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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
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 : 235
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) : 2.35
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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 2.60 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
Rfree NN | P 0.270
Clashscore I | - 0
Ramachandran outliers | D 1.3%
Sidechain outliers I | D 3%
RSRZ outliers NN D 2.0%
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))
Riree 130704 3163 (2.60-2.60)
Clashscore 141614 3518 (2.60-2.60)
Ramachandran outliers 138981 3455 (2.60-2.60)
Sidechain outliers 138945 3455 (2.60-2.60)
RSRZ outliers 127900 3104 (2.60-2.60)

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% 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

3%

1 9 165 | = — rT
3%

1 A 165 | = — T
1%

1 J 165 - 79% 16% "
3%

1 S 165 - 82% 11% 5% .
2%

p 3 305 | & — =~

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

Mol | Chain | Length Quality of chain

2 B 305 = 78% 18%

2 K 305 = 79% 18% .
2 T 305 = 82% 16%

3 4 762 L 76% 20% .
3 C 762 = 75% 21% o
3 L 762 = 75% 21% o
3 U 762 = 77% 19% -

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-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
7 | MOM 4 1334 - - X -
7 | MOM C 1334 - - X -
7 | MOM L 1334 - - X -
7 | MOM U 1334 - - X -
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2 Entry composition (i)

There are 8 unique types of molecules in this entry. The entry contains 38070 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 Xanthine dehydrogenase/oxidase.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 162 1;(2)2&31 7;11 21;13 227 182 0 0 0
1 J 162 ?(Q)Eg)l 7g1 21;13 2C2)7 182 0 0 0
1 5 161 ?(2)?311 7?5 21;11 2C2)6 182 0 0 0
1 2 164 ?gt;gl 758 21;15 2(530 182 0 0 0
e Molecule 2 is a protein called Xanthine dehydrogenase/oxidase.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2| B 00| pae 1m7 oL 431 13 0 0 0
2 K 3U2 gggg 15026 315\;8 4(??2 183 0 0 0
2 T 305 rggg;l 15(339 41(\)12 4(3?5 183 0 0 0
2 3 305 ggtszl 15%9 41(\)12 4(3?5 183 0 0 0
e Molecule 3 is a protein called Xanthine dehydrogenase/oxidase.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3| © | Sae aors w0l 1100 a1 0 0 0
s L 745 q;%?l 36C43 915312 1(%3 383 0 0 0
s v 745 ?7)231 36043 91;2 1(%3 383 0 0 0
s 4 756 E(S)E;;I 36%6 1(1)\(1)5 13]6 SS5 0 0 0
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e Molecule 4 is FE2/S2 (INORGANIC) CLUSTER (three-letter code: FES) (formula: FesSs).

FES

ST

Fe

FE
Fe

2

FET S2
Mol | Chain | Residues Atoms ZeroOcc | AltConf
4 A 1 To4tal F2‘ e g 0 0
4 A 1 To4tal F2‘ e g 0 0
4 J 1 To4tal F2‘ e g 0 0
4 J 1 To4tal F2‘ e g 0 0
4 g 1 To4tal 2 e g 0 0
4 g 1 To4tal I;e g 0 0
4 5 1 To4tal I;e g 0 0
4 5 1 To4tal I;e g 0 0

e Molecule 5 is FLAVIN-ADENINE DINUCLEOTIDE (three-letter code: FAD) (formula:

C27H33N9015P2) .
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CEXT
Mol | Chain | Residues Atoms ZeroOcc | AltConf
I TN
IS NN
IS NN
IEREEE I S I

e Molecule 6 is PHOSPHONIC ACIDMONO-(2-AMINO-5,6-DIMERCAPTO-4-0X0O-3,7,8A,
9,10,10A-HEXAHYDRO-4H-8-OXA-1,3,9,10-TETRAAZA-ANTHRACEN-7-YLMETHYL)

ESTER (three-letter code: MTE) (formula: C;oH14N506PS,).

d
zxZ

MTE

ZTz
/
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
o [e | 1 [mEtoTEl o, |
AN S S
I
IR S I

e Molecule 7 is HYDROXY(DIOXO)MOLYBDENUM (three-letter code: MOM) (formula:
HMOOg).

omM3s HO I\/Io.

