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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
http://wwpdb.org/validation /2016 /Xray ValidationReportHelp
with specific help available everywhere you see the (i) symbol.

The following versions of software and data (see references (1)) were used in the production of this report:

MolProbity : 4.02b-467

Mogul : 1.7.2 (RC1), CSD as538be (2017)
Xtriage (Phenix) : 1.9-1692
EDS : trunk28620
Percentile statistics : 20161228.v01 (using entries in the PDB archive December 28th 2016)

Refmac : 5.8.0135
CCP4 : 6.5.0
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : recalc28949
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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 3.40 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 0 W 0.278

Clashscore I I I 12
Ramachandran outliers D 1.2%
Sidechain outliers D 7.7%
RSRZ outliers I D 1.4%

Worse

Better

2W55

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))
Rpree 100719 1679 (3.50-3.30)
Clashscore 112137 1832 (3.50-3.30)
Ramachandran outliers 110173 1789 (3.50-3.30)
Sidechain outliers 110143 1789 (3.50-3.30)
RSRZ outliers 101464 1709 (3.50-3.30)

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. 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
5%
1 A 462 71% 25% -
%
1 C 462 73% 21% -
3%
1 E 462 - 72% 23% e
5%
1 G 462 68% 27% -
2 B 7T 69% 25% n
2 D 7T 68% 27% N

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

Mol | Chain | Length Quality of chain
2 F 77 68% 2% .
2 H 77 69% 25% -

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
3 FES A 1464 - - - X
3 FES G 1464 - - - X
5 XAX B 1778 X - - X
5 XAX D 1778 X - - -
5 XAX F 1778 X - - X
5 XAX H 1778 X - - -
7 HPA D 1780 - - - X
7 HPA H 1780 - - X -
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2 Entry composition (i)

There are 8 unique types of molecules in this entry. The entry contains 36807 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.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
! A 450 ggt%l 21C15 61(\)18 637 2S5 0 0 0
1 ¢ 450 131;;&51 21015 61(\)18 627 285 0 0 0
1 B 450 g??? 21015 61(\)IS 6(2)7 285 0 0 0
L] ¢ 50|y ons s ar 2 ; ! ;

There are 4 discrepancies between the modelled and reference sequences:
Chain | Residue | Modelled | Actual | Comment | Reference

A 26 TRP LEU | CONFLICT | UNP 054050

C 26 TRP LEU | CONFLICT | UNP 054050

E 26 TRP LEU | CONFLICT | UNP 054050

G 26 TRP LEU | CONFLICT | UNP 054050

e Molecule 2 is a protein called XANTHINE DEHYDROGENASE.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 760 g(;tlzl 35081 1(1)\;7 1(%2 2S6 0 0 0
2| b 60| s a0 e o ; ! ’
2| F 60| s a0 0w o ! ! 0
2| H 60| s a0 0w o ; ! ;

There are 8 discrepancies between the modelled and reference sequences:
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Chain | Residue | Modelled | Actual Comment Reference
B 232 GLN GLU | ENGINEERED MUTATION | UNP 054051
B 772 ARG GLY CONFLICT UNP 054051
D 232 GLN GLU | ENGINEERED MUTATION | UNP 054051
D 772 ARG GLY CONFLICT UNP 054051
F 232 GLN GLU | ENGINEERED MUTATION | UNP 054051
F 772 ARG GLY CONFLICT UNP 054051
H 232 GLN GLU | ENGINEERED MUTATION | UNP 054051
H 772 ARG GLY CONFLICT UNP 054051

e Molecule 3 is FE2/S2 (INORGANIC) CLUSTER (three-letter code: FES) (formula: FesSs).

S1

Fe

FES

FE2

Fe

FE1 S2
Mol | Chain | Residues Atoms ZeroOcc | AltConf
5 A 1 To4tal I;e g 0 0
5 A 1 To4tal I;e g 0 0
5 C 1 Toial Fée g 0 0
3 C 1 Toial 1;6 g 0 0
3 E 1 Toial 26 g 0 0
3 E 1 Toial I;e g 0 0
3 G 1 Toial F2e g 0 0
3 G 1 Toial F2e g 0 0
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e Molecule 4 is FLAVIN-ADENINE DINUCLEOTIDE (three-letter code: FAD) (formula:

