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

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.11
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1 Overall quality at a glance (i)

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

The reported resolution of this entry is 1.65 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 N 0 M 0.230
Clashscore N 38
Ramachandran outliers Ifjimm I 1.0%
Sidechain outliers N 16.8%
RSRZ outliers I i 1.0%
Worse Better

0 Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
R ree 130704 1827 (1.66-1.66)
Clashscore 141614 1931 (1.66-1.66)
Ramachandran outliers 138981 1891 (1.66-1.66)
Sidechain outliers 138945 1891 (1.66-1.66)
RSRZ outliers 127900 1791 (1.66-1.66)

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

Mol | Chain | Length Quality of chain
1 A 021 : 44% 39% 1% 6%
1 B 521 2 3% 45% 1% - 6%
1 C 521 2 44% 41% 0% - 6%
1 D 521 2 1% 41% 1% - 6%

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
2 | AKY | A | 601[A] X - - -
3 FAD B 801 X - - -
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2  Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 16589 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 Aclacinomycin oxidoreductase (AknOx).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
: A 492 gggg 24023 6153 7(1)2 2 o7 2 0
1 B 492 ggt;il 24? 5 GBIO 7?0 2 o7 0 0
1 ¢ 492 gg;zl 2401 8 GBIO 7(1)2 2 o 1 0
1 b 492 ggt;él 24(1 5 GBIO 7(1)0 2 7 0 0

There are 76 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A -18 MET - INITIATING METHIONINE | UNP QOPCD7
A -17 ALA - CLONING ARTIFACT UNP QOPCD7
A -16 HIS - EXPRESSION TAG UNP QOPCD7
A -15 HIS - EXPRESSION TAG UNP QOPCD7
A -14 HIS - EXPRESSION TAG UNP QOPCD7
A -13 HIS - EXPRESSION TAG UNP QOPCD7
A -12 HIS - EXPRESSION TAG UNP QOPCD7
A -11 HIS - EXPRESSION TAG UNP QOPCD7
A -10 HIS - EXPRESSION TAG UNP QOPCD7
A -9 ARG - CLONING ARTIFACT UNP QOPCD7
A -8 SER - CLONING ARTIFACT UNP QOPCD7
A -7 ALA - CLONING ARTIFACT UNP QOPCD7
A -6 ALA - CLONING ARTIFACT UNP QOPCD7
A -5 GLY - CLONING ARTIFACT UNP QOPCD7
A -4 THR - CLONING ARTIFACT UNP QOPCD7
A -3 ILE - CLONING ARTIFACT UNP QOPCD7
A -2 TRP - CLONING ARTIFACT UNP QOPCD7
A -1 GLU - CLONING ARTIFACT UNP QOPCD7
A 0 PHE - CLONING ARTIFACT UNP QOPCD7
B -18 MET - INITIATING METHIONINE | UNP QOPCD7
B -17 ALA - CLONING ARTIFACT UNP QOPCD7

