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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 3.00 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

Rfree
Clashscore I
Ramachandran outliers

Sidechain outliers

Value
W 0.293
- 3
D 1.0%
N 7.3%

RSRZ outliers I 0.5%
Worse Better
B Percentile relative to all X-ray structures
I Percentile relative to X-ray structures of similar resolution
Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Riree 180053 2672 (3.00-3.00)
Clashscore 190562 2977 (3.00-3.00)
Ramachandran outliers 187476 2877 (3.00-3.00)
Sidechain outliers 187428 2880 (3.00-3.00)
RSRZ outliers 180081 2671 (3.00-3.00)

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 476 74% 21% -
1 B 476 72% 23% -
1 C 476 75% 21% -
1 D 476 79% 16%
1 E 476 77% 18% -

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
1 F 476 < 75% 21% o
1 G 476 L 72% 21% -
1 H 476 = 71% 25% o

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 9PL C 1 - - X -
3 9PL E 1 - - X -
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 30483 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 Cytochrome P450 2A13.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
L A 464 g(;t;;)l 24019 62]0 6?2 188 0 0 0
L B 464 rl?:(;g?’)l 24%1 62]0 6?4 188 0 0 0
L ¢ 464 g%? 2516 611\119 6(7)2 188 0 0 0
L b 464 rlz’:(;g 2521 6?0 6(7)4 188 0 0 ¥
L] B 1602 s e o s 0 0 0
L s 464 g(;l{;l 245)7 6120 6(7)2 188 0 0 0
L G 464 g?i?’)l 243)7 6126 6(7)2 188 0 0 0
L i 464 g%zl 2?%6 6128 6(7)O 188 0 0 0

There are 96 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
A 23 MET - expression tag | UNP Q16696
A 24 ALA - expression tag | UNP Q16696
A 25 LYS - expression tag | UNP Q16696
A 26 LYS - expression tag | UNP Q16696
A 27 THR - expression tag | UNP Q16696
A 28 SER - expression tag | UNP Q16696
A 29 SER - expression tag | UNP Q16696
A 30 LYS - expression tag | UNP Q16696
A 495 HIS - expression tag | UNP Q16696
A 496 HIS - expression tag | UNP Q16696
A 497 HIS - expression tag | UNP Q16696
A 498 HIS - expression tag | UNP Q16696
B 23 MET - expression tag | UNP Q16696

W

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

Chain | Residue | Modelled | Actual | Comment Reference
B 24 ALA - expression tag | UNP Q16696
B 25 LYS - expression tag | UNP Q16696
B 26 LYS - expression tag | UNP Q16696
B 27 THR - expression tag | UNP Q16696
B 28 SER - expression tag | UNP Q16696
B 29 SER - expression tag | UNP Q16696
B 30 LYS - expression tag | UNP Q16696
B 495 HIS - expression tag | UNP Q16696
B 496 HIS - expression tag | UNP Q16696
B 497 HIS - expression tag | UNP Q16696
B 498 HIS - expression tag | UNP Q16696
C 23 MET - expression tag | UNP Q16696
C 24 ALA - expression tag | UNP Q16696
C 25 LYS - expression tag | UNP Q16696
C 26 LYS - expression tag | UNP Q16696
C 27 THR - expression tag | UNP Q16696
C 28 SER - expression tag | UNP Q16696
C 29 SER - expression tag | UNP Q16696
C 30 LYS - expression tag | UNP Q16696
C 495 HIS - expression tag | UNP Q16696
C 496 HIS - expression tag | UNP Q16696
C 497 HIS - expression tag | UNP Q16696
C 498 HIS - expression tag | UNP Q16696
D 23 MET - expression tag | UNP Q16696
D 24 ALA - expression tag | UNP Q16696
D 25 LYS - expression tag | UNP Q16696
D 26 LYS - expression tag | UNP Q16696
D 27 THR - expression tag | UNP Q16696
D 28 SER - expression tag | UNP Q16696
D 29 SER - expression tag | UNP Q16696
D 30 LYS - expression tag | UNP Q16696
D 495 HIS - expression tag | UNP Q16696
D 496 HIS - expression tag | UNP Q16696
D 497 HIS - expression tag | UNP Q16696
D 498 HIS - expression tag | UNP Q16696
E 23 MET - expression tag | UNP Q16696
E 24 ALA - expression tag | UNP Q16696
E 25 LYS - expression tag | UNP Q16696
E 26 LYS - expression tag | UNP Q16696
E 27 THR - expression tag | UNP Q16696
E 28 SER - expression tag | UNP Q16696
E 29 SER - expression tag | UNP Q16696