Ca7H33NgO15P5).
"‘i—N: ,:; , oH
\I..\"U OH
[E L T
™ ‘l]"
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
4 A ! 53 27 9 15 2 0 0
Total C N O P
4 ¢ 1 53 27 9 15 2 0 0
Total C N O P
4 2 1 53 27 9 15 2 0 0
Total C N O P
4 G 1 53 27 9 15 2 0 0

e Molecule 5 is {[(FAR,8R,9AR)-2-AMINO-4-0X0-6,7-DI(SULFANYL-KAPPAS)
-3,5,5A,8,9A,10-HEXAHYDRO-4H-PYRANO|3,2-G|PTERIDIN-8-YL|METHYL
DIHYDROGENATO(2-) PHOSPHATE}(HYDROXY)OXO(THIOXO)MOLYBDENUM

(three-letter code: XAX) (formula: C;oH13MoN5OgPS3).
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ke BBl T
LBH[\]" ~o1~ ..;:;\‘]?/_ ;2 52 ,
F‘ZJ | 7(R| T(R) or OH
e e - ’ @]
HNT N SN ~ P
h2 n1 h'! H oo o / .OL\ZP
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C Mo N O P S
o B 1 28 10 1 5 &8 1 3 0 0
Total C Mo N O P S
o D 1 28 10 1 5 &8 1 3 0 0
Total C Mo N O P S
o K 1 28 10 1 5 &8 1 3 0 0
Total C Mo N O P S
S H 1 28 10 1 5 &8 1 3 0 0

e Molecule 6 is BARIUM ION (three-letter code: BA) (formula: Ba).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
6 o 1 Total Ba 0 0
1 1
Total Ba
6 B 1 1 1 0 0
6 D 1 Total Ba 0 0
1 1
Total Ba
6 F 1 1 1 0 0

e Molecule 7 is HYPOXANTHINE (three-letter code: HPA) (formula: C;H4N4O).
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06
@)
N7
co H
N1 - ™ \CB g N
HN T \\‘\
c8
N9
N3
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
7 B 1 10 541 0 0
Total C N O
7 D 1 10 541 0 0
Total C N O
7 F 1 10 541 0 0
Total C N O
4 H 1 10 5 4 1 0 0
e Molecule 8 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
8 A 4 4 4 0 0
Total O
8 B 8 3 3 0 0
Total O
8 C 3 3 3 0 0
Total O
8 D 11 1 1 0 0
Total O
8 E 1 1 1 0 0
Total O
8 F 12 12 12 0 0
Total O
8 G 1 1 1 0 0
Total O
8 H 3 3 3 0 0
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25%

71%
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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

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.

3 Residue-property plots (i)
o Molecule 1: XANTHINE DEHYDROGENASE

Page 9

0174 1 8YET [ | omQ [ |
| 601D LEVN 6%¢T +
80Td 9121 | 9eWH | LETL [ |
[ ] STeY SevY mmﬂo [izas ommq
5074 | opTed | ehen
| 01D £12L OvEL . €ETT 19Tk H9EA
€070 | zieh 1 I . 1 (524}
Nms TTZM 9gE 8211 [ ]
0121 | gged Le1a L€2L
16 | e0zs i-”mm [ | ommn
| 06d 80zZA F ¥€eI
68H L0z £2eT 0zTd $SES
| S | |
9021 8
181 1 o+ . N mmﬁm TgEX
002L | osed
I ® 66TV 80eH ) 122H 6vEd
8.1 8614 1 I 1 9zzs wmﬁ
Lour | 16Td 6621 6.4 aat
9.4 96TH 1 80%d 1 veed €N
7% O | | eved
o06zd 9.4 £2ey
BLY e T6IM 1 | au1 | [24d\ 19T
m\.x :-:a €829 YLV I omﬂ.
282D e °
mt £8Td 1 o 1 6121 wmmm
| eerT 6Ley 0LT 8120
12971 o 1874 wmﬁ, wn | | Lred veed
| 9oW 991 9121 | geeT
SN mmﬁ, ANn | som mmm< zzed
%91 £6€4 $91 | teed
€90 892y | zeed = 1 TTTh ozea
ooy 1921 T68d (@) ore1 1
19N 1 06€A O 09A [ |
[ | \.mwm ® 688D ~ .SV R-VS LSA
188 85 yIgd | 95wy
[ | £52Y A < 1 [4s S5PA
411 2se1 > ® £50 | 1021 ° 1
| 18T 1 an) zsH 002L 6%
0SH mmﬁ Z8EI = 1 [ | LOET 1
67 150 1814 | 90eL SvhH
[ | shey | osev | A 1 08TV S0€T 1
£4a | wheD = £5a 1 THHY
Lo 574 . (4%} Z0ED 1
94 | = 194 TOEH 8EhY
0PN ® 0%zd T 0PN 1 LEVN
6€0 oH 680 96zd
[ | m mmo s6zd i
€€l ° °
mﬁ sezy ® O0.€1 < mmh + 129a
° ¥€eL | 69eN |
9zM 3540 mmm,_ > ze1 6.2V o+
ferdct | zeay .- 8.2A
%21 ﬁmﬁ HIEA 1 — o + | Leh £68Y
ezt | gogy | O Sm 9,24 | zesd
zes 8220 29gs 85T — . 0zl 1 168d
I i i s U 1 E
O €led
o+ yeed 65€D SSTA < o 971 $3Td 1
HTTH £22Y [ | 1 o = 1 €5Td 892y 1884
8N CerIs . mmmx o LvvA M .nha -wz [ | pmﬁ 08EY
ZITA ° | 9vpA PPTY | 6leL
f TTTI 6veY ShvH ° @) ™ [ | PEetact 8.ed