MOM

OM1

MO1
OM2
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Mo O
7 C 1 4 . 3 0 0
Total Mo O
7 L 1 A . 3 0 0
Total Mo O
7 U 1 A . 3 0 0
Total Mo O
7 4 1 A . 3 0 0

e Molecule 8 is XANTHINE (three-letter code: XAN) (formula: CsH4N4O5).
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XAN
06
O
| |cs N7
N1 ~~ ~_cs N
H N g '\‘:\‘\\\\
V) c8
- lpz //,;
020 N H
N3 N9
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
8 C 1 11 5 4 2 0 0
Total C N O
8 L 1 11 5 4 2 0 0
Total C N O
8 U 1 1 5 o4 9 0 0
Total C N O
8 4 1 1 54 9 0 0
gPDB
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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 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). Stretches of 2
or more consecutive residues without any outlier are shown as a green connector. Residues present
in the sample, but not in the model, are shown in grey.
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e Molecule 2: Xanthine dehydrogenase/oxidase

i

-
Chain B: 78% 18% o

fe-dle-eli Bl

K225
E230
E232
T241
R335
F337
A338
K340
V342
V364
A367
R377

WO RLDWIDE

er

PROTEIN DATA BANK


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

3EUB

wwPDB X-ray Structure Validation Summary Report

11

Page 10

11587

L0Sd

98%A

z8Y'1

9.L¥Y

€L70

89%)
L9971

TSv3E

LYTW

6EVY

€EVN

H

{7444

(4543

0T¥%d

80%d
L0¥I

20va

L8EH

pracys

6754

€TST

Xanthine dehydrogenase/oxidase

e Molecule 2

18%

79%

Chain K

9.L€S

L9EV

¥oen

9VEY

7veS

(4728

8eey
Le€d

geed

0EEA

b

8¢ed
Leed
9CEA
€CeN

8TEN

L

vied

962D

88CN
18271

S$8¢d
LLTH
€.2d
(k4
TLTH
921
osey

Lyea

el

0€Td

pracyt

€191

Ll

® 66%a

L6%S

S67S
7671

870

28¥1

9L¥N

€7D

L8EH

LLeY

Xanthine dehydrogenase/oxidase

e Molecule 2

82%

3%
-

Chain T

i

Tzed

F

H

8TEN

L
.

[45°91

86CS

18T

S8¢d
¥8¢1

[4:14

Ll

€.2b

TLeH

LS21

Ssey

osey

£vTH

vl

€ETH
ceed

928y

€191

6094

t

96%1
S6¥%S

L8%D

9L¥N

€L7%
CTLYA

0LYL

L9¥T

[4ci48
1674

b54%0)

6EVY

0ERa

i

® G2¥s

L

617S

Ll

LOVI

¥0v1

T

Xanthine dehydrogenase/oxidase

e Molecule 2

2%

18%

79%

Chain 3

i

S6eN

vLeT

€G€T

8Y%€T

oveEY

Leed
9EEM

ceed

seed
zzed
8T€eN
(45591
86CS

18271

98¢d
¥8cI

18¢d

S.2d

€120

TLeH

¥oT1

i

9G2H
SGey

osey

9%CT

i

(444

L

€ETH
[434cs

7281

L1584

€151

9671
S6¥%S

L8%D

7870

® 97%¥S

£77h

6EVY

EEVN

617S

LO¥I

¥0v1

86€1

Xanthine dehydrogenase/oxidase

e Molecule 3

2%

21%

75%

Chain C

® Scli

vTLs

0Ty

6T.L1T

€TLY
(47X

L0L4

€0L3

S691

789A
£89H

789V
0894

LLOH

€190

0L9A

899D

€991

9994

0%9I

S€97T

¥coa
€298

YT9H

019
6091

€091

TO9N
0093
6634

1

S6Sa

783N

8€8D

9€8L

EEBN

€28A

TZ8H

7181

018A

208

86.4
L6.LD

T6.LN

88.L7T

R LDWIDE

98,4

€8.d
T8LA

9LLA

89LN
9.0
99.1L

Y9LA
€924

65,3
96,3
CSLI
67LL
LY/H
EVLA
cvLd
Tv.H
6eLb

9€LI

TeLS

w_ 0

PROTEIN DATA BANK



3EUB

wwPDB X-ray Structure Validation Summary Report

Page 11

TO0TI

LLBA

2964

+

6764

LY6X

7vex

cved

+

9z6M

vced
£eey

L3

706N

0061

L

S684

788H

0884

S.L8H
.88

T.84

€981

TS8W

F

Lv8)

