0
3 3 9895 0 5931 219 0
3 D 9895 0 5930 251 0
4 4 3067 0 3049 179 0
4 B 3067 0 3049 204 0
5 5 1607 0 1574 81 0
5 F 1607 0 1574 95 0
6 6 1289 0 1298 86 0
6 G 1289 0 1299 94 0
7 9 1388 0 1383 I0) 0
7 O 1388 0 1383 78 0
8 7 1031 0 1029 49 0
8 I 1031 0 1029 47 0
9 W 967 0 1010 27 0
9 X 967 0 1010 26 0

10 A 910 0 939 61 0
10 P 910 0 939 61 0
11 J 1183 0 1286 64 0
11 R 1183 0 1286 60 0
12 K 703 0 747 37 0
12 S 703 0 47 28 0
13 L 4604 0 4734 193 0
13 T 4604 0 4734 180 0
14 M 3489 0 3606 141 0
14 U 3489 0 3606 158 0
15 N 31564 0 3343 120 0
15 \% 3154 0 3343 126 0
16 H 2838 0 2903 185 0
16 Q 2838 0 2903 194 0
17 1 8 0 0 0 0
17 3 24 0 0 4 0
17 6 8 0 0 1 0
17 9 16 0 0 4 0
17 B 8 0 0 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
17 D 24 0 0 2 0
17 G 8 0 0 3 0
17 O 16 0 0 3 0
18 1 31 0 19 2 0
18 B 31 0 19 8 0
19 2 4 0 0 2 0
19 3 4 0 0 0 0
19 C 4 0 0 0 0
19 D 4 0 0 1 0
20 4 24 0 0 4 0
20 E 24 0 0 2 0

All All 74134 0 75224 312 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 21.

The worst 5 of 3128 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)
16:Q:267:-TRP:CD1 16:QQ:268: THR:N 1.98 1.30
16:H:267: TRP:CD1 16:H:268: THR:N 2.03 1.25
7:9:10:LEU:HD12 | 16:H:296: THR:HG21 1.28 1.09
16:H:146:LYS:HA 16:H:149:LEU:HB2 1.46 0.98
4:E:110:PRO:HB3 4:E:301:PRO:HG2 1.48 0.96

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 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 1 435/438 (99%) 411 (94%) | 24 (6%) 0 100§ § 100
Continued on next page...
sPrpe
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 B 435/438 (99%) | 410 (94%) | 25 (6%) 0 |
2 2 176/181 (97%) | 170 (97%) | 6 (3%) 0 |
2 C 176/181 (97%) | 168 (96%) | 8 (4%) 0 |
3 3 750/783 (96%) | 699 (93%) | 51 (7%) 0 100 | 100]
3 D 750/783 (96%) | 699 (93%) | 51 (7%) 0 |
4 4 382/409 (93%) | 362 (95%) | 20 (5%) 0 |
4 E 382/409 (93%) | 359 (94%) | 23 (6%) 0 |
5 5 194/207 (94%) | 183 (94%) | 11 (6%) 0 |
5 F 194/207 (94%) | 183 (94%) | 11 (6%) 0 100 | 100]
6 6 164/181 (91%) | 149 (91%) | 14 (8%) | 1 (1%)

6 ¢ 164/181 (91%) | 151 (92%) | 12 (7%) | 1 (1%) 25 64
7 9 178/182 (98%) | 168 (94%) | 10 (6%) 0 [100] [100]
7 0 178/182 (98%) | 168 (94%) | 10 (6%) 0 100 ] [ 100]
8 7 125/129 (97%) | 119 (95%) | 6 (5%) 0 (100 | 100]
8 I 125/129 (97%) | 115 (92%) | 10 (8%) 0 100 ] [ 100]
9 | W | 125/131 (95%) | 121 (97%) | 4 (3%) 0 [100] [ 100]
9 X 125/131 (95%) | 119 (95%) | 6 (5%) 0 |
10 A 115/119 (97%) | 105 (91%) | 10 (9%) 0 |
10 P 115/119 (97%) | 104 (90%) | 11 (10%) 0 |
11 J 158/176 (90%) | 145 (92%) | 13 (8%) 0 |
11 | R | 158/176 (90%) | 144 (91%) | 14 (9%) 0 100 | 100]
12 | K 03/95 (98%) | 89 (96%) | 4 (4%) 0 100 [ 100]
12 S 93/95 (98%) | 89 (96%) | 4 (4%) 0 100 ] [ 100]
13 L 603/606 (100%) | 567 (94%) | 35 (6%) | 1 (0%)