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

Chain | Residue | Modelled | Actual Comment Reference
B -16 HIS - EXPRESSION TAG UNP QOPCD7
B -15 HIS - EXPRESSION TAG UNP QOPCD7
B -14 HIS - EXPRESSION TAG UNP QOPCD7
B -13 HIS - EXPRESSION TAG UNP QOPCD7
B -12 HIS - EXPRESSION TAG UNP QOPCD7
B -11 HIS - EXPRESSION TAG UNP QOPCD7
B -10 HIS - EXPRESSION TAG UNP QOPCD7
B -9 ARG - CLONING ARTIFACT UNP QOPCD7
B -8 SER - CLONING ARTIFACT UNP QOPCD7
B -7 ALA - CLONING ARTIFACT UNP QOPCD7
B -6 ALA - CLONING ARTIFACT UNP QOPCD7
B -5 GLY - CLONING ARTIFACT UNP QOPCD7
B -4 THR - CLONING ARTIFACT UNP QOPCD7
B -3 ILE - CLONING ARTIFACT UNP QOPCD7
B -2 TRP - CLONING ARTIFACT UNP QOPCDT7
B -1 GLU - CLONING ARTIFACT UNP QOPCD7
B 0 PHE - CLONING ARTIFACT UNP QOPCD7
C -18 MET - INITIATING METHIONINE | UNP QOPCD7
C -17 ALA - CLONING ARTIFACT UNP QOPCD7
C -16 HIS - EXPRESSION TAG UNP QOPCDT7
C -15 HIS - EXPRESSION TAG UNP QOPCD7
C -14 HIS - EXPRESSION TAG UNP QOPCD7
C -13 HIS - EXPRESSION TAG UNP QOPCD7
C -12 HIS - EXPRESSION TAG UNP QOPCD7
C -11 HIS - EXPRESSION TAG UNP QOPCD7
C -10 HIS - EXPRESSION TAG UNP QOPCD7
C -9 ARG - CLONING ARTIFACT UNP QOPCD7
C -8 SER - CLONING ARTIFACT UNP QOPCD7
C -7 ALA - CLONING ARTIFACT UNP QOPCD7
C -6 ALA - CLONING ARTIFACT UNP QOPCD7
C -5 GLY - CLONING ARTIFACT UNP QOPCD7
C -4 THR - CLONING ARTIFACT UNP QOPCD7
C -3 ILE - CLONING ARTIFACT UNP QOPCD7
C -2 TRP - CLONING ARTIFACT UNP QOPCD7
C -1 GLU - CLONING ARTIFACT UNP QOPCD7
C 0 PHE - CLONING ARTIFACT UNP QOPCD7
D -18 MET - INITIATING METHIONINE | UNP QOPCD7
D -17 ALA - CLONING ARTIFACT UNP QOPCD7
D -16 HIS - EXPRESSION TAG UNP QOPCD7
D -15 HIS - EXPRESSION TAG UNP QOPCD7
D -14 HIS - EXPRESSION TAG UNP QOPCD7
D -13 HIS - EXPRESSION TAG UNP QOPCD7

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

Chain | Residue | Modelled | Actual Comment Reference
D -12 HIS - EXPRESSION TAG UNP QOPCD7
D -11 HIS - EXPRESSION TAG UNP QOPCD7
D -10 HIS - EXPRESSION TAG UNP QOPCD7
D -9 ARG - CLONING ARTIFACT UNP QOPCD7
D -8 SER - CLONING ARTIFACT UNP QOPCD7
D -7 ALA - CLONING ARTIFACT UNP QOPCD7
D -6 ALA - CLONING ARTIFACT UNP QOPCD7
D -5 GLY - CLONING ARTIFACT UNP QOPCD7
D -4 THR - CLONING ARTIFACT UNP QOPCD7
D -3 ILE - CLONING ARTIFACT UNP QOPCD7
D -2 TRP - CLONING ARTIFACT UNP QOPCD7
D -1 GLU - CLONING ARTIFACT UNP QOPCD7
D 0 PHE - CLONING ARTIFACT UNP QOPCD7

e Molecule 2 is METHYL (2S,4R)-2-ETHYL-2,5,7-TRIHYDROXY-6,11-DIOX0O-4-{|2,3,6-T
RIDEOXY-4-0-{2,6-DIDEOXY-4-O-[(2S,6S)-6-METHYL-5-OXOTETRAHYDRO-2H-PY
RAN-2-YL]-ALPHA-D-LYXO-HEXOPYRANOSYL}-3-(DIMETHYLAMINO)-D-RIBO-H
EXOPYRANOSYL|OXY}-1,2,3,4,6,11-HEXAHYDROTETRACENE-1-CARBOXYLATE
(three-letter code: AKY) (formula: Cy;Hz3NOys).