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W

e Molecule 1: XANTHINE DEHYDROGENASE


http://wwpdb.org/validation/2016/XrayValidationReportHelp#residue_plots

wwPDB X-ray Structure Validation Summary Report 2Wh5

Page 10

23%

2%

o
0
II‘:=

3%
m

Chain E

{4 xS

3

Le1a

+

80Td

L6d

06d

SER
[ H

o
NS
X<

o
=
e

99K

PAH]

€48d

0SKW

{474

6€D

§5cd

0sey
6¥%CI

Eiz4 4

E€¥CI

0%ZH

8€¢d

+

822D

9zes
§2TT
vecd

(4448

ixa 4
i450:8

Tremn

80CA

90TL
[4uan
® 717021
@ 002L

L61d

oo

2811

S9€0
v9eN

29€S

09ea

7SES

cSeeN

6%eY

£YEN

1572°88

veed

ceed

oced
SCEA

€2e1
ceced

v1eY

60€Yd

L0€T

£0eY
20€D

00V

8621

XANTHINE DEHYDROGENASE

962d

88¢H

{4143

6.2V

9,24
S.Lzh

8924
19271

652d

L

SSGPA

SYPY

evvY
{477t

6E7Y
8EYY

9ETN
SEVY
1259728
0EVY
Leva
811
STP1
125728

607a

L0%Y

Sova
0%

® T0¥%1
£6€Y

T6€d

L8EN
z8€e1
8¢y
® 08evV
LLET
eLeN

0LET

e Molecule 1

89€1
L9€D
99€D

5%

27%

68%

Chain G

€010

€60

99
S9N

€90

1021

L61d

6811

€81d

1814
08TV

S9TL
¥914

8GT1
STV
[4hics
67TV
wid
(44

6ETA
8ETH

® 9€10

veT10
€ETT

Teced

81€T

v1ed

L0€T

20€D

6621

g6cd

78T

[
2
=
<<

282H

6.2V
8LTA

9,24
S.LZA

6924

9921

0sey

Sy

€¥eI

0¥Zd

vect

veed
€TTY

STV

TTCH
0721

L02a
9021

86€d

veey
£6€Yd

06EA

2¢8el
T84

6LEL

® 8.Led

® TLEL

89€T

Y9EA

T9€s

Ll

cseeN
TSER
0S€0

L¥€ED
oved

EVEN

9EEA

veed

0eey

L2eN

XANTHINE DEHYDROGENASE

e Molecule 2

25%

69%

Chain B

0.LT

89V

991

¥5d

™
re)
III’.l

1SQ

67D

921

¥za

(448
114

610

812y

(45448

01271
00Zs

161D

S61S
61D
€6TH
1873
S81d
08TV
9L1T
SLTA

TLID
0LTD
691D
9914
91D
e 71911
85TV
TSTA
8¥TY

® LEIS

CETY

9211
€Ty
6TTL
L1748
ST

1111

LTI

HHE

952H

1o

EiZ4

vven
744
{444

o%eI

€
veTh

rTeed

8¢Td

92TH

j3440

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2Wh5

Page 11

L191
L0%0
YO0VH

66€X1

vsed

ESEN

TS€T

vved
E¥ED

EEEL

0€EY

92eT

ETEY

TZeA

STEV

€1€T

0T€Y
60€Q

1
95SV
SSSA

T8S91
0554

L¥ST
€S

0€SS

i

61398

L7150

SISV
7151

(45t

90SI

€0SA

TOSY

6671

98%L

T8YN

8.L¥S

€LVI

+

0971

I
5

LSPI

0S%T

8Y¥I
EVPL
8ThL
[447]

