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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 : 4-5-2 with Phenix2.0
Mogul : 2022.3.0, CSD asb43be (2022)

Xtriage (Phenix) : 2.0

EDS : 3.0

Buster-report : wwPDB partial adaption of 1.1.7 (2018)
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
CCP4 : 9.0.010 (Gargrove)
Density-Fitness : 1.0.12
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49
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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 2.20 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
Rfrec I W 0268
Clashscore I ] - 13
Ramachandran outliers N 1.3%
Sidechain outliers NN N 6.5%
RSRZ outliers I N | .4%
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))
Rfree 180053 6164 (2.20-2.20)
Clashscore 190562 6851 (2.20-2.20)
Ramachandran outliers 187476 6768 (2.20-2.20)
Sidechain outliers 187428 6769 (2.20-2.20)
RSRZ outliers 180081 6166 (2.20-2.20)

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
%
1 A 164 ./ 74% 22% .
1 L 164 3 80% 16% .
2 B 305 IA} 76% 18% 6%
%
2 M 305 ./ 77% 18% .
3 C 755 ./" 73% 22% -

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain

%
3 N 755 | ® o 23% -

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 MOS N 1327 - - X -
8 LUZ N 1 - - X -
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2 Entry composition (i)

There are 10 unique types of molecules in this entry. The entry contains 20307 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 164 ?gga; 7§8 21;15 2(;0 182 0 0 0
1 L 164 ?ggzl 7§8 21;15 QE’))O 182 0 0 0
e Molecule 2 is a protein called Xanthine dehydrogenase/oxidase.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 305 gg;zl 1;’)9 41(\)IZ 4(??5 183 0 0 0
2 M 305 gg;zl 1;’)9 41(\)IQ 4(??5 183 0 0 0
e Molecule 3 is a protein called Xanthine dehydrogenase/oxidase.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3 ¢ 795 Egt;;l 36C80 1(1)\(1)3 13)5 385 0 0 0
s N 745 E(;tgl 3623 91‘§2 1(%3 383 0 0 0

e Molecule 4 is FE2/S2 (INORGANIC) CLUSTER (CCD ID: FES) (formula: FesS,).



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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FES
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total Fe S

4 A 1 A 5 o 0 0
Total Fe S

4 A 1 A 5 o 0 0
Total Fe S

4 L 1 A 5 o 0 0
Total Fe S

4 L 1 A 5 o 0 0

FAD
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
5 B 1 53 27 9 15 2 0 0
Total C N O P
5 M 1 53 27 9 15 2 0 0

e Molecule 6 is PHOSPHONIC ACIDMONO-(2-AMINO-5,6-DIMERCAPTO-4-OX0-3,7,8A,
9,10,10A-HEXAHYDRO-4H-8-OXA-1,3,9,10-TETRAAZA-ANTHRACEN-7-YLMETHYL)
ESTER (CCD ID: MTE) (formula: C10H14N506P82)

MTE

ZTE
s

e o
1] -
R s 0
H.N" NTEOTN P
e i H o,
! o o
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P S
6 C 1 24 10 5 6 1 2 0 0
Total C N O P S
6 N 1 24 10 5 6 1 2 0 0

e Molecule 7is DIOXOTHIOMOLYBDENUM(VI) ION (CCD ID: MOS) (formula: HMoO,S).
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MOS

o2

o1 O Mowmo

S
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Mo O S
7 C 1 A 1 9 1 0 0
Total Mo O S
7 N 1 A 1 9 1 0 0

e Molecule 8 is pteridine-2,4(1H,3H)-dione (CCD ID: LUZ) (formula: C¢gH4N,O5).

LUZ
N10 T_1|
02
N oo N O
C9A ’,.::, .\\\"“-\/"/ ‘\\'“T::/
- cal”
C5A S
NN N3
N C4H
N5
@)
04
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
8 C 1 12 6 4 2 0 0
Total C N O
8 N 1 12 6 4 2 0 0
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e Molecule 9 is CALCIUM ION (CCD ID: CA) (formula: Ca).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
9 C 1 Total Ca 0 0
1 1
e Molecule 10 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
10 A 101 101 101 0 0
Total O
10 B 171 171 171 0 0
Total O
10 C 368 268 368 0 0
Total O
10 L 116 116 116 0 0
Total O
10 M 128 128 128 0 0
Total O
10 N 348 248 348 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 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.

e Molecule 1: Xanthine dehydrogenase/oxidase

2%
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< o < B < X
e Molecule 1: Xanthine dehydrogenase/oxidase
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e Molecule 2: Xanthine dehydrogenase/oxidase