0%8H
6€8Y

YYITL

6ETTD

ver1y

{403

88010
L80TD
980TA
S80TI
T80TA
690TN

C90TA
T90TI

8%0TY

9VOTI

P01l

8EOTI

SEOTD

€E0TH

TEOTA

620TA

€20TA

12011
LT0TV
LOOTI

9007D

06CT.L
@® 68CIN

® /.8TIN

¥8Z1h

A
|
0szTA
|
goctd
zoetd
1218
|

LSTTH

SSTTV

6YCTIN

¢eTTA

LTTTA
92TTL

€22TH

TeerL

6021d

Xanthine dehydrogenase/oxidase

L0TTL

66TTd
86TTV

G6TTA
L8TIN
€8T1D
08TTH
9LTTL
SLTTY
PLITT

19114

STETL

60€TD

YOETH

20€Td
TOETL

e Molecule 3

662Td

2%

21%

L

75%

Chain L

T¥.LH

6eLD
9€LI
6TLA

® Scld

3

0TLA
6TLT

eI

t

S691

7891
€89H

T89V

LL9H
9,93

€L9a

0L9A

899D

€991

S594

0%91

vcox

YT9H

0798
6091

€091

TOON

66SA

1

S650

783N

T.LSa

8¥8A
0¥8H
6€£8Y
8€8D
9€8L
EEBN
6284
€T8A
TZ8H
7181

0T8A

9081
S08S

€08L
2084

86.L4
L6.LD

6.4

88.L1

€8.d
C8LA

6LLN

9LLA

CTLLL
TLY

89.LN
29.b
99.L1

Y9LA
€9.4

69,4

9G.4

CS.LI

LVLH

cvLd

L10TV

800TS

900TD

TOOTI
000TI

2660

i

2868

0864
9260

€L6)

+

0963

8564

{47t

6€64

9T6M

veed
€6V

8160

7164

T164
706N
6684
5684
788H

0884
6,84

S.L8H
.88

TS8W

6STTD

SSTTA

€174

YPTITL
..--‘—--
meﬁu
veTTY
meﬁ>
NJMﬂa
8 ﬂmﬁ n
TIT1D

80TTIN

SOTTH

€0TTd
20T1Td

oomﬁm
880TH
18019
980TA
mﬂ”H
ﬂwmﬂ>
¢L0Td

690TN

|
99071

]
LS0Td
9G0TI

]

[4{0) %'}

87010

90T

77071

8EOTN

9€0TL
SEOTH

€E0TH

SLTTH

0LTTA

19219

29T1d
19214

B6SCTA

LSTTH

S§S82TV

67CTN

L%C1D

i

Xanthine dehydrogenase/oxidase

ceTTA

LTTTA
92TTL

T2eTL

+

602Td

L0TTL

66TTd

S6TTA

T611d

L8TIN

G8TTS

€8T1D
Z8TTA

08TTH

SLTTY
PLTTT

99T1D

19174

OTETA

CO0ETd
TOETL

96211

06CTL
68CTN

8z 1h

e Molecule 3

¢8TTY

2%

19%

77%

Chain U

YT9H
€TV

0798
609L

7094

2094

8654

T8SY

6.LSH

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



3EUB

wwPDB X-ray Structure Validation Summary Report

Page 12

TS8W
0584

0%8H
6€8Y

9€8L

€8T
EEBN

6284

{41

2eed

7181

0T8A

L0871

7084

161D

6LLH

vLLS

89LN

99.LL

€9.4
653
YSLA
CSLI
67LL
8%.LD
LYLH

EVLA
TvLd

0v.La
6eLD

9TLY

veLs

LOOTI
9007H

70014
€00TL

000TI
6660
8661

S66)