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

Chain | Residue | Modelled | Actual | Comment Reference
E 30 LYS - expression tag | UNP Q16696
E 495 HIS - expression tag | UNP Q16696
E 496 HIS - expression tag | UNP Q16696
E 497 HIS - expression tag | UNP Q16696
E 498 HIS - expression tag | UNP Q16696
F 23 MET - expression tag | UNP Q16696
F 24 ALA - expression tag | UNP Q16696
F 25 LYS - expression tag | UNP Q16696
F 26 LYS - expression tag | UNP Q16696
F 27 THR - expression tag | UNP Q16696
F 28 SER - expression tag | UNP Q16696
F 29 SER - expression tag | UNP Q16696
F 30 LYS - expression tag | UNP Q16696
F 495 HIS - expression tag | UNP Q16696
F 496 HIS - expression tag | UNP Q16696
F 497 HIS - expression tag | UNP Q16696
F 498 HIS - expression tag | UNP Q16696
G 23 MET - expression tag | UNP Q16696
G 24 ALA - expression tag | UNP Q16696
G 25 LYS - expression tag | UNP Q16696
G 26 LYS - expression tag | UNP Q16696
G 27 THR - expression tag | UNP Q16696
G 28 SER - expression tag | UNP Q16696
G 29 SER - expression tag | UNP Q16696
G 30 LYS - expression tag | UNP Q16696
G 495 HIS - expression tag | UNP Q16696
G 496 HIS - expression tag | UNP Q16696
G 497 HIS - expression tag | UNP Q16696
G 498 HIS - expression tag | UNP Q16696
H 23 MET - expression tag | UNP Q16696
H 24 ALA - expression tag | UNP Q16696
H 25 LYS - expression tag | UNP Q16696
H 26 LYS - expression tag | UNP Q16696
H 27 THR - expression tag | UNP Q16696
H 28 SER - expression tag | UNP Q16696
H 29 SER - expression tag | UNP Q16696
H 30 LYS - expression tag | UNP Q16696
H 495 HIS - expression tag | UNP Q16696
H 496 HIS - expression tag | UNP Q16696
H 497 HIS - expression tag | UNP Q16696
H 498 HIS - expression tag | UNP Q16696

e Molecule 2 is PROTOPORPHYRIN

PROTEIN DATA BANK

IX CONTAINING FE (CCD ID: HEM) (formula:
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Cs4H32FeN4Oy).
Mol | Chain | Residues Atoms ZeroOcc | AltConf
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e Molecule 3 is (3S,4R)-3-ethyl-4-[(1-methyl-1H-imidazol-5-yl)methyl|dihydrofuran-2(3H)-one
(CCD ID: 9PL) (fOI‘IIlUlELZ C11H16N202).
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
e Molecule 4 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
4| A 5 foral 0 0 0
4 | B 5 foral 0 0 0
4 | C 4 foral O 0 0
4| D 5 foral -0 0 0
4 | E 8 foral O 0 0
4 | G 1 fotal O 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
4 H 4 4 A 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: Cytochrome P450 2A13

21%

74%

Chain A:

0STD
Ly1a
9v1a
€ETV
6214
€2Td
€11D
0111

90TL

€T€D

0T€T

Ll

20€D

00ed
T621
9824
S.L2W
TLed
¥92d
€928
29TN
092a
952b
(41418
el
[vizact
6€TH
veeh

LTTH

§ees

11544

+

802s

SO0ZH

1674

LLTL
9.14

VLT

cLTd

Ll

LSTI
9STT

€STV

687
88YL
L8%A

0874
6.7

ZA8

(40
T9%4

LSV

i

e Molecule 1: Cytochrome P450 2A13

23%

72%

Chain B:

0ZIN
6118

STID

(4358

60TM

1074

T0TH

864
164

£6d

161

684

L8A

¥8H

08A

TLI

19d

v94
€94
298

00ed

S6TL

9824

€82N

8.2d
LLga

S.L2W
i 2k4s

T.24

692a
89¢I

792d

29TN
0Sex

B6ETA
8€Cd

seeh
LT

9021
SOTH

7674

2¢61a

98TA

0LTd

- -

SPTI
445

6ETD

Ll

82TY

(0] 574¢8

90¥S
S0Pd

66€T

Y6EN

z6ed

18€Y

9L
SLEN

€LeY
CLEH

0LET

L9ed

79ea

T9€Yd

LSEH

SGEN

¢SeL
TSER

8veN

8EEN

€EEY

0€ET

8CEH

ceed

8TEW
L1€1

€1€D

LOES

€0€L

06¥S
68V

S8%Y

9.L¥)

i

€9%)
29vd
Tovd

83%0
LSTW

YSvL
€SP

Eias

a4

EI

LeVY
9ETH

cevd

STV

(4728

+

e Molecule 1: Cytochrome P450 2A13

STVH
yIvh

21%

75%

Chain C:

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

3T3S

wwPDB X-ray Structure Validation Summary Report

Page 11

98TA

8LTA

S.L1S
YLTT

LITN

€9TL

T9TH

LyTd

6ETD

62Td

STTH

611S

ST1D

T0TH

¥8H

1871

€94

TSH

[4ckc

€VI

0%'1

8el

€D

£ved

Tved

8EEN

SEET
veen

6TEN

LT€T

i

STeT
vred
€7D

TOEY
00ed

1621

L8CTK

S.LTH

0Les
6920

1,924

6921
8SClL

LvTd

6ETH

CETH

j444

{444

[)24i]
6024

1

SO
Y0CH

20T

261da
1614

¥9vS
[4%S
LSV
9G¥I
SSPL

0S5%d

8Yvd
oY
1544
ovvd
6€7D
8EVA

SEVD
bevI

0EVA

1472}
i4472

(7472}
(15728

LT7T

(05748

80¥%d

00%4

veen

L8EN

28ed
18€Y4

6.LEX

€LeYd

3

e Molecule 1

S9EN

2SeL
TSEA

oved
svea

6ETD

9ETH

. €21

0CTN

8TTd

9TTA

16%

€TTD

90TL

0T

T0TH

79%

Cytochrome P450 2A13

TLI

€6%d 8vh
26%1
ov'1
687

88%.L

ELYA

TLYI
0L¥a
69%)

L9¥S
9970

Chain D

oged

ozeN

ceed

61€N

90EA

70€d

20€D

00€d
6624

1621

S8¢d

SLTH

€.21
LT

692a

et
9ezh
0€TT
SOTH

6611

[4]xs

€7TY

T6%4
S8%H
9L%3
89%d
9SVI
[4si&s
67¥1
SYPV
(47474
6EVD

TeYd
0ETA

1194

20%d
109

86€N

S6€T

0Le7T

99€1
S9EN

85€d
SGEA

CSEL
TSEA

vvea
oved

8EEN

Cytochrome P450 2A13

e Molecule 1

18%

—
77%

Chain E

9STT

(47451
B6ETD
SETT
1€T8
6214
1114
L0T4
9634
883
¥8H
181
€LT
694
794
89T
FSH
8¥vh
STN

(472}

071

Led

ved

1€D

vied

T1Ed

20eD
TOEV
00ed
6624
69z2a

99za
5924

09za

0SeY

LvTd

(jzact
B6ETA

9€Th

TTTN

erey

80¢s

S0CTH

20T

86Td
1673

S6Ta

€6TA

06TY

G8TI

LLTL
9.L14

TLTd

0L7d

1914

€871

6.LYD

Y.LvS

89%d

9970
29%d
857D

SG7L

€9%d

(4747

9EYN

PEVI

SeTvd

4540

v8ed
£8€4

18¢Y

6.LEM

SLEN

99€T
S9EW
¥9ea
9S€1
€ged

0S8ed

8vex

vvea

8EEN

veen

0€eT

06%S
68¥I

¥8vd

Cytochrome P450 2A13

e Molecule 1

LLTL

21%

75%
|

%
B

Chain F

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



3T3S

wwPDB X-ray Structure Validation Summary Report

Page 12

z6TA
1621

88TT

¢8td
82N

€.21

TLzd

1924
99za

L52d

GSCN

[4%4i]
e

9€Th

TETH

8¢y

vees

112D
91Tl

4548
1124
01zd
6024
90271
66TT

® €614

0614

881D

98TA

7818

6.L1S
8LTA

LYPN
iat

B6EVD

0z
(G1572:8

9Tvd
ST¥H

90%S
S0%d

66€T

S6€T

06ed

28ed
T8€d

SLEN

€LEY

TLEY

99€T

1

c9ed
1948

6S€I
85ed

vsev

vved

[4745)