Q131
1139
E140

| D4l
A142
F143

|
T151
|
R154
[ |
Q158
[ |
T162
F163

%
. | —
Chain B: 76% 18% 6%

(]
< o < © @ O 3] ©0 N~ e o o 0 w0 0 N < 0 o O © n © [}
: SRS S R St 1 H B = gmzcmy 2 mimE S
- = 5] - Mo = s L= o (=2 P = wn - 5] Mo A - ~ = £
[
3] N~ o w © o0 © o < w - Aam N~ o0 w © w N~ o N 0 o [ w © <
gmomCgs tmimi 2 AN ¢ Sggmg Smi gt o R ymzQoms § | ELiLh
a < 12 -0 = = oAy oo [l o o (20 = = < = B4 2] m 2] =] =
[}
mlm
N a
w w
B3 - O
e Molecule 2: Xanthine dehydrogenase/oxidase
2%
Chain M: & -
aln . 77% 18% .o .

WO RLDWIDE

er

PROTEIN DATA BANK


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

SETR

wwPDB X-ray Structure Validation Summary Report

Page 10

9.e8
SLEN

0Lel

7SeL

¢SeI

Ll

8EEY

eeed
ceed

8zed

szed

Ll

(4538

oTex

882N

€CSA
6154
C¢1SL

7181
0TSL

1054
9053

YOS

96%1
S6%s

+

89¥)

[4sit:

65T

Ll

6ETY

9THYe
SCvS

€T
(4428

Ll

ST9Q

6071

Y0¥
€071

Tova

S6eN

98ed

12ST

Xanthine dehydrogenase/oxidase

e Molecule 3

2%

22%

73%

Ll

Chain C

SOLN
TOLN

00.a

9691
G691

€69d

8891

9893

® €89H

189V

LLO9H
9,93

7.LoL
€L9Q

0L9A

1991

799D

+
£

9994
799A

S¥93

Ll

8T

Y19H

07198

L
i

F

TOON

66394

1

$6Sa

Ll

TLSL
TLSa

0584

Lv8)

0%8H

EEBN

6284

TZ8H

8183

181

L6.D

98,4

€8.d
T8LA

08.LT

L

OLLH

99.LL

€924

VSN

CSLI

E€V.LA

9€LI

CTELD

9TLY

€eLd

® Ttld

0TLY
6TLT

€TLY

10,4

[ oged |
6561
8564

€561

6v63
8¥6)

SveN

1761

0€6A

LTBW
oceM

{4438

3

1164
906S
S061
706N

968D
9684

£68N

7681

788H

0884

1,81
9.8S

.88

1.84

698N

T98A
0983

3

9881

€581

F

TS8IW

2oTTd
6601
S60TD

T60TA
060TA

880TH
L8019
980TA

080TS
6LOTV

¢L0Td

0L0T.L

€90TI

CS0TH

8%0T0

9%0TI

SEOTD

€E0TH

TEOTA

02011
€70Td
60014
800TS
L00TI
90019
TOOTI
1669
56631
98631
1863
€L6%

@ 6964

® L¥C1D

[UZ4x]

+

96T1d

L

T611d
06TTI

L8TIN

S811S

T8TITA
1811d

L

CTLITH

0L11a

PSTTL

F

€v1Ta

6ETTD

E€ETTA

TeTTA

ver1e
€271a

L

8TTTN

SOTTH

® SCEID

L

TCETV

CIETA

OTETA

80ETY

TOETL

6621d

8210

28TTd

6,274

+

eLeTy

F

19273

6SCTA

LSTTA
9G2TS
SSCTV
¥Sc1h
€GCTI
[4:(4

e Molecule 3

082TH

Xanthine dehydrogenase/oxidase

23%

—
73%

989

7891
@ €89H

789V

6,93

LL9H
9,93

£L9a
0L9A

® ¥99D
€99A

0991
6591

G594
059N
e
0%91

R4S
9290

€298
TTOA

8T
Y19H

0798
6091

9094

€091

I

TOON

66394

1

$6Sa
585b
S.SY

CTLSL

€T8A

TZ8H

6181

7181

S08S

T08%

161D

Y6LIW

68LA

98,4

L

R LDWIDE

¥8LA
€8.d
T8LA

Ll

YLLS
€L.0

TLLA

69LY

99LL

€9.4

CSLI

LV.H

3

evLd

sgLE

0TLY

6TLT

CTLT

00.Q

1

G691

€69d

0463

9964

S96d

2964

956N

6764
8¥6)