AKY
I\i ":_/__.i_\..\. / 5 o
XIF
HO. e ,l“
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
2 A 1 58 42 1 15 0 1

e Molecule 3 is FLAVIN-ADENINE DINUCLEOTIDE (three-letter code: FAD) (formula:
CarH33NgO15P2).
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FAD
IS
[L
IR
2y
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
3 A 1 53 27 9 15 2 0 0
Total C N O P
3 B 1 53 27 9 15 2 0 0
Total C N O P
3 C 1 53 27 9 15 2 0 0
Total C N O P
3 D 1 53 27 9 15 2 0 0
o Molecule 4 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
4 A 274 974 974 0 0
Total O
4 B 212 919 919 0 0
Total O
4 C 317 317 317 0 0
Total O
4 D 206 206 206 0 0
gPDB
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Stretches of 2 or more

6%

11%

39%
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44%

%

Chain A: .

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

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

above a residue indicates a poor fit to the electron density (RSRZ > 2).
consecutive residues without any outlier are shown as a green connector. Residues present in the

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
sample, but not in the model, are shown in grey.

e Molecule 1: Aclacinomycin oxidoreductase (AknOx)

3 Residue-property plots (i)

Page 8

LTIV

SCTI
wCTL
€TTA
(445

LTTT

STTY
PITA
E€ITL
ciTa
111D

80TV
LOTD

70TA
0TV

960

™ $ 10
[
S o>

[
©
=4

)
@
<

181

3

SOA

zoY
190

LSH

Ssb

€GA

18a

861D

¥6TD
€6TL
C6TH
16TV

88T1

€810d

08TV

9LTA

4%}

6GTA

SGTV

€GTA

1STa

6714

L9111
9%1d
SY1D
144729
£Y1D

1542

8ETH
LETD

EETA

1€Td
0ETD
62TA
8TTH

06CI

98¢1

T

6.4

vlcd
€LTA

TLTH
0LTH

892V
L9TR
99¢d
S9TL

o9zl

8%y

3
1

evca

L

9ETH
SE€TL
veETA

TECH
T€TH

9zed

€eed
(4448

vLeH
€LED
TLEM

0Lgb
69€S

99€S

Y9EH

CTOER

09€L

L8€h

pseL

0GeY

8YER

CTYEL

8EED
LEED

Seea
veed
eeey
ceeENn

pX4S

STEM

0zed
61€D

LIEY
91€d
S1€d
YIEN

CIEL

CTOEN
T0€1

1

L6TV
96CH
S62d

1

LE®d

YEYD

CTEVL

0Evd

8Tva

14729

weve
£ThY
(4429
1147

S1%a
i437:!
84
c1vd

+

80%L
LO%V

oM
£0%A

L

L6€Y

v6EL
E£6EV
CTEEL

06€L
68€d

S8EN
78en
€84
T8€D
18€D

8LER

6674
86%A

Y6VH

68%Y4
88%d
L8%a
98%M

£8%%
T°8vA
8%Y

LL%d

SLYN

eLPY
TLYA
TLYA
0L¥%1

SO%A

9GvA
SGPT

e Molecule 1: Aclacinomycin oxidoreductase (AknOx)

0G%X

. 6%

11%

45%

37%

%

Chain B: .

SPL
YPH

ThA

oA

S€D
ved

STA

£€ca

TCk
0zyd

LTA

€11

(34

STTI
¥TIL
E€TTA

TCTH
0zta
6111

LIT1
91TV
STTH

E€TTL
(435

0TT1

LOTH

90Td
S0TE

RLDWIDE

€0TV

00TY
661
86D

960
S64

€61
z6h

680

~ o
© N~
7] [

SOA

0O
PROTEIN DATA BANK

erpBe

W


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

2IPI

wwPDB X-ray Structure Validation Summary Report

Page 9

€671
C6TH

06THM
68THM

S8TIN

081V
6L1S

*

SLTA

€L7H

TLTH

L91a
99TA
G9TA

€9TA

T9TA

8411

qGeTv

€9TA

T81Q

6714

PAAN
9%1d
SPID
44729
£%1D

1545

8ETH
LETD

GETA

TETd
0ETD
6CTA

LTTY

LSTH

vaTd
€9CH
TSTN

08eI
6921

9%cd
i441)