8TEW

91€T

v1ed

90€A
S0€L

Cytochrome P450 2A13

T6vd

T8¥L

Ll

v9¥%s

09%4

9SVI

e Molecule 1

7SvL
€SP
¢Svd

21%

72%

9GT1

1814

8¥TH

® T¥%1D

6ETD
SETT
6214
ST
8114
70Td

1074

66S

964

3

161

88}

8H

08A

9.4

094

S

8vh

Tvd

8¢el

€D

9824

¥8cL

692a
8921

99za
952h
T9ex
Lycd
¥¥e1
6ETH
8120
9121

1544

M

1124

H

S61a

261d

Ll

06Td
681d
881D
1814

S8TI

Ll

8LTA

9L74

€LTd

TLTL

€9TL

0971

8Ty
Leva

£ehd

+

6074

LOPN

66€T1
86EN

S6€T
Y6EN

18€3
98ed

£8ed

08ed

3

vLen

S9EN

Ll
3

0sed
6VEN

oved

6TEN

26%1
1674

687

L8%A

S8%H

9L%%

6973
89%d

99%h

Cytochrome P450 2A13

e Molecule 1

2%

25%

71%

Chain H

o¥TA

SETT
PETL

TETS
0ZIN
174228
0TTT
70T

£6d

—
e
=)

684
8834

S8a

3

08A

€LT

TLcd

89¢CI

T9¢d

6SCT

-

SSCN

Lycd

Syed
9gzh
sees
2TTTH

9121l

4549

(o) 44]

€024

1021

6611

1545

SGEN

ficio
TSeL
15°198

0vED

8EEN

+

oged
6zed

ceed

8TEN

L

60€L
80€L

90€A

9621

(41418
16271

6823
88C1

£8CN

082Y
6,23

9.2b

LTl

06¥%S

6771

@ L¥WH

YIvd

[}
125728

80%d

66€T1

T6EN

18€4
08€e4d

O

R LDWIDE
PROTEIN DATA BANK

W



Page 13

wwPDB X-ray Structure Validation Summary Report

3T3S

4 Data and refinement statistics (i)

Property Value Source
Space group P1 Depositor
Cell constants 71.50A 119.86A 154.87A .
Depositor
a, b, c, a, B, 101.01°  101.72°  93.59°
. 102.88 — 3.00 Depositor
Resolution (4) 102.88 — 3.00 EDS
% Data completeness 98.3 (102.88-3.00) Depositor
(in resolution range) 98.3 (102.88-3.00) EDS
Rinerge 0.12 Depositor
Rsym 0.14 Depositor
<IJ)o(l)>" 2.20 (at 3.01A) Xtriage
Refinement program REFMAC 6.1.13 Depositor
R R 0.213 , 0.303 Depositor
7 Phfree 0.217 , 0.293 DCC
Rree test set 4826 reflections (4.99%) wwPDB-VP
Wilson B-factor (A?) 62.1 Xtriage
Anisotropy 0.108 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.32, 43.6 EDS
L-test for twinning? <|L| > =047, < L?*>=10.30 | Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.92 EDS
Total number of atoms 30483 wwPDB-VP
Average B, all atoms (A?) 56.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 5.49% of the height of the origin peak. No significant pseudotranslation is detected.