Tev1
(4

£€69d

689N

1894

¥89H

YLoOM

63991

999N

0890

8¥%91
L¥91

994

€€91
CTEIN

6291

L29V

12478

819d
L1949

€194
2191

019a

L0971

209X
T094
9648
98GA
%50
L9ST

o5y

9.L.4
€LLY
cLLY
TLL4

SG.d

€S9.H

LY

LELT

SELT

0€.L3

LTLY

vcLa

0g.L3

ETLM

TTLY
OTLA

80,4

90,4

T0L4

e Molecule 2

669d
8691

XANTHINE DEHYDROGENASE

27%

68%

Chain D

CETV
TET

6211
8CTL

9211

STTH

TITI

+

TOTA
0071

¥6A

C6H
T6A

881

S8A

Ll

€84

LLS

©
~
<

LN

994

8GS

¥5d

Ll

SET

TEN

114

)
-
[=4

~
-
=

©
—
=

)
=]

61CA

01271
S0Tx
[4uay
Tozd
002s

86TH

9618

7610

2¢6TI

1874

7811

2811

08TV
6.L10

LL1d

SLIA
vLTd
€LTH
oL
TLID
041D
691D
89T1

9974

€974

911

TSTA

8714

VTN

€¥1d

1545

8ETY

L1620
9624

7621

(451418

882D

9821

8.CI
LLed

eLed
cLed
Tlea
0LZH

192D

L

292a

092a

852a

9524
SSCH
418

zsed
TScH

Ll

vy

{4449

0¥%CI

8€TT

9ETN

veTh
0€ed
LTTH
S2TH

ccey
TCCTH

8ved

vved
£veD
cved

L

geed

(4551

0€gey
6CEH

pX4>cs

€CEY

€TeT
CTEN

88¥IH

28YN
18%1

6L7A
8L%S

EeLYI

EYvL

LEVM

8¢Vl

1472}

13474

8T¥A
L1971

i

119a
L0%0

YOvH

3

86€N

L59d
959N

679H

L%91

[474°28
1994

6€9d

LE9L
9€9T
Se94

CEOA
TE9A

L2ov

4428

6194

8T19d

L7194

1194

90931

1094

009D

S6SS

S8SI

795y
€95V

1990

9GSV
SGSA

18971

LYST

0%SA

SESH

2ESH
T€88

8¢SV

@ LLLV
cLLY
TLLH
0LLA
99.LA

€9.d
T9LL

09.d

§S.d

0S.0

TvL1

SELT

TeLd
0€LH

11

TTLV
OTLA

80,4

90,4

XANTHINE DEHYDROGENASE

1894

TLoM

0490

§993

e Molecule 2

27%

68%

Chain F

ST

20TV

00771

id

6e1

S€T

€€7

TEN

Lzd
921

€21

=
N
IB:I

610

9TA
STH
vV

6H

0€2D

8¢Td
122D

YT

{444

61CA
812H

STCH

0121

Toca

7610

T6TI

1813

2811

08TV

cL1E
TLID

9974
€973
[4°2A
7911
TSTA

8%TH

OVIM

YyIA

(445

(0%

8ETH

8CTL

€2TY

91€d

€1€1
CTEN

0T€Y

90€ed

0LZH
6924

192D

9921

29za
192d

6524

9G24

wsen

1924

672l

Lycd

[474%

oveI

9ECTN

eTh
€ETS

TeeH

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2Wh5

Page 12

T8€ed

6SEH

L
I

8vED

2ELY

0gey

vee1
€TEY

TCeA

6TSY
8TSY

0TS

8TSL
1150

€181

TISA

70391
€0SA

667A
8670
L6YA

c6YT
T6%D

88YI
S8%D
6L7A

SLvL

€LYI

89%D
L9YV
9970

79v1

LSPI

0SPT

el

€YVl

(74N

LETM

€eva

T2y
0zhy

8T¥A
L1971

€%9T
[44°28
Tvod
SE9Y
TE9A
0€93
Leoy
748

819d

€794

0719a

909%

009D
66SL

G698

€654

T6SH

883V

§8SI
853

6.LSS

¥.50
€LSA

8954
L9ST

$§95a
7954
€939V

1990

8994

955V

TSS1

9%SL

9€SN

*

vLLA

0510

€V.LT

157N

Te€Ld

20Ls
T0L4

9694

£69d

689N

1894

i

e Molecule 2

L¥91

7vou

XANTHINE DEHYDROGENASE

25%

69%

Chain H

€CTy

STTA

80TV

S0TS

TOTA
0071

V6A

i

C6H

62d
820
Led

sea

€21
(4N
1144

610

434
5

118

8€TT

9€TN

TeTh

8ccd
pras]