£vcH

e

8ETH
LgTa
9ETH
GETL
veTA
€€cl
CETH

9ged
{44

€ced
(444}

0zzh

81¢d
L12a

STTH

14544

01Tl

80cd

S0cH

€0TA
20TI
T0TD

*

66TN

961D

veed
£eey
ceEN

8TEY
LTEY

STEM

£ced

TZES
0zeY
61€d

€0€Q

66TV
86cd
L6TY

g62a

1

T62a
0621
682h

9821
9821
%821
€8zh

6.cH
LLgN
921
SLTA

TLCH

892V

00%I

86€d
L6EY

v6el
£6EY

06€L

i

Y8EA
€88
zT8ED
T8ED

6.LES

LLET
9LES

TLEM
TLEA

LOEY
99€S

£9eY

09€L
6GEY

Ls€d
9GeY
qgey
YSeeEL

8YER

9%€eD
SveN
vPeS

TheEY

6eed
8€ED
LEED

£9%S

@ 19N
@ 09%M

LSPa
99%A
9891

€G%A
2S8%a

0G%A
67HN

L¥%d
9vPL
SYvD

15444
8EVA
LEYd
9ETA
EEVL

TEDY

147

9THR

£ThY
[44728
@ T1TvM

1

611
8THN

inomycin ox

91%a

1457%:4
354
(457

OTHH

LOWY

YOPH
£0%A

TOPI

T0S8d

86%A

Y6%H

idoreductase (AknOx)

674

68%Y

L8%a

z8YA
08%b
LL¥d
9L¥R
SLYN
TLYR
TLYA
0L¥'T

89%R

e Molecule 1

99%d
S9%A

Aclaci

%

. 6%

9%

41%

~
b,
=

44%

Chain C

E7A

15729
oA
6EA

S€D
ey

[4x
€D

624

Lz
9TL
ScTA

£2a
(441}

vIA
€11

T€Td
0ETD
62TA
8TTH
LTTV

STTI

HTTL

114}

6111

L1T1

STTY

E€TTL
[43%,

Ll

L

70TA
€0TV

00TYd

86D
L6S
96a

164

888
L8N

£8Y

1

6.d

LLa

0LH

198

S9A

€91
(4L

ssb

T8a

LOTH

S0TH

20TI
102D
004
66TN

961D

S6TH

€6TL

16TV

98TYH

¥81d
€81d

08TV

SLTA
YLTA
eLTYH

L91a
99TA
S9TA

Ll

STV

E€GTA

181Q
08TYH

L9111
9%1d
SY1D
{4429
EY1D

91D

+
i

SETA

88CI
.8ca
98C1
S8T1

182V

8.CS

Ylca
€LTA

69zS
89zV

S9TL

(414
1928

68CS

€GCH
424\
1920
0821

PAZAN
ovcd

£vca

SETL

CETH
Tecy

8TTS

9gTd

{444
£zzd
zTT1
1221
ozzh

81c¢d

Y1l

[414]

19€1

6SEV

LS€D

pseL
€GEM

0G€Y

8YER
LYEV

THeY

6eed
8EED

Seea

eeey
@® <CeeN

i

9Te1

eced

T

S1€d
427

CTTEL

LOEY

SOEA

€0€d

T0€71

662V

Lécy
962D

® %671

T6TH
162d
0621

YEVD

CTEVL
TEPY
0E€Vd

LThY
9THA

j4474°S
£ThY
(44720
1347:

61%1
8THN

9T%a

457

3

(05721

80%L
LO%Y

E£0%A

1091
00%I

L6EY

S6EV
v6eL
£6EV

68€d
88€d

¥8EA
€81
T8€D
18€D

6974

1Momycin ox

LS%a
9G¥%A
SG%1

Aclac

£G%A

677N

Ly%4d

V44
EYPL
{4744

e Molecule 1

0vva

9EWA

idoreductase (AknOx)

6%

11%

41%

41%

R LDWIDE

O

PROTEIN DATA BANK

W



2IPI

wwPDB X-ray Structure Validation Summary Report

Page 10

S1a

[egrd
STTI
PTIL

80TV

707A
€07V

007¥
664

L6S

€91

84V

98Y

z

€9TA

SPID
L4429
€%1D

0711

8ETH

SETA

EETA

TETd
0ETD
6CTA
8T1D
LTV

89TV

L9TR

S9TL

LSCTH

4]