Intensities estimated from amplitudes.
2Theoretical values of < |L| >, < L? > for acentric reflections are 0.5, 0.333 respectively for untwinned datasets,
and 0.375, 0.2 for perfectly twinned datasets.
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5 Model quality (i)

5.1 Standard geometry (i)

Bond lengths and bond angles in the following residue types are not validated in this section:
HEM, 9PL

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 A 0.74 | 1/3856 (0.0%) 1.05 10/5193 (0.2%)
1 B 0.64 0/3860 1.02 5/5198 (0.1%)
1 C 0.64 0/3852 0.97 4/5189 (0.1%)
1 D 0.65 0/3860 1.02 8/5198 (0.2%)
1 E 0.59 0/3852 0.95 9/5189 (0.2%)
1 F 0.62 0/3843 0.94 7/5176 (0.1%)
1 G 0.62 0/3840 0.95 8/5174 (0.2%)
1 H 0.62 0/3828 0.92 0/5159
All All 0.64 | 1/30791 (0.0%) | 0.98 | 51/41476 (0.1%)

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 34 | PRO | CA-C |5.12 1.54 1.51

The worst 5 of 51 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
1 D 366 | LEU | CA-C-N | 7.29 127.93 119.47
1 D 366 | LEU | C-N-CA | 7.29 127.93 119.47
1 E 260 | ASP | CA-C-N | 6.86 126.56 119.56
1 E 260 | ASP | C-N-CA | 6.86 126.56 119.56
1 D 304 | GLU | N-CA-C | 6.52 118.94 111.11

There are no chirality outliers.

There are no planarity outliers.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
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5.2 Too-close contacts (i)

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 3759 0 3724 57 0
1 B 3763 0 3728 79 0
1 C 3755 0 3713 68 0
1 D 3763 0 3728 53 0
1 E 3755 0 3713 o7 0
1 F 3747 0 3699 60 0
1 G 3743 0 3684 64 0
1 H 3732 0 3664 62 0
2 A 43 0 30 3 0
2 B 43 0 30 3 0
2 C 43 0 30 10 0
2 D 43 0 30 13 0
2 E 43 0 30 5 0
2 F 43 0 30 6 0
2 G 43 0 30 5 0
2 H 43 0 30 5 0
3 A 15 0 15 3 0
3 B 15 0 16 6 0
3 C 15 0 16 11 0
3 D 15 0 16 4 0
3 E 15 0 16 7 0
3 F 15 0 16 2 0
4 A > 0 0 1 0
4 B d 0 0 1 0
4 C 4 0 0 1 0
4 D d 0 0 1 0
4 E 8 0 0 1 0
4 G 1 0 0 1 0
4 H 4 0 0 1 0

All All 30483 0 29988 512 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 8.

The worst 5 of 512 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:B:462:PHE:HD1 | 1:B:489:MET:HE1 1.19 1.06
1:C:305:THR:HG21 3:C:1:9PL:H2 1.37 1.05
1:E:462:PHE:HD1 | 1:E:489:MET:HE1 1.20 1.05
1:C:305: THR:CG2 3:C:1:9PL:H2 1.97 0.95
1:D:64:ARG:CG 1:D:64:ARG:HH11 1.81 0.93

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 462/476 (97%) | 445 (96%) | 15 (3%) 2 (0%) 30 65

1 B 462/476 (97%) | 423 (92%) | 31 (T%) 8 (2%) 32

1 C 462/476 (97%) | 420 (91%) | 39 (8%) 3 (1%) 21 56

1 D 462/476 (97%) | 421 (91%) | 39 (8%) 2 (0%) 30 65

1 E 462/476 (97%) | 429 (93%) | 25 (5%) 8 (2%) 32

1 F 462/476 (97%) | 406 (88%) | 49 (11%) | 7 (2%) 8| 35

1 G 462/476 (97%) | 424 (92%) | 31 (7%) | 7 (2%) 8] 35

1 H 462/476 (97%) 396 (86%) | 65 (14%) | 1 (0%) 43 76
All All 3696/3808 (97%) | 3364 (91%) | 294 (8%) | 38 (1%) 12 45

5 of 38 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 D 338 ASN
1 F 304 GLU
1 G 336 GLY
1 G 337 LYS
1 G 375 ASN



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
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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 407/419 (97%) 379 (93%) | 28 (T%) 147 45

1 B 408/419 (97%) 385 (94%) | 23 (6%) 19 52

1 C 406/419 (97%) 372 (92%) | 34 (8%) m 37

1 D 408/419 (97%) 380 (93%) | 28 (T%) 147 45

1 E 406/419 (97%) 387 (95%) 19 (5%) 23 58

1 F 404/419 (96%) 376 (93%) | 28 (T%) 147 45

1 G 403/419 (96%) 367 (91%) | 36 (9%) 9| 34

1 H 400/419 (96%) 359 (90%) | 41 (10%) 28
All All 3242/3352 (97%) | 3005 (93%) | 237 (7%) 137 42

5 of 237 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 E 157 ILE
1 H 322 GLU
1 F 177 THR
1 H 280 LYS
1 H 485 ARG

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 77

such sidechains are listed below:

Mol | Chain | Res | Type
1 G 84 HIS
1 H 340 GLN
1 G 297 ASN
1 H 104 GLN
1 H 458 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.


https://www.wwpdb.org/validation/2017/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 oligosaccharides in this entry.