+H

LLBA

€L6)
L6

+

8¥6)

Y631

cv6d

+

0€6A
6264

9z6M

vced

7164

706N

6684

¥88H

0884

S.L8H
.88

T.84

€581

99T1D

19174

6STTD

€STTd

TSTTH

L3

€ETTA
CETTA

8CTTS

iZ42%

T

SOTTH
880TD
L8019
980TA
S80TI

T80TA

€E0TH
TEOTA

CCOTH

L10TV

F

OTETA

€62T1

T6CT

@® 68CIN

® .L8TIN
@® 98211

99211

€92Td

SSCTY
YSCTA

TSCTA

6VCIN

€2CTD
(444X

80CT1

S0CTT

S6TTA

T6T1Q
06TTI

L8TIN

78118

L.114

SLTTY

Xanthine dehydrogenase/oxidase

e Molecule 3

%

|
.o

20%

76%

Chain 4

LTLa
9TLY

® ©TlS
€TLd

@ 0TlX

CTLT

6694

G691

£69d

8891

789A

0894

LLO9H
9,93

€190

899D

€99A

9994

0%9I

vcod
€298

Y19H

0198
6091

S09T

2094
TOON

$6SQ

28SsY

6.LSH

7v8v

2¥84

0%8H
6€8Y

9€8L

€8T
EEBN

6284
veed
TZ8H
7181

0T8A
608S

908L
161D
T6.LY
v8LA
6LLW

vLLS
€LLD

OLLR

89.LN

99.LL

€924

653

2SI

LYLH

3

cvLd

0v.La
6eLD

9€LI

8TLN

€10Td
LOOTI
900TD
€00TL
6660
LLBA
1360

€961

8¥6)
S¥eN

cved
T76A

LT6H
9z6M

veed
ecey
2T6I

7164

706N

0061

788H

0884

S.L8H
.88

5988

9581

TS8W
0584

6STTD

PPITL
€vITd

€ETTA
6CTTL
9CTTS
[4431)]
8TTTH
0TT1a
SOTTH

96071

%6010

88010
L80TD
980TA
S80TI

T80TA
080TS
6L0TY
9.0Td

€LOTN
CL0Td

€90TI
290TA

8%010

9V0TI

7701l
E€V0TH

LE0TH

SE0TD

€E0TH

TEOTA

T20TI

LTOTV

0CETD

9T€T1
m.ﬂmz.
oﬁm:,
oomﬁc
€62T1
z621d

062TL
68CTN

L8TIN
@® 98C11

8T1h

6.214

9.21d

TL2T4

99211

€921d

6S9CTA

SSTTV

6VCIN

EiZaxy

8€TTd

€221
[444%:]

80211

S02T1

S6TTA

067TI

L8TIN

SLTTY

O

R LDWIDE
PROTEIN DATA BANK

W



Page 13 wwPDB X-ray Structure Validation Summary Report 3EUB

4 Data and refinement statistics (i)

Property Value Source
Space group P1 Depositor
Cell constants 73.30A 133.18A 142.63A .
Depositor
a, b, c, a, B, 96.88°  93.11° 90.02°
. 33.08 — 2.60 Depositor
Resolution (4) 33.08 — 2.60 EDS
% Data completeness 72.7 (33.08-2.60) Depositor
(in resolution range) 72.7 (33.08-2.60) EDS
Rinerge (Not available) Depositor
Reym (Not available) Depositor
<I/o(I)>" 4.03 (at 2.61A) Xtriage
Refinement program REFMAC Depositor
R R 0.214 , 0.268 Depositor
7 Phfree 0.218 , 0.270 DCC
Rree test set 6008 reflections (5.03%) wwPDB-VP
Wilson B-factor (A?) 19.7 Xtriage
Anisotropy 0.087 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.37 , 26.6 EDS
L-test for twinning? <|L| > =045 < L[?*>=10.28| Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.89 EDS
Total number of atoms 38070 wwPDB-VP
Average B, all atoms (A?) 13.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 5.64% 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.