€224

T

STCH

3

0721

S0gH

3

Tozd

¥610

Ll

08TV
6.LT0

SLTK
jZA%S

TLID
0LTD

9974

L

791D
€974

T9T1

69TV
8STV

o9FIM

€¥Td
(445}

8ETY
LETS

8CTL

LEES

6CEH

€2TEV

B61EX

cLed
Tlza
0LTH

192D

292a

092a
6524

LS2A
992y

2¢sed
192

6¥CL

j4z9

(4449

[vizay

1971
09%L

LSPI

95¥D

8¥¥I

EVPL

157478

L1971

4548

(457

LiLl

(0544
2070
00%L

66EX
86EN

T8€d
08ed

SLEN
0Led
09€1
LSET
isior s
8ved

vved
E€%ED

$S09d

€09V

1094

6651

L6SS
9681

€694

98SA

L

894

08SM
6.SS

9GSV

Ll

PA NS

2e9d

0Zsy

L1750

STSY

2184
TTSGA

6671
8670
LE6TA

S6731

887N

28YN

€LVI

S9PN
o1

CTLI
TCLL

€TLM

OTLA

80.L4

669d

£69d

1,894

8.L93

€199

6991

S994

0590

8Y91

819d

2191

609M

9093

ELLY
cLLY

89LY

¥9.,3

€9.d

29LL

SG.d

€SLH

0S.LD

LY

LT

SELT

0€.Ld

8TLA

9CTLA

O

R LDWIDE
PROTEIN DATA BANK

W



Page 13

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

Property Value Source
Space group P1 Depositor
Cell constants 92.74A  140.57A 157.61A .
Depositor
a, b, c, a, B, 109.45°  106.10°  101.09°
. 50.00 — 3.40 Depositor
Resolution (A) 49.83 — 3.40 EDS
% Data completeness 93.7 (50.00-3.40) Depositor
(in resolution range) 70.5 (49.83-3.40) EDS
Rinerge 0.15 Depositor
Reym (Not available) Depositor
<I/o(I)>" 2.26 (at 3.40A) Xtriage
Refinement program REFMAC 5.5.0055 Depositor
R R 0.221 , 0.270 Depositor
7 Phfree 0.225 , 0.278 DCC
Rree test set 3708 reflections (5.33%) DCC
Wilson B-factor (A?) 79.0 Xtriage
Anisotropy 0.037 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.31 , 64.8 EDS
L-test for twinning? <|L| > =047, < L*>=10.29 | Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.89 EDS
Total number of atoms 36807 wwPDB-VP
Average B, all atoms (A?) 43.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The analyses of the Patterson function reveals
a significant off-origin peak that is 19.94 % of the origin peak, indicating pseudo translational
symmetry. The chance of finding a peak of this or larger height randomly in a structure without
pseudo translational symmetry is equal to 9.7034e-03. The detected translational NCS is most likely
also responsible for the elevated intensity ratio.

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:
XAX, HPA, BA, FAD, FES

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 | oy 71 S5 | RMSZ | (2] >5
1 A 0.36 0/3438 0.54 0/4658

1 C 0.35 0/3438 0.54 0/4658

1 E 0.35 0/3438 0.53 0/4658

1 G 0.36 0/3438 0.55 0/4658

2 B 0.35 0/5844 0.53 0/7941

2 D 0.36 0/5844 0.55 0/7941

2 F 0.37 0/5844 0.56 0/7941

2 H 0.36 0/5844 0.53 0/7941

All All 0.36 | 0/37128 | 0.54 | 0/50396

There are no bond length outliers.
There are no bond angle outliers.
There are no chirality outliers.

There are no planarity outliers.