13 T 603/606 (100%) | 566 (94%) | 36 (6%) | 1 (0%) 47 |81
14 M 465/469 (99%) | 440 (95%) | 25 (5%) 0 |
14 U 465/469 (99%) | 439 (94%) | 26 (6%) 0 |
15 N 425/427 (100%) | 403 (95%) | 22 (5%) 0 |
15 \Y% 425/427 (100%) | 403 (95%) | 22 (5%) 0 |
16 H 351/365 (96%) | 297 (85%) | 49 (14%) | 5 (1%) 46
16 Q 351/365 (96%) | 304 (87%) | 42 (12%) | 5 (1%) 46

Continued on next page...
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Continued from previous page...
Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
All | ALl | 9478/9796 (97%) | 8849 (93%) | 615 (6%) | 14 (0%) 51 l

5 of 14 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
16 H 51 VAL
16 Q 51 VAL
16 H 44 VAL
16 Q 44 VAL
16 H 50 ARG

5.3.2 Protein sidechains ()

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 1 355/356 (100%) | 344 (97%) 11 (3%) 40 70
1 B 355/356 (100%) | 344 (97%) 11 (3%) 40 70
2 2 150/152 (99%) 145 (97%) 5 (3%) 38 68
2 C 150/152 (99%) 144 (96%) 6 (4%) 31 64
3 3 609/628 (97%) 598 (98%) 11 (2%) 59 81
3 D 609/628 (97%) 597 (98%) 12 (2%) 25 179
4 4 332/355 (94%) 327 (98%) 5 (2%) 65
4 E 332/355 (94%) 329 (99%) 3 (1%) 781190
5 5 167/175 (95%) 163 (98%) 4 (2%) 49 176
5 F 167/175 (95%) 163 (98%) 4 (2%)

6 6 135/149 (91%) 124 (92%) 11 (8%)
6 G 135/149 (91%) 124 (92%) 11 (8%)
7 9 148/150 (99%) 147 (99%) 1 (1%)
7 0O 148/150 (99%) 147 (99%) 1 (1%)
8 7 104/106 (98%) 102 (98%) 2 (2%)
8 I 104/106 (98%) 102 (98%) 2 (2%) 27 180

(2)
v
E
&


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

Page 30 wwPDB X-ray Structure Validation Summary Report 6Q8X
Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles
9 W 99/101 (98%) 98 (99%) 1 (1%) 76
9 X 99/101 (98%) 98 (99%) 1 (1%) 76 |88
10 A 90/92 (98%) 88 (98%) 2 (2%) 52 |78
10 P 90/92 (98%) 86 (96%) 4 (4%) 28 62
11 J 118/130 (91%) 115 (98%) 3 (2%) 47 175
11 R 118/130 (91%) 115 (98%) 3 (2%) A7 175
12 K 71/71 (100%) 70 (99%) 1 (1%) 67
12 S 71/71 (100%) 70 (99%) 1 (1%) 67 185
13 L 453/454 (100%) | 444 (98%) 9 (2%) 55 |79
13 T 453/454 (100%) | 442 (98%) 11 (2%) 49 176
14 M 332/332 (100%) | 322 (97%) 10 (3%) 41 71
14 U 332/332 (100%) | 323 (97%) 9 (3%) 44 73
15 N 302/302 (100%) | 298 (99%) | 4 (1%) 69 |86/
15 \Y 302/302 (100%) | 296 (98%) 6 (2%) 55 |79
16 H 293/300 (98%) 284 (97%) 9 (3%) 40 70
16 Q 293/300 (98%) 283 (97%) 10 (3%) 37 68
All All 7516/7706 (98%) | 7332 (98%) | 184 (2%) 49 |76
5 of 184 residues with a non-rotameric sidechain are listed below:
Mol | Chain | Res | Type
3 D 655 ARG
10 P 79 TRP
4 E 208 PHE
6 G 88 MET
13 T 108 PHE
Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 67

such sidechains are listed below:

Mol | Chain | Res | Type
13 T 341 HIS
13 T 436 HIS
16 Q 43 GLN
13 L 582 GLN
13 L 544 ASN
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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 monosaccharides in this entry.

5.6 Ligand geometry (i)

22 ligands are 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
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 | o RMSZg #1Z| > 2 | Counts RMSZg #|Z] > 2
17 SF4 9 202 7 0,12,12 - - -
17 SFk4 9 201 7 0,12,12 - - -
19 FES 3 804 3 0,44 - - -
17 SF4 1 501 1 0,12,12 - - -
19 FES D 804 3 0,44 - - -
17 SFk4 3 802 3 0,12,12 - - -
18 | FMN | 1 | 502 | - [333333] 1.11 | 2(6%) | 48,50,50 | 1.28 | 9 (18%)
17 | SF4 3 803 | 3 | 0,12,12 : ; :
17 | SF4 6 200 | 6 | 012,12 _ _ _
17 SFk4 D 801 3 0,12,12 - - -
17 | SF4 0 201 | 7 | 0,12,12 _ _ _
17 | SF4 0 202 | 7 | 0,12,12 _ _ _
17 SF4 G 201 6 0,12,12 - - -
19 FES C 201 2 0,44 - - -
17 | SF4 3 801 | 3 | 012,12 _ _ _
17 | SF4 D |802| 3 | 012,12 _ _ _
17 SFk4 B 501 1 0,12,12 - - -
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. . Bond lengths Bond angles