WO RLDWIDE
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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: FAD,
MOM, FES, XAN, MTE

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 2 0.75 0/1277 0.82 0/1723

1 A 0.76 0/1265 0.80 1/1706 (0.1%)

1 J 0.75 0/1265 0.76 0/1706

1 S 0.72 0/1256 0.79 0/1695

2 3 0.71 0/2438 0.75 1/3290 (0.0%)

2 B 0.73 0/2434 0.76 1/3285 (0.0%)

2 K 0.72 0/2417 0.75 1/3263 (0.0%)

2 T 0.70 0/2438 0.75 1/3290 (0.0%)

3 4 0.77 | 1/5960 (0.0%) | 0.80 6/8072 (0.1%)

3 C 0.76 | 2/5937 (0.0%) | 0.82 6/8042 (0.1%)

3 L 0.76 1/5888 (0.0%) | 0.79 1/7974 (0.0%)

3 U 0.76 | 3/5888 (0.1%) | 0.78 3/7974 (0.0%)
All All 0.75 | 7/38463 (0.0%) | 0.79 | 21/52020 (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
2 B 0 1
3 4 0 4
3 C 0 2

All All 0 7

The worst 5 of 7 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 U 748 | CYS | CB-SG | -8.40 1.68 1.82
3 L 1166 | CYS | CB-SG | -7.21 1.70 1.82
3 4 1094 | CYS | CB-SG | -5.78 1.72 1.81

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

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 U 1166 | CYS | CB-SG | -5.64 1.72 1.81
3 C 992 | CYS | CB-SG | -5.53 1.72 1.81

The worst 5 of 21 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(°)
3 C 871 | ARG | NE-CZ-NH2 | -8.34 116.13 120.30
3 C 1318 | VAL N-CA-C -8.09 89.17 111.00
3 4 1323 | GLY N-CA-C -7.99 93.13 113.10
3 C 1315 | THR C-N-CA -6.81 104.66 121.70
1 A 31 ARG | NE-CZ-NH1 | 6.81 123.71 120.30

There are no chirality outliers.

5 of 7 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1317 | CYS | Peptide
1318 | VAL | Peptide
285 | PRO | Peptide
1317 | CYS | Peptide
1318 | VAL | Peptide

w| | o| | w
Q| Q| T |

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 2 1255 0 1265 21 0
1 A 1243 0 1253 18 0
1 J 1243 0 1253 18 0
1 S 1234 0 1240 21 0
2 3 2389 0 2459 42 0
2 B 2385 0 2456 49 0
2 K 2369 0 2435 4 0
2 T 2389 0 2459 34 0
3 4 5832 0 5759 172 0
3 C 9809 0 D737 154 0
3 L o761 0 2685 125 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
3 U 2761 0 5685 132 0
4 2 8 0 0 0 0
4 A 8 0 0 2 0
4 J 8 0 0 0 0
4 S 8 0 0 0 0
) 3 53 0 31 2 0
5 B 53 0 31 1 0
5 K 53 0 31 3 0
5 T 23 0 31 2 0
6 4 24 0 10 0 0
6 C 24 0 10 0 0
6 L 24 0 10 1 0
6 U 24 0 10 0 0
7 4 4 0 0 2 0
7 C 4 0 0 2 0
7 L 4 0 0 2 0
7 U 4 0 0 3 0
8 4 11 0 4 1 0
8 C 11 0 4 1 0
8 L 11 0 4 1 0
8 U 11 0 4 2 0

All All 38070 0 37866 782 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 10.

The worst 5 of 782 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)
3:4:1318:VAL:HG13 | 3:4:1319:THR:CG2 1.55 1.34
3:C:1316:LEU:O 3:C:1318:VAL:HB 1.41 1.20
3:1:924:GLU:OE1 3:1:942:ARG:NH1 1.78 1.14
2:K:241:THR:HG22 | 2:K:243:LYS:HE2 1.28 1.11
1:S:129:ARG:HG3 | 1:S:129:ARG:HH11 0.98 1.11

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 2 162/165 (98%) 149 (92%) 9 (6%) 4 (2%) |
1 A 160/165 (97%) 150 (94%) 8 (5%) 2 (1%)