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within
the asymmetric unit, whereas Symm-Clashes lists symmetry related clashes.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 3375 0 3368 69 0
1 C 3375 0 3368 64 0
1 E 3375 0 3369 72 0
1 G 3375 0 3371 87 0
2 B 2716 0 5633 132 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 D 2716 0 5633 155 0
2 F 2716 0 5633 145 0
2 H 2716 0 0633 142 0
3 A 8 0 0 0 0
3 C 8 0 0 0 0
3 E 8 0 0 0 0
3 G 8 0 0 1 0
4 A 53 0 31 6 0
4 C 23 0 31 5 0
4 E 93 0 31 3 0
4 G 53 0 31 8 0
b} B 28 0 8 4 0
5 D 28 0 8 7 0
5 F 28 0 8 8 0
5 H 28 0 8 4 0
6 B 1 0 0 0 0
6 D 1 0 0 0 0
6 F 1 0 0 0 0
6 H 1 0 0 0 0
7 B 10 0 4 0 0
7 D 10 0 4 3 0
7 F 10 0 4 1 0
7 H 10 0 4 7 0
8 A 4 0 0 0 0
8 B 8 0 0 1 0
8 C 3 0 0 1 0
8 D 11 0 0 0 0
8 B 1 0 0 0 0
8 F 12 0 0 0 0
8 G 1 0 0 0 0
8 H 3 0 0 0 0

All All 36807 0 36180 851 0

The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including
hydrogen atoms). The all-atom clashscore for this structure is 12.

The worst 5 of 851 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)
5:F:1778: XAX:01 7:F:1780:HPA:H2 1.49 1.12
2:D:179:GLN:HB3 | 2:D:238:LEU:HD11 1.45 0.99

Continued on next page...
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2W55

Continued from previous page...

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:C:445:ARG:HG3 | 1:C:455:VAL:HG11 1.50 0.94
2:H:457:1LE:O 2:H:458:SER:HB2 1.62 0.93
2:F:138:ARG:HD3 2:F:142:GLY:H 1.34 0.92

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 A 446/462 (96%) 394 (88%) | 47 (10%) | 5 (1%) 171 57

1 C 446 /462 (96%) 405 (91%) | 37 (8%) 4 (1%) 20 61

1 E 446 /462 (96%) 406 (91%) | 34 (8%) 6 (1%) 141 53

1 G 446 /462 (96%) 393 (88%) | 47 (10%) | 6 (1%) 141 53

2 B 756/777 (97%) 707 (94%) | 39 (5%) | 10 (1%) 147 53

2 D 756 /777 (97%) 685 (91%) | 65 (9%) 6 (1%) 22 62

2 F 756/777 (97%) 690 (91%) | 58 (8%) 8 (1%) 171 57

2 H 756 /777 (97%) 699 (92%) | 46 (6%) | 11 (2%) 127 49
All All 4808/4956 (97%) | 4379 (91%) | 373 (8%) | 56 (1%) 151 54

5 of 56 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 B 458 SER
1 C 39 CYS
2 D 187 GLU
2 D 458 SER
2 D 532 GLY



http://wwpdb.org/validation/2016/XrayValidationReportHelp#torsion_angles
http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_backbone
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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 339/347 (98%) 310 (91%) | 29 (9%) 127 44

1 C 339/347 (98%) 316 (93%) | 23 (T%) 181 56

1 E 339/347 (98%) 321 (95%) 18 (5%) 26 63

1 G 339/347 (98%) 318 (94%) | 21 (6%) 21 59

2 B 571/584 (98%) 526 (92%) | 45 (8%) 147 48

2 D 571/584 (98%) 523 (92%) | 48 (8%) 131 45

2 F 571/584 (98%) 521 (91%) | 50 (9%) 112 42

2 H 571/584 (98%) 524 (92%) | 47 (8%) 13 47
All All 3640/3724 (98%) | 3359 (92%) | 281 (8%) 157 49

5 of 281 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 D 464 LEU
1 E 349 ARG
2 H 441 ASN
2 D 514 THR
2 D 720 GLU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 61 such
sidechains are listed below:

Mol | Chain | Res | Type
2 D 422 GLN
2 D 753 HIS
2 H 293 HIS
2 D 426 ASN
2 D 466 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_sidechains
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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 carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 24 ligands modelled in this entry, 4 are monoatomic - leaving 20 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).