{44

ovcd
Svev
A4S

ZhTl

8ETH
LETA

SETL

€ecl
CTETH
Te€CH

62Tl
82TS

9¢td
seTy
744,
£2Td

j144
0zzh

81¢d

91Tl

140

TYEL
e
ovea
6€€d

LEED

vced

91€d
ared
Y1EA

or1ed
60€EN
80€A

SOEA
Y0€4d

682h

L8za
9821

v8cI

6.2H
8.TS

3

€LTA

0LZH

LIVV

STva
A47%:S

80%L

90%S

3

86€d

i
L

v6eL
€6V
Z6EL

S8EN
Y8EA

T8ED

8LEX

SLEA

0Lgb
69€S
89¢ed

S9€71
Y9EH

{419

LG€b

SGEY

€9EM
¢ged

ebey

L8%0a
98%HM

£8%Y4
Z8%A

08%b

TLYK
0L%1
69%L

99%d

S9%A

TOPN

99%A
9991

0S%A
67%N

L¥%d
9YHL

h4747cS
£¥%L

0vva
6€%d
8EVA

9EPA
SEVD

EEVL

TEPY

14729

6674

96%1

Y6%H
£6%Y
26%d

O

R LDWIDE
PROTEIN DATA BANK

W



Page 11 wwPDB X-ray Structure Validation Summary Report 21PI1
4 Data and refinement statistics (i)
Property Value Source
Space group P1211 Depositor
Cell constants 68.50A 266.20A 68.70A .
Depositor
a, b, c, a, B,y 90.00°  119.00°  90.00°
. 20.00 - 1.65 Depositor
Resolution (4) 19.76 — 1.67 EDS
% Data completeness 95.9 (20.00-1.65) Depositor
(in resolution range) 98.5 (19.76-1.67) EDS
Rinerge (Not available) Depositor
Rsym 0.08 Depositor
<IJo(l)>" 2.47 (at 1.67A) Xtriage
Refinement program REFMAC, SHELXL-97 Depositor
R R 0.185 , 0.242 Depositor
» Phfree 0.182 , 0.230 DCC
Rfree test set 9545 reflections (3.87%) wwPDB-VP
Wilson B-factor (A?) 13.2 Xtriage
Anisotropy 0.351 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.37 , 58.0 EDS
L-test for twinning” <|L|>=031,<L*>=0.15 Xtriage
0.128 for -h-1k;h
0.128 for 1,k,-h-1
Estimated twinning fraction 0.130 for h,-k,-h-1 Xtriage
0.128 for -h-1,-k,1
0.430 for 1,-k;h
F,,F. correlation 0.93 EDS
Total number of atoms 16589 wwPDB-VP
Average B, all atoms (A?) 18.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.78% of the height of the origin peak. No significant pseudotranslation is detected.

Tntensities 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:
AKY, FAD

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
RMSZ | #|Z| >5 | RMSZ #|Z| >b

1 A 0.40 0/3946 1.14 19/5386 (0.4%
1 B 0.41 0/3927 1.17 | 25/5361 (0.5%
1 C 0.43 0/3935 1.19 22/5372 (0.4%
1 D 0.39 0/3927 1.17 | 28/5361 (0.5%
All All 0.41 | 0/15735 | 1.16 | 94/21480 (0.4%)

Mol | Chain

~— [ ||

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 B 0 3
1 D 0 1

All All 0 4

There are no bond length outliers.

The worst 5 of 94 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
1 D 82 | ARG | NE-CZ-NH1 | -12.09 114.25 120.30
1 D 196 | GLY C-N-CA 11.89 147.28 122.30
1 A 91 | ARG | NE-CZ-NH2 | -10.17 115.22 120.30
1 C 66 | ARG | NE-CZ-NH1 | 9.87 125.24 120.30
1 C 66 | ARG | NE-CZ-NH2 | -9.66 115.47 120.30

There are no chirality outliers.