1 J 160/165 (97%) 151 (94%) 6 (4%) 3 (2%)

1 S 159/165 (96%) 146 (92%) 7 (4%) 6 (4%)

2 3 303/305 (99%) | 283 (93%) | 17 (6%) 3 (1%)

2 B 302/305 (99%) | 282 (93%) | 17 (6%) 3 (1%) 157 32
2 K 300/305 (98%) | 276 (92%) | 22 (T%) 2 (1%) 22 43
2 T 303/305 (99%) | 284 (94%) | 16 (5%) 3 (1%) 157 32
3 4 754/762 (99%) | 702 (93%) | 42 (6%) | 10 (1%) 24
3 C 751/762 (99%) | 714 (95%) | 23 (3%) | 14 (2%) 8|15
3 L 743/762 (98%) | 707 (95%) | 30 (4%) 6 (1%) 19 39
3 U 743/762 (98%) | 701 (94%) | 37 (5%) 5 (1%) 22 43
All All | 4840/4928 (98%) | 4545 (94%) | 234 (5%) | 61 (1%) 12 24

5 of 61 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 B 425 SER
3 C 1008 SER
3 C 1318 VAL
3 C 1319 | THR
3 C 1321 ALA

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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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 2 137/138 (99%) 130 (95%) 7 (5%) 24 46
1 A 136/138 (99%) 126 (93%) 10 (7%) 137 28
1 J 136/138 (99%) 126 (93%) 10 (7%) 137 28
1 S 135/138 (98%) 128 (95%) 7 (5%) 23 46
2 3 261/261 (100%) | 242 (93%) 19 (7%) 147 28
2 B 261/261 (100%) | 245 (94%) 16 (6%) 181 38
2 K 259/261 (99%) 246 (95%) 13 (5%) 2447
2 T 261/261 (100%) | 247 (95%) 14 (5%) 221 44
3 4 632/638 (99%) 606 (96%) | 26 (4%) 30 56
3 C 629/638 (99%) 604 (96%) | 25 (4%) 31 57
3 L 624/638 (98%) 603 (97%) | 21 (3%) 37 63
3 U 624/638 (98%) 597 (96%) | 27 (4%) 29 ™

All All 4095/4148 (99%) | 3900 (95%) | 195 (5%) 25 49

5 of 195 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 T 482 LEU
1 2 33 LYS
3 U 636 SER
3 U 911 PHE
2 3 241 THR

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

such sidechains are listed below:

Mol | Chain | Res | Type
3 U 1048 GLN
3 4 875 HIS
3 U 1284 | GLN
3 4 614 HIS
3 4 1048 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.

5 of 78
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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)

24 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 Counts RMSZg #|Z| > 2 | Counts | RMSZ | H|Z| > 2
5 FAD 3 606 - 53,58,58 | 1.37 4 (7%) | 68,89,89 | 1.62 13 (19%)
6 MTE U 1333 7 21,26,26 | 1.57 2 (9%) | 21,40,40 | 2.73 12 (57%)
4 FES 2 601 1 0,4,4 - - -
4 FES J 602 1 0,4,4 - - -
5 FAD K 606 - 53,568,568 | 1.08 5(9%) | 68,89,89 | 1.57 14 (20%)
4 FES A 602 1 0,4,4 - - -
6 MTE 4 1333 7 21,26,26 | 1.82 2 (9%) | 21,40,40 | 2.64 8 (38%)
4 FES S 601 1 0,4,4 - - -
6 MTE L 1333 7 21,26,26 | 1.45 2 (9%) | 21,40,40 | 2.39 6 (28%)
4 FES S 602 1 0,4,4 - - -
8 XAN 4 7319 - 8,12,12 2.14 2 (25%) | 4,17,17 5.03 4 (100%)
8 XAN U 7319 8,12,12 1.72 2 (25%) | 4,17,17 5.34 3 (75%)
4 FES A 601 1 0,4,4 - - -
7 | MOM 4 1334 6 0,3,3 - - -
4 FES 2 602 1 0,4,4 - - -
5 FAD T 606 - 53,568,568 | 1.24 4 (7%) | 68,89,89 | 1.53 10 (14%)
8 XAN C 7319 8,12,12 2.02 2 (25%) | 4,17,17 5.09 3 (75%)
4 FES J 601 1 0,4,4 - - -
7 | MOM L 1334 6 0,3,3 - - -
8 XAN L 7319 - 8,12,12 1.78 2 (25%) | 4,17,17 5.19 3 (75%)