. . Bond lengths Bond angles

Mol | Type | Chain | Res | Link Counts RMSZg #|Z| > 2 | Counts RMSZg H|Z| > 2
3 FES A 1463 1 0,4,4 0.00 - 0,4,4 0.00 -
3 FES A 1464 1 0,4,4 0.00 - 0,4,4 0.00 -
4 FAD A 1465 - 51,568,568 | 1.72 7 (13%) | 54,89,89 | 1.73 6 (11%)
5 XAX B 1778 - 23,31,31 | 3.74 7 (30%) | 20,52,52 | 2.17 6 (30%)
7 HPA B 1780 - 8,11,11 2.31 3 (37%) | 5,15,15 4.58 4 (80%)
3 FES C 1463 1 0,4,4 0.00 - 0,4,4 0.00 -
3 FES C 1464 1 0,4,4 0.00 - 0,4,4 0.00 -
4 FAD C 1465 - 51,568,568 | 1.66 5(9%) | 54,89,89 | 1.76 7 (12%)
5 XAX D 1778 - 23,31,31 | 3.86 8 (34%) | 20,52,52 | 1.87 4 (20%)
7 HPA D 1780 - 8,11,11 2.10 3 (37%) | 5,15,15 4.71 3 (60%)
3 FES E 1463 1 0,4,4 0.00 - 0,4,4 0.00 -
3 FES E 1464 1 0,4,4 0.00 - 0,4,4 0.00 -
4 FAD E 1465 - 51,58,58 | 1.69 6 (11%) | 54,89,89 | 1.74 6 (11%)
5 XAX F 1778 - 23,31,31 | 3.76 8 (34%) | 20,52,52 | 1.99 5 (25%)
7 HPA F 1780 - 8,11,11 2.22 3 (37%) | 5,15,15 4.36 3 (60%)
3 FES G 1463 1 0,4,4 0.00 - 0,4,4 0.00 -
3 FES G 1464 1 0,4,4 0.00 - 0,4,4 0.00 -
4 FAD G 1465 - 51,568,658 | 1.72 6 (11%) | 54,89,89 | 1.79 7 (12%)
5 XAX H 1778 - 23,31,31 | 3.83 7 (30%) | 20,52,52 | 2.17 6 (30%)
7 HPA H 1780 - 8,11,11 2.16 3 (37%) | 5,15,15 4.71 3 (60%)

WO RLDWIDE

PROTEIN DATA BANK
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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 FES A 1463 1 - 0/0/4/4 |0/1/1/1
3 FES A 1464 1 - 0/0/4/4 10/1/1/1
4 FAD A 1465 - - 0/28/50/50 | 0/6/6/6
5 XAX B 1778 - 1/1/7/9 | 0/6/46/46 | 0/4/4/4
7 HPA B 1780 - - 0/0/0/0 | 0/2/2/2
3 FES C 1463 1 - 0/0/4/4 |0/1/1/1
3 FES C 1464 1 - 0/0/4/4 |0/1/1/1
4 FAD C 1465 - - 0/28/50/50 | 0/6/6/6
5 XAX D 1778 - 1/1/7/9 | 0/6/46/46 | 0/4/4/4
7 HPA D 1780 - - 0/0/0/0 | 0/2/2/2
3 FES E 1463 1 - 0/0/4/4 |0/1/1/1
3 FES E 1464 1 - 0/0/4/4 |0/1/1/1
4 FAD E 1465 - - 0/28/50/50 | 0/6/6/6
5 XAX F 1778 - 1/1/7/9 | 0/6/46/46 | 0/4/4/4
7 HPA F 1780 - - 0/0/0/0 |0/2/2/2
3 FES G 1463 1 - 0/0/4/4 10/1/1/1
3 FES G 1464 1 - 0/0/4/4 | 0/1/1/1
4 FAD G 1465 - - 0/28/50/50 | 0/6/6/6
5 XAX H 1778 - 1/1/7/9 | 0/6/46/46 | 0/4/4/4
7 HPA H 1780 - - 0/0/0/0 | 0/2/2/2

The worst 5 of 66 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
5 H 1778 | XAX | C4’-C3’ | -13.01 1.33 1.52
5 D 1778 | XAX | C4-C3’ | -12.45 1.34 1.52
5 B 1778 | XAX | C4-C3’ | -12.35 1.34 1.52
) F 1778 | XAX | C4-C3’ | -11.97 1.34 1.52
) F 1778 | XAX | C6-N5 | -8.81 1.33 1.45

The worst 5 of 60 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
7 D 1780 | HPA N3-C2-N1 -9.59 120.50 128.86
7 H 1780 | HPA N3-C2-N1 -9.59 120.51 128.86
7 B 1780 | HPA N3-C2-N1 -9.29 120.77 128.86
7 F 1780 | HPA N3-C2-N1 -8.91 121.10 128.86
4 G 1465 | FAD | N3A-C2A-N1A | -8.73 121.25 128.86
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All (4) chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
1778 | XAX C3’
1778 | XAX C3’
1778 | XAX C3’
1778 | XAX c3’

o = = O

| Ot O Ot

There are no torsion outliers.
There are no ring outliers.