5.6 Ligand geometry (i)

14 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 CountsBOIPI{(ll\/IgEZn gt:ES\Z | > 2 CountsBOflillil/[Saanljéqu | > 2
3 9PL E 1 2 16,16,16 | 1.60 2 (12%) | 14,2222 | 2.70 4 (28%)
2 HEM D 500 | 3,1 |50,50,500 | 1.82 10 (20%) | 67,82,82 | 1.29 6 (8%)
3 | OPL | A 1 | 2 [161616] 1.73 | 3 (18%) | 14,2222 2.75 | 6 (42%)
3 | 9PL | B 1 2 [16,16,16 | 1.66 | 3 (18%) | 142222 | 257 | 3 (21%)
2 HEM F 500 | 3,1 | 50,50,50 | 2.13 11 (22%) | 67,82,82 | 1.47 10 (14%)
3 9PL C 1 2 16,16,16 | 1.61 2 (12%) | 14,2222 | 2.70 4 (28%)
9 |HEM | H | 500 | 1 |50,50,50| 212 | 14 (28%) | 67,82,82 | 1.26 | 8 (11%)
o |HEM | A | 500 | 31 |505050| 1.96 | 11 (22%) | 67,82,82 | 1.54 | 12 (17%)
3 9PL D 1 2 16,16,16 | 1.59 1 (6%) 14,2222 | 2.90 6 (42%)
o |HEM | E | 500 | 31 |5050,50 | 217 | 9 (18%) |67.82,82 | 121 | 4 (5%)
o |HEM | G | 500 | 1 |5050,50 | 2.42 | 11 (22%) | 67,82,82 | 1.56 | 14 (20%)
3 | 9L | F 1 | 2 [1616,16| 1.65 | 2(12%) | 142222 259 | 5 (35%)
2 HEM C 500 | 3,1 | 50,50,50 | 1.97 8 (16%) | 67,82,82 | 1.50 12 (17%)
2 HEM B 500 | 3,1 | 50,50,50 | 1.88 7 (14%) | 67,82,82 | 1.68 12 (17%)

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.

O RLDWIDE

PROTEIN DATA BANK
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Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
3 9PL E 1 2 - 4/6/19/19 | 0/2/2/2
2 HEM D 500 | 3,1 - 5/14/54/54 -
3 9PL A 1 2 - 4/6/19/19 | 0/2/2/2
3 9PL B 1 2 - 4/6/19/19 | 0/2/2/2
2 HEM F 500 | 3,1 - 6/14/54/54 -
3 9PL C 1 2 - 4/6/19/19 | 0/2/2/2
2 HEM H 500 1 - 9/14/54/54 -
2 HEM A 500 | 3,1 - 6/14/54/54 -
3 9PL D 1 2 - 4/6/19/19 | 0/2/2/2
2 HEM E 500 | 3,1 - 6/14/54/54 -
2 HEM G 500 1 - 6/14/54/54 -
3 9PL F 1 2 - 1/6/19/19 | 0/2/2/2
2 HEM C 500 | 3,1 - 4/14/54 /54 -
2 HEM B 500 | 3,1 - 7/14/54/54 -
The worst 5 of 94 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
2 G 500 | HEM | C3D-C2D | 8.31 1.54 1.36
2 F 500 | HEM | C3D-C2D | 8.06 1.54 1.36
2 E 500 | HEM | C3D-C2D | 8.00 1.54 1.36
2 G 500 | HEM | FE-NA | 7.75 2.20 1.95
2 A 500 | HEM | C3D-C2D | 7.64 1.53 1.36
The worst 5 of 106 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(®) | Ideal(®)
3 A 1 9PL | C9-C8-C12 | 7.50 113.06 101.42
3 E 1 9PL | C9-C8-C12 | 6.63 111.71 101.42
3 C 1 9PL | C9-C8-C12 | 6.61 111.68 101.42
3 F 1 9PL | C9-C8-C12 | 6.32 111.22 101.42
3 D 1 9PL | N1-C2-N3 | -6.15 109.28 112.94

There are no chirality outliers.