All (4) planarity outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry

Page 13 wwPDB X-ray Structure Validation Summary Report 21PI1
Mol | Chain | Res | Type | Group
1 B 261 | SER | Peptide
1 B 262 | ALA | Peptide
1 B 263 | ALA | Peptide
1 D 261 | SER | 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 3836 0 3697 280 2
1 B 3823 0 3678 302 0
1 C 3828 0 3688 309 0
1 D 3823 0 3683 277 0
2 A 58 0 48 13 0
3 A 53 0 29 3 0
3 B 53 0 28 9 0
3 C 53 0 30 9 0
3 D 23 0 30 12 0
4 A 274 0 0 52 0
4 B 212 0 0 50 1
4 C 317 0 0 61 1
4 D 206 0 0 40 0

All All 16589 0 14911 1146 2

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 38.

The worst 5 of 1146 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:C:130:CYS:SG 3:C:801:FAD:H6 1.28 1.65
1:D:130:CYS:SG 3:D:801:FAD:H6 1.13 1.61
1:D:70:HIS:ND1 | 3:D:801:FAD:HMS83 0.97 1.30
1:C:130:CYS:SG 3:C:801:FAD:C6 2.25 1.25
1:D:70:HIS:CE1 | 3:D:801:FAD:HM83 1.91 1.05

All (2) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-
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metry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) | overlap (A)
1:A:481L:LYS:CD | 4:C:1070:HOH:O[2_655] 1.75 0.45
1:A:499:ARG:NH2 | 4:B:820:HOH:O[1_554] 2.18 0.02

5.3 Torsion angles (i)
5.3.1 Protein backbone (1)

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

The Analysed column shows the number of residues for which the backbone conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 492/521 (94%) 459 (93%) | 29 (6%) 4 (1%) 19
1 B 490/521 (94%) 456 (93%) | 27 (6%) 7 (1%) 11
1 C 491/521 (94%) 449 (91%) | 39 (8%) 3 (1%) 25
1 D 490/521 (94%) 448 (91%) | 37 (8%) 5 (1%) 15

All | AIl | 1963/2084 (94%) | 1812 (92%) | 132 (7%) | 19 (1%) 15

5 of 19 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 262 ALA
1 B 195 GLY
1 B 214 THR
1 B 368 ASP
1 B 460 TRP

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.
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 391/408 (96%) 323 (83%) | 68 (17%)
1 B 389/408 (95%) 323 (83%) | 66 (17%)
1 C 390/408 (96%) 327 (84%) | 63 (16%)
1 D 389/408 (95%) 323 (83%) | 66 (17%)
All All 1559/1632 (96%) | 1296 (83%) | 263 (17%)

5 of 263 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 B 405 MET
1 C 123 VAL
1 D 354 THR
1 B 429 ILE
1 B 497 SER.

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 40 such
sidechains are listed below:

Mol | Chain | Res | Type
1 B 364 HIS
1 C 89 GLN
1 D 319 GLN
1 B 494 HIS
1 C 199 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 carbohydrates in this entry.
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5.6 Ligand geometry (i)

5 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).

Mol | Type | Chain | Res | Link CountsBOII;L(ll\/IlSeZn gtl#IES]Z | > 2 CountsBoliLllil/ISaZn gle;;Z | > 2
3 FAD C 801 1 51,58,58 | 1.65 11 (21%) | 60,89,89 | 2.21 19 (31%)
2 | AKY | A | 601[A] 62,64,64 | 2,01 | 14 (22%) | 83,98,98 | 2.00 | 21 (25%)
3 | FAD | A 801 1 | 51,5858 | 1.63 | 8 (15%) |60,80,80 | 2.21 | 16 (26%)
3 FAD B 801 1 51,58,58 | 1.76 15 (29%) | 60,89,89 | 2.09 14 (23%)
3 FAD D 801 1 01,58,58 | 1.82 17 (33%) | 60,89,89 | 1.96 14 (23%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link Chirals Torsions Rings
3 FAD C 801 1 - 12/30/50/50 | 0/6/6/6
2 AKY A 601[A| - 7/7/18/18 | 8/25/105/105 | 0/7/7/7
3 FAD A 801 1 - 10/30/50/50 | 0/6/6/6
3 FAD B 801 1 1/1/9/9 11/30/50/50 | 0/6/6/6
3 FAD D 801 1 - 12/30/50/50 | 0/6/6/6