12 monomers are involved in 55 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 A 1465 | FAD 6 0
5 B 1778 | XAX 4 0
4 C 1465 | FAD 5 0
5 D 1778 | XAX 7 0
7 D 1780 | HPA 3 0
4 E 1465 | FAD 3 0
5 F 1778 | XAX 8 0
7 F 1780 | HPA 1 0
3 G 1464 | FES 1 0
4 G 1465 | FAD 8 0
5 H 1778 | XAX 4 0
7 H 1780 | HPA 7 0

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
1 A 450/462 (97%) 0.35 |26 (5%) 24 23 | 41,43, 44,45 | O
1 C 450/462 (97%) 0.07 | 3(0%)|871185] |41,43,44,45| 0
1 E 450/462 (97%) 0.17 |13 (2%) 52 48 |41,43,44,45| 0
1 G 450/462 (97%) 0.27 42,43,44,45 | 0
2 B 760,777 (97%) -0.09 40, 43, 44,46 | 0
2 D 760,777 (97%) -0.26 41,43,44,46 | 0
2 F 760,777 (97%) -0.26 41,43,44,46 | 0
2 H 760,777 (97%) -0.19 41,43,44,46 | 0
All | Al | 4840/4956 (97%) |  -0.06 40,43, 44,46 | 0

The worst 5 of 70 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
17 GLU 4.2
378 | GLU 3.7
411 | ILE 3.7
413 | ALA 3.7
377 | ILE 3.5

& QO

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.
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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. LLDF column lists the quality of electron
density of the group with respect to its neighbouring residues in protein, DNA or RNA chains.
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 | LLDF | B-factors(A?) | Q<0.9
3 FES A 1464 4/4 0.98 0.42 3.02 84,84,84,85 4
3 FES G 1464 4/4 0.97 0.29 2.70 66,66,66,66 4
5 XAX B 1778 | 28/28 0.96 0.37 2.18 52,55,60,61 28
) XAX F 1778 | 28/28 0.98 0.28 2.10 39,41,47,49 28
7 HPA D 1780 | 10/10 0.89 0.26 2.01 43,43,43,43 0
3 FES E 1464 4/4 0.94 0.28 1.91 97,98,98,99 4
3 FES C 1463 4/4 0.99 0.29 1.89 24,25,25,25 4
) XAX D 1778 | 28/28 0.98 0.28 1.70 37,42,47,49 28
3 FES C 1464 4/4 0.96 0.27 1.34 | 107,108,108,108 4
5 XAX H 1778 | 28/28 0.97 0.24 0.89 52,55,62,63 28
3 FES E 1463 4/4 0.99 0.27 0.83 32,32,32,33 4
3 FES A 1463 4/4 0.99 0.33 0.47 29,30,30,30 4
3 FES G 1463 4/4 0.99 0.29 0.16 44,45,45,46 4
4 FAD C 1465 | 53/53 0.94 0.18 | -0.59 46,51,55,55 0
4 FAD E 1465 | 53/53 0.93 0.18 -0.64 62,66,78,78 0
4 FAD A 1465 | 53/53 0.93 0.17 | -0.71 72,74,76,76 0
7 HPA H 1780 | 10/10 0.91 0.17 | -0.73 43,43,43,43 0
4 FAD G 1465 | 53/53 0.92 0.17 | -0.99 74,76,79,80 0
7 HPA F 1780 | 10/10 0.94 0.16 -1.08 43,43,43,43 0
7 HPA B 1780 | 10/10 0.95 0.14 | -1.67 43,43,43,43 0
6 BA B 1779 1/1 0.99 0.07 | -3.52 | 108,108,108,108 0
6 BA H 1779 1/1 0.99 0.08 -3.93 | 115,115,115,115 0
6 BA D 1779 1/1 0.99 0.05 -6.07 | 105,105,105,105 0
6 BA F 1779 1/1 0.99 0.06 -6.78 98,98,98.,98 0

6.5 Other polymers (i)

There are no such residues in this entry.
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