Mol | Type | Chain | Res | Link | oo RMSZg #4|Z| > 2 | Counts RMSZg MVAES:
20 | HQK 4 501 - 24,2525 | 0.23 0 30,38,38 | 0.33 0
19 FES 2 201 2 0,4,4 - - -
20 | HQK E 501 - 24,2525 | 0.22 0 30,38,38 | 0.32 ‘ 0
17 SF4 D 803 3 0,12,12 - - -
18 | FMN B 502 - 33,33,33 | 1.16 2 (6%) | 48,50,50 | 1.41 10 (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
17 | SF4 9 202 7 - - 0/6/5/5
17 | SF4 9 |20l 7 - - 0/6/5/5
19 | FES 3 |04 | 3 - - 0/1/1/1
17 | SF4 T | 501 1 - - 0/6/5/5
19 | FES | D | 804 | 3 - - 0/1/1/1
17 | SF4 3| 802 | 3 - - 0/6/5/5
18 | FMN | 1 | 502 - - 8/18/18/18 | 0/3/3/3
17 | SF4 3 803 | 3 - - 0/6/5/5
17 | SF4 6 | 201 | 6 - - 0/6,/5/5
17 | SF4 D 801 3 - - 0/6/5/5
17 | SF4 0) 201 7 - - 0/6/5/5
17 | SF4 | O [ 202 7 - - 0/6/5/5
17 | SF4 | G | 201 | 6 - - 0/6/5/5
19 | FES | C | 201 | 2 - - 0/1/1/1
17 | SF4 3 | 01| 3 - - 0/6/5/5
17 | SF4 | D | 802 | 3 - - 0/6/5/5
17 | SF4 | B | 501 | 1 - - 0/6/5/5
20 | HQK | E | 501 | - - 0/16/17/17 | 0/2/2/2
20 | HQK | 4 | 501 | - - 0/16/17/17 | 0/2/2/2
19 | FES 2 201 | 2 - - 0/1/1/1
17 | SF4 | D | 803 | 3 - - 0/6/5/5
18 | FMN B 502 - - 8/18/18/18 | 0/3/3/3

All (4) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
18 1 502 | FMN | C4A-N5 | 3.94 1.38 1.30
18 B 502 | FMN | C4A-N5 | 3.72 1.38 1.30
18 B 502 | FMN | C10-N1 | 2.76 1.38 1.33
18 1 502 | FMN | CI10-N1 | 2.58 1.38 1.33

WO RLDWIDE
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The worst 5 of 19 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
18 B 502 | FMN | C4-N3-C2 | -3.28 119.58 125.64
18 1 502 | FMN | C4-N3-C2 | -3.21 119.70 125.64
18 B 502 | FMN | O4-C4-C4A | -3.02 118.58 126.60
18 B 502 | FMN | C5-C4’-C3’ | -3.02 106.36 112.20
18 B 502 | FMN | C4A-C4-N3 | 2.88 120.52 113.19

There are no chirality outliers.

5 of 16 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
18 1 502 | FMN | N10-C1’-C2’-02’
18 1 502 | FMN | N10-C1-C2-C3’
18 1 502 | FMN | C1’-C2’-C3-03’
18 1 502 | FMN | C1’-C2’-C3’-C4’
18 1 502 | FMN | 04’-C4’-C5’-05’

There are no ring outliers.

16 monomers are involved in 36 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
17 9 202 | SF4 2 0
17 9 201 | SF4 2 0
19 D 804 | FES 1 0
18 1 502 | FMN 2 0
17 3 803 | SF4 3 0
17 6 201 | SF4 1 0
17 D 801 | SF4 1 0
17 O 201 | SF4 2 0
17 O 202 | SF4 1 0
17 G 201 | SF4 3 0
17 3 801 | SF4 1 0
20 4 501 | HQK 4 0
19 2 201 | FES 2 0
20 E 501 | HQK 2 0
17 D 803 | SF4 1 0
18 B 502 | FMN 8 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

WO RLDWIDE

PROTEIN DATA BANK
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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 FMN 1 502

Bond lengths Bond angles

Torsions Rings
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Ligand FMN B 502
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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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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS failed to run properly - this section is therefore empty.

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

EDS failed to run properly - this section is therefore empty.

6.3 Carbohydrates (i)

EDS failed to run properly - this section is therefore empty.

6.4 Ligands (i)

EDS failed to run properly - this section is therefore empty.

6.5 Other polymers (i)

EDS failed to run properly - this section is therefore empty.
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