764

ov6d
6€6d

LTEW

(4438

8160

c16d

706N

6884

788H

T88Y
0884

.88

198V

LS8A

G581

TS8W
8%8A
i

0%8H
6€8Y

€81
EEBN

6284

O

PROTEIN DATA BANK

W



SETR

wwPDB X-ray Structure Validation Summary Report

Page 11

980TA

F

6L0TV
8L0TV

S90T3
790TS
€90TI

2S0TH

080TV
670TA
87010

9Y0TH
SYOTH
YY0TL

6€0TD
8E0TI

SEOTD

€E0TH

TEOTA

LTI0TV

TTOTA

F

L00TI
900TD
S00T4

€00T.L

000TI
9664
9663
7663

6863

1864

6.6V
816X

TL6'T

0€CTd
62CTI

€2TTD
(444X

0CCTH
CICTH

80CT1

002TA
66114

L8TIN
€8TTD
CTLITH
0L11a

€971
COTTA

CSTTA

LY11D

mmmﬁo
veETTY
€ETTA
Nmmﬁm
8C1TS
9C1Ts
SCTTA
€2T1a
NNWHG
womﬁz
SOTTH
70114
€0TTd

-

260Td

e

L8019

PIeTL

OTETA

€0€TH

2621d

® 06CTL

® 88CIN
® L8TIN
® 98CTL

9.21Q

j2X49}

cLTTd
29C1d
6SCTA

89CTY
PAIAS

F

L%CT0

SECTI

CETTA

O

R LDWIDE
PROTEIN DATA BANK

W



Page 12

wwPDB X-ray Structure Validation Summary Report

SETR

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 133.19A  73.49A 146.50A .
Depositor
a, b, c, a, B, 90.00°  98.68°  90.00°
. 50.00 — 2.20 Depositor
Resolution (A) 50.00 — 2.20 EDS
% Data completeness 98.7 (50.00-2.20) Depositor
(in resolution range) 98.7 (50.00-2.20) EDS
Rinerge (Not available) Depositor
Rsym 0.20 Depositor
<I/o(I)>" 2.53 (at 2.20A) Xtriage
Refinement program REFMAC Depositor
R R 0.197 , 0.267 Depositor
7 Phfree 0.199 , 0.268 DCC
Ryee test set 7052 reflections (4.95%) wwPDB-VP
Wilson B-factor (A?) 28.1 Xtriage
Anisotropy 0.047 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.36 , 48.5 EDS
L-test for twinning? <|L| > =048, < L?*> = 0.31 Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.94 EDS
Total number of atoms 20307 wwPDB-VP
Average B, all atoms (A?) 29.0 wwPDB-VP

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

function is 2.77% 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

PROTEIN DATA BANK
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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,
FES, LUZ, CA, MOS, 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 | py/q7 #4|Z| >5 RMSZ 47| >5
1 A 126 | 4/1277 (03%) | 120 | 2/1723 (0.1%)
1 L 1.09 1/1277 (0.1%) 1.14 7/1723 (0.4%)
2 B 1.15 4/2438 (0.2%) 1.21 6/3290 (0.2%)
2 M 0.99 3/2438 (0.1%) 1.14 5/3290 (0.2%)
3 C 1.19 6/5951 (0.1%) 1.26 | 32/8061 (0.4%)
3 N 1.15 7/5888 (0.1%) 1.19 | 13/7974 (0.2%)
All | Al | 1.15 |25/19269 (0.1%) | 1.21 | 65/26061 (0.2%)

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
1 A 0 2
3 C 0 3

All All 0 5

The worst 5 of 25 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 101 | VAL | CA-CB | 7.10 1.62 1.54
2 B 358 | ILE | CA-CB | 6.83 1.62 1.54
2 B 383 | VAL | CA-CB | 6.75 1.59 1.54
1 L 25 THR | CA-CB | 6.04 1.62 1.53
3 C 1253 | ILE | CA-CB | 5.92 1.62 1.54

The worst 5 of 65 bond angle outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
3 C 1315 | THR | CA-C-N | -8.60 105.76 122.02
3 C 1315 | THR | C-N-CA | -8.60 105.76 122.02
3 C 1262 | PRO | N-CA-C | 8.53 121.10 110.70
3 N 1262 | PRO | N-CA-C | 8.43 120.98 110.70
3 C 1315 | THR | N-CA-C | -8.26 99.39 110.55

There are no chirality outliers.