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

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
2 A 601[A] | AKY | C32-C33 | -7.28 1.40 1.52
2 A 601[A] | AKY | C41-C39 | -5.06 1.34 1.51
2 A 601[A] | AKY | C32-C31 | -4.67 1.41 1.51
2 A 601|A] | AKY | O12-C33 | 4.25 1.52 1.43
2 A 601[A| | AKY | O11-C31 | 4.09 1.52 1.42

The worst 5 of 84 bond angle outliers are listed below:
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Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
3 A 801 FAD C4-N3-C2 8.45 122.28 115.14
3 B 801 FAD C4-N3-C2 7.06 121.10 115.14
2 A 601[A] | AKY | C14-C13-C9 | -6.82 104.45 115.20
2 A 601[A] | AKY | 019-C49-C50 | 6.54 120.83 106.70
3 C 801 FAD C4-N3-C2 6.23 120.40 115.14

5 of 8 chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
2 A 601[A] | AKY | C33
2 A 601[A] | AKY | C31
2 A 601[A] | AKY | C39
2 A 601[A] | AKY | C37
2 A 601[A] | AKY | C34

5 of 53 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
3 C 801 FAD | C5B-O5B-PA-O3P
3 C 801 FAD | N10-C1’-C2’-02’
2 A 601[A] | AKY | C10-C43-017-C44
2 A 601[A] | AKY | C46-C47-N11-C51
2 A 601[A] | AKY | C48-C47-N11-C52

There are no ring outliers.

5 monomers are involved in 46 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 C 801 FAD 9 0
2 A [ 601[A] | AKY 13 0
3 A 801 FAD 3 0
3 B 801 FAD 9 0
3 D 801 FAD 12 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
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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 C 801

Bond lengths Bond angles

Torsions Rings
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Ligand AKY A 601 (A)

Torsions Rings
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Ligand FAD B 801
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Ligand FAD D 801

Bond lengths Bond angles

Torsions Rings

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

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

Mol | Chain Analysed <RSRZ> #RSRZ>2 OWAB(A?) | Q<0.9

A 492/521 (94% -0.37 0%) |86||88| 3, 16, 31, 39 | 14 (2%)
1%) 1791 81 7,17, 30, 39 2%

)
B 492/521 (94%) -0.36
)

(
C 492/521 (94% 0
(

X

— | = =] =

4 (
6 ( 14 (
-0.40 3(0%)1890190) | 7,16, 30,40 |12 (2%
D 492/521 (94%) -0.33 7(1%) 75 17 4,17, 32,43 | 15 (3%
55 (

9
Al [ Al | 1968/2084 (94%) | -0.36 |20 (1%) [82] [85] | 3,16, 31, 43 2%

)
)
)
)

The worst 5 of 20 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
17 | VAL 4.2
263 | ALA 3.8
212 | GLY 3.3
17 | VAL 3.3
460 | TRP 3.1

e N N
vs]livv] AwiRwl i wl

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 carbohydrates in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9 lists the number of atoms with occupancy less than 0.9.
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
5 | AKY | A | 601[A] | 58/58 | 088 | 0.12 | 10,20,34,38 58
3 FAD C 801 53/53 0.97 0.07 3,11,25,37 0
3 FAD A 801 53/53 0.97 0.07 7,14,19,24 0
3 FAD B 801 53/53 0.97 0.07 4,14,23,36 0
3 FAD D 801 53/53 0.98 0.06 4,11,26,42 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.

Electron density around AKY A 601 (A):

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 C 801:

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

Electron density around FAD A 801:

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 801:

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

Electron density around FAD D 801:

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.
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