WO RLDWIDE
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | " "RMS7Z | #12] > 2 | Counts RMSZ | #|Z] > 2

MOM | C | 1334] 6 0,3.3 _ _ _

FAD 606 - 53,58,58 | 1.24 4 (7%) | 68,89,89 | 1.72 17 (25%)

NIE=I R

B
MTE C 1333 7 21,26,26 | 1.80 2 (9%) | 21,40,40 | 3.16 9 (42%)
MOM U 1334 6 0,3,3 - - -

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 FAD 3 606 - - 7/30/50/50 | 0/6/6/6
6 MTE U 1333 7 - 3/6/34/34 | 0/3/3/3
4 FES 2 601 1 - - 0/1/1/1
4 FES J 602 1 - - 0/1/1/1
5 FAD K 606 - - 5/30/50/50 | 0/6/6/6
4 FES A 602 1 - - 0/1/1/1
6 MTE 4 1333 7 - 1/6/34/34 10/3/3/3
4 FES S 601 1 - - 0/1/1/1
6 MTE L 1333 7 - 1/6/34/34 | 0/3/3/3
4 FES S 602 1 - - 0/1/1/1
8 XAN 4 7319 - - - 0/2/2/2
8 XAN U 7319 - - - 0/2/2/2
4 FES A 601 1 - - 0/1/1/1
4 FES 2 602 1 - - 0/1/1/1
5 FAD T 606 - - 4/30/50/50 | 0/6/6/6
8 XAN C 7319 - - - 0/2/2/2
4 FES J 601 1 - - 0/1/1/1
8 XAN L 7319 - - - 0/2/2/2
5 FAD B 606 - - 4/30/50/50 | 0/6/6/6
6 MTE C 1333 7 - 1/6/34/34 | 0/3/3/3

The worst 5 of 33 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
6 4 1333 | MTE | C9-C4 | 6.27 1.50 1.41
6 C 1333 | MTE | C9-C4 | 5.94 1.49 1.41
5 3 606 | FAD | C4X-N5 | 5.57 1.41 1.30
6 U 1333 | MTE | C9-C4 | 5.15 1.48 1.41
8 4 7319 | XAN | C5-C6 | 4.83 1.49 1.41
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The worst 5 of 102 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
8 U 7319 | XAN | C2-N1-C6 | 8.91 122.66 115.14
6 C 1333 | MTE | C4-C9-N5 | 8.85 126.55 119.12
8 L 7319 | XAN | C2-N1-C6 | 8.49 122.31 115.14
8 C 7319 | XAN | C2-N1-C6 | 8.02 121.92 115.14
8 4 7319 | XAN | C2-N1-C6 | 7.88 121.79 115.14

There are no chirality outliers.

5 of 26 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
5 B 606 | FAD | C5B-O5B-PA-O1A
5 K 606 | FAD | C5B-O5B-PA-O1A
5 K 606 | FAD | C5B-O5B-PA-O2A
5 K 606 | FAD | C5B-O5B-PA-O3P
5 T 606 | FAD | C5B-O5B-PA-O1A

There are no ring outliers.

15 monomers are involved in 20 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
D 3 606 | FAD 2 0
5 K 606 | FAD 3 0
4 A 602 | FES 1 0
6 L 1333 | MTE 1 0
8 4 7319 | XAN 1 0
8 U 7319 | XAN 2 0
4 A 601 | FES 1 0
7 4 1334 | MOM 2 0
5 T 606 | FAD 2 0
8 C 7319 | XAN 1 0
7 L 1334 | MOM 2 0
8 L 7319 | XAN 1 0
7 C 1334 | MOM 2 0
5 B 606 | FAD 1 0
7 U 1334 | MOM 3 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.