5 of 70 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
2 A 500 | HEM | C2C-C3C-CAC-CBC
2 B 500 | HEM | C2C-C3C-CAC-CBC

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

Mol | Chain | Res | Type Atoms

B 500 | HEM | C4C-C3C-CAC-CBC
C 500 | HEM | C2C-C3C-CAC-CBC
C 500 | HEM | C4C-C3C-CAC-CBC

NI\ )

There are no ring outliers.

14 monomers are involved in 79 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 E 1 9PL 7 0
2 D 500 | HEM 13 0
3 A 1 9PL 3 0
3 B 1 9PL 6 0
2 F 500 | HEM 6 0
3 C 1 9PL 11 0
2 H 500 | HEM 5 0
2 A 500 | HEM 3 0
3 D 1 9PL 4 0
2 E 500 | HEM 5 0
2 G 500 | HEM 5 0
3 F 1 9PL 2 0
2 C 500 | HEM 10 0
2 B 500 | HEM 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.
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 HEM D 500

Torsions

Rings
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Ligand HEM F 500

Bond lengths Bond angles

Torsions Rings
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Ligand HEM H 500

Bond lengths Bond angles

Torsions Rings
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Ligand HEM A 500

Bond lengths Bond angles

Torsions Rings
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Ligand HEM E 500

Bond lengths Bond angles

Torsions Rings
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Ligand HEM G 500

Bond lengths Bond angles

Torsions Rings
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Ligand HEM C 500

Bond lengths Bond angles

Torsions Rings
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Ligand HEM B 500

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
1 A 464/476 (97%) -0.40 | 23, 38, 54, 60 0
1 B 464 /476 (97%) -0.25 24, 44, 64, 66 0
1 C 464,476 (97%) -0.16 26, 45, 71, 76 0
1 D 464 /476 (97%) -0.30 22, 42, 62, 69 0
1 E 464 /476 (97%) 0.02 32, 60, 76, 82 0
1 F 464,476 (97%) 0.21 4 (0%) | 81| 61 29, 67, 85, 93 0
1 G 464/476 (97%) 0.22 4 (0%) 81| 61 | 35,66, 94, 98 0
1 H 464,476 (97%) 0.51 10 (2%) 62 39 |40, 84,101,104 | O
All | ALl | 3712/3808 (97%) | -0.02 |20 (0%) 72 | 22,54, 91, 104 0

The worst 5 of 20 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
141 | GLY 3.6
172 | PHE 2.7
172 | PHE 2.6
336 | GLY 2.4
334 | VAL 2.4

—| = =] ==
asilvv]RuniRes|Nep)

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.
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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
3 9PL C 1 15/15 0.91 0.24 74,75,76,76 0
3 9PL B 1 15/15 0.93 0.17 75,77,79,80 0
2 HEM H 500 | 43/43 0.95 0.16 80,82,85,85 0
3 9PL E 1 15/15 0.95 0.13 74,75,76,76 0
3 9PL F 1 15/15 0.95 0.12 74,75,75,76 0
3 9PL D 1 15/15 0.96 0.12 63,66,71,71 0
2 HEM E 500 | 43/43 0.96 0.12 53,59,61,62 0
3 9PL A 1 15/15 0.96 0.12 60,64,70,71 0
2 HEM F 500 | 43/43 0.97 0.10 56,62,64,64 0
2 HEM G 500 | 43/43 0.97 0.13 54,58.,60,63 0
2 HEM C 500 | 43/43 0.97 0.11 34,41,43,46 0
2 HEM A 500 | 43/43 0.98 0.09 28,34,38,40 0
2 HEM D 500 | 43/43 0.98 0.10 28,38,42,44 0
2 HEM B 500 | 43/43 0.98 0.09 29,34,38,40 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 HEM H 500:

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 HEM E 500:

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 HEM F 500:

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 HEM G 500:

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 HEM C 500:

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 HEM A 500:

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 HEM D 500:

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 HEM B 500:

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

6.5 Other polymers (i)

There are no such residues in this entry.
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