All (5) planarity outliers are listed below:

Mol

Chain

Res

Type

Group

62

GLN

Peptide

64

LYS

Peptide

1316

LEU

Peptide

1318

VAL

Peptide

W W[ W| | +—

QO Q| »=|»

1320

GLY

Peptide

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 1255 0 1265 23 0
1 L 1255 0 1265 24 0
2 B 2389 0 2459 o7 0
2 M 2389 0 2459 62 0
3 C 5823 0 5746 186 0
3 N 2761 0 5685 153 0
4 A 8 0 0 0 0
4 L 8 0 0 0 0
5 B 53 0 31 2 0
5 M 53 0 31 2 0
6 C 24 0 11 1 0
6 N 24 0 10 0 0
7 C 4 0 0 1 0
7 N 4 0 0 2 0
8 C 12 0 4 0 0
8 N 12 0 4 5 0
9 C 1 0 0 0 0

10 A 101 0 0 2 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
10 B 171 0 0 2 0
10 C 368 0 0 12 0
10 L 116 0 0 1 0
10 M 128 0 0 7 0
10 N 348 0 0 11 0
All All 20307 0 18970 477 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 13.

The worst 5 of 477 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:C:1317:CYS:HB3 | 3:C:1318:VAL:CB 1.42 1.50
3:C:1317:CYS:HB2 | 3:C:1319:THR:N 1.09 1.40
3:C:1317:CYS:HB3 | 3:C:1318:VAL:CA 1.46 1.37
3:C:1317:CYS:CB | 3:C:1318:VAL:C 2.10 1.24
3:C:1317:CYS:CB | 3:C:1319:THR:N 2.00 1.24

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

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 | 162/164 (99%) | 151 (93%) | 7 (4%) | 4 (2%) 2] |
1 L 162/164 (99%) 152 (94%) 8 (5%) 2 (1%) 10018
2 B 303/305 (99%) 284 (94%) | 17 (6%) 2 (1%) 18119
2 M 303/305 (99%) 284 (94%) | 15 (5%) 4 (1%) 9f 18
3 C 753/755 (100%) | 702 (93%) | 41 (5%) | 10 (1%)

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

Percentiles

Mol | Chain Analysed Favoured | Allowed | Outliers
3 N 743/755 (98%) 701 (94%) | 33 (4%) 9 (1%)
All All 2426/2448 (99%) | 2274 (94%) | 121 (5%) 1 (1%)

o8

5 of 31 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 64 LYS
3 C 1321 ALA
3 C 1324 ASN
1 L 61 LEU
1 L 64 LYS

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 137/137 (100%) 129 (94%) 8 (6%) 181 22
1 L 137/137 (100%) 128 (93%) 9 (7%) 157118
2 B | 261/261 (100%) | 237 (91%) | 24 (9%) | |&][9o] |
2 M 261/261 (100%) 246 (94%) | 15 (6%) 181 23
3 C 631/631 (100%) 591 (94%) | 40 (6%) 161 19
3 N 624/631 (99%) 587 (94%) | 37 (6%) 181 22
All All 2051/2058 (100%) | 1918 (94%) | 133 (6%) 15118

5 of 133 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
3 N 939 GLU
3 N 1003 THR
3 N 1235 ILE
3 C 949 GLU
3 C 939 GLU



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 47

such sidechains are listed below:

Mol | Chain | Res | Type
2 M 351 ASN
3 N 683 HIS
2 M 387 HIS
3 N 614 HIS
3 N 830 ASN

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 oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 13 ligands modelled in this entry, 1 is monoatomic - leaving 12 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 CountsBonléil\/Ilg;gt:jZ | > 2 CountsBoliill(\i/[SaanleazZ | > 2
1 | FES | L | 601 | 1 0.4.4 - - -
7 | MOS | C | 1327] 6 033 - - -
4 | FES | L 602 1 0,44 - - -
6 | MTE | C | 1326| 7 |21,2626| 1.44 | 2(9%) | 19,4040 | 2.39 | 12 (63%)
5 FAD B 606 58,568,568 | 1.17 7 (12%) | 85,89,89 | 1.75 18 (21%)
6 | MTE | N |1326| 7 |21,2626| 150 | 3 (14%) | 19,4040 | 2.04 | 6 (31%)

grbDe



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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. . Bond length Bond angl

Mol | Type | Chain | Res | Link | . | E?Mgzgt#sm > 2| Counts ORI?/ISaZ i j:é|2| > 2
8 LUZ C 1 - 13,13,13 | 1.51 3(23%) | 15,18,18 | 2.11 6 (40%)
4 FES A 602 1 0,4,4 - - -
8 LUZ N 1 - 13,13,13 | 1.85 4 (30%) | 15,1818 | 3.12 7 (46%)
5 FAD M 606 - 58,58,58 | 1.19 4 (6%) | 85,89,89 | 1.86 24 (28%)
4 FES A 601 1 0,4,4 - - -
7 MOS N 1327 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.

2> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
4 FES L 601 1 - - 0/1/1/1
6 MTE C 1326 7 - 1/6/34/34 | 0/3/3/3
6 MTE N 1326 7 - 1/6/34/34 | 0/3/3/3
5 FAD B 606 - - 0/34/50/50 | 0/6/6/6
4 FES L 602 1 - - 0/1/1/1
8 LUZ C 1 - - - 0/2/2/2
4 FES A 602 1 - - 0/1/1/1
8 LUZ N 1 - - - 0/2/2/2
5 FAD M 606 - - 0/34/50/50 | 0/6/6/6
4 FES A 601 1 - - 0/1/1/1

The worst 5 of 23 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
6 N 1326 | MTE | C9-C10 | 4.73 1.46 1.38
6 C 1326 | MTE | C9-C10 | 4.64 1.46 1.38
5 M 606 | FAD | C4X-N5 | 4.19 1.39 1.30
8 N 1 LUZ | C4A-C4 | 4.11 1.39 1.47
8 N 1 LUZ | C10-N1 | -3.46 1.33 1.38

The worst 5 of 73 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
5 B 606 | FAD | N3A-C2A-N1A | -7.63 117.03 128.58
8 N 1 LUZ 04-C4-N3 6.78 128.67 120.62
) M 606 | FAD | N3A-C2A-N1A | -6.78 118.32 128.58
8 N 1 LUZ 04-C4-C4A -6.12 112.18 124.32
5 B 606 | FAD 03’-C3-C2" | -4.94 97.71 108.93

grDRe
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There are no chirality outliers.

All (2) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
6 C 1326 | MTE | C3-C4’-0O4’-P
6 N 1326 | MTE | C3’-C4’-04’-P

There are no ring outliers.

6 monomers are involved in 11 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
7 C 1327 | MOS 0
6 C 1326 | MTE 1 0
5 B 606 | FAD 2 0
8 N 1 LUZ 5 0
5 M 606 | FAD 2 0
7 N 1327 | MOS 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 MTE C 1326

Bond lengths
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Torsions Rings

Ligand FAD B 606

Torsions Rings
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Ligand MTE N 1326

Bond lengths

o d

Torsions Rings

Ligand FAD M 606

Torsions Rings

5.7 Other polymers (i)

There are no such residues in this entry.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


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

6.1 Protein, DNA and RNA chains (i)

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 A | 164/164 (100%) -0.40 3(1%) 67 64 |12,20,40,56| 0
1 L 164,164 (100%) -0.08 2 (1%) |76 |74 | 16,28,54,67| 0
2 B | 305/305 (100%) -0.16 4(1%) 75 73 | 15,27,40,45| 0
2 M | 305/305 (100%) 0.18 5(1%) 70 67 |22,36,49,53| 0
3 C | 755/755 (100%) 0.13 |12(1%) 70 67 |11,26,43,58| 0
3 N 745755 (98%) -0.24 8(1%) |78/ 176 | 12,27,43,69| 0
All | Al | 2438/2448 (99%) |  -0.14 |34 (1%) |73 71 |11,27,45,69| 0

The worst 5 of 34 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
3 C 1317 | CYS 4.5
1 A 61 LEU 4.5
3 C 1318 | VAL 4.5
2 M 528 | GLY 3.9
3 C 1324 | ASN 3.7

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

There are no non-standard protein/DNA /RNA residues in this entry.

6.3 Carbohydrates (i)

There are no oligosaccharides in this entry.



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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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 LUZ C 1 12/12 0.80 0.12 37,38,39,40 0
8§ | LUZ | N T | 12/12 | 085 | 0.0 | 2831,32,32 0
7 MOS C 1327 4/4 0.87 0.25 22,61,61,67 0
9 CA C 1328 1/1 0.90 0.08 43,43,43,43 0
6 | MTE | C | 1326 | 24/24 | 003 | 0.0 | 18,26,34,41 0
6 MTE N 1326 | 24/24 0.96 0.06 26,28,31,33 0
) FAD M 606 | 53/53 0.97 0.06 19,27,36,45 0
) FAD B 606 | 53/53 0.97 0.06 15,20,24,28 0
7 MOS N 1327 4/4 0.97 0.15 45,46,48,54 0
4 | FES | L | 601 | 4/4 | 099 | 003 | 21222323 0
4 FES A 602 4/4 1.00 0.02 13,15,16,16 0
4 FES A 601 4/4 1.00 0.02 15,16,17,17 0
1 | FES | L | 602 | 4/4 1.00 | 0.02 | 19,20.21.24 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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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Electron density around MTE C 1326:

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 N 1326:

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 M 606:

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

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)
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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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