WO RLDWIDE
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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 FAD 3 606

Bond lengths

CN

Torsions
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Ligand MTE U 1333
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Ligand FAD T 606
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Ligand FAD B 606
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5.7 Other polymers (i)

There are no such residues in this entry.
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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
1 2 164,165 (99%) -0.21 5(3%) 50 43 | 4,10, 30, 43 0
1 A 162,165 (98%) -0.20 5(3%) 49 42 | 2,9, 27, 41 0
1 J 162,165 (98%) -0.25 6 (3%) 41 34 | 3,927, 41 0
1 S 161,165 (97%) -0.22 5(3%) 49 42 | 4,10, 28, 43 0
2 3 305,305 (100%) -0.08 5(1%) 72 68 | 5,18, 28, 34 0
2 B 304/305 (99%) -0.02 9(2%) 50 43 | 7,17, 27,35 0
2 K 302/305 (99%) -0.06 7(2%) 60 54 | 7,17, 27,35 0
2 T | 305/305 (100%) -0.03 8 (2%) 56 50 | 6,18, 28, 34 0
3 4 756,762 (99%) 013 |10 (1%) |77 73 | 2,12, 25,39 0
3 C 753,762 (98%) 019 |13 (1%) 70 66 | 2,10, 25, 42 0
3 L 745,762 (97%) 021 |13 (1%) 70 66 | 2,10, 24, 40 0
3 U 745762 (97%) 0.19 |13 (1%) 70 66 | 2, 11,24, 37 0
All | Al | 4864/4928 (98%) | -0.15 |99 (2%) 65 60 | 2,12, 26, 43 0

The worst 5 of 99 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1288 | ASN 4.9
1290 | THR 4.6
1290 | THR 4.2
1288 | ASN 4.2
1110 | ASP 4.1

wol ol w|w|w
Q||

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

There are no non-standard protein/DNA/RNA residues in this entry.
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6.3 Carbohydrates (i)

There are no monosaccharides 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< 0.97 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 XAN U 7319 | 11/11 0.87 0.24 40,41,41,41 0
8 | XAN | L | 7319| 11/11 | 001 | 0.19 | 31,32,33,33 0
8 | XAN | C | 7319 11/11 | 094 | 0.18 | 26,27,28,28 0
8 XAN 4 7319 | 11/11 0.94 0.18 33,34,34,35 0
6 MTE U 1333 | 24/24 0.97 0.14 7,10,15,15 0
6 MTE 4 1333 | 24/24 0.97 0.13 12,13,15,16 0
5 FAD B 606 | 53/53 0.97 0.12 2,488 0
5 FAD 3 606 | 53/53 0.97 0.12 2,5,9,13 0
6 | MTE | C | 1333 | 24/24 | 097 | 0.13 7111517 0
6 | MTE | L | 1333 24/24 | 097 | 0.12 6.8,13,14 0
5} FAD T 606 53/53 0.98 0.12 2,8,13,16 0
) FAD K 606 53/53 0.98 0.11 4,8,12,12 0
4 FES S 601 4/4 0.99 0.06 4,5,9,10 0
4 FES S 602 4/4 0.99 0.07 4,4,6,9 0
i | FES 2 601 | 4/4 0.99 | 0.08 2235 0
i | FES 2 602 | 4/4 0.99 | 0.07 2355 0
4 FES A 601 4/4 0.99 0.08 2,3,4,8 0
4 FES A 602 4/4 0.99 0.07 2,234 0
4 | FES J 601 | 4/4 0.99 | 0.09 2222 0
4 FES J 602 4/4 0.99 0.08 2,3,3,4 0
7 | MOM C 1334 | 4/4 1.00 0.08 16,16,17,20 0
7 | MOM | L | 1334 4/4 1.00 | 0.08 | 12,15,15,16 0
7 MOM U 1334 4/4 1.00 0.07 12,14,15,15 0
7 MOM 4 1334 4/4 1.00 0.10 12,12,14,18 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 MTE U 1333:

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 MTE 4 1333:

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 FAD B 606:

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

Electron density around FAD 3 606:

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 MTE C 1333:

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 MTE L 1333:

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 FAD T 606:

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

Electron density around FAD K 606:

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

There are no such residues in this entry.


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