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EDS : NOT EXECUTED
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Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
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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 2.40 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
Clashscore . 40
Ramachandran outliers D 3.4%
Sidechain outliers T 23.7%
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))
Clashscore 112137 3674 (2.40-2.40)
Ramachandran outliers 110173 3616 (2.40-2.40)
Sidechain outliers 110143 3617 (2.40-2.40)

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.

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 355 28% 43% 21% -
1 C 355 29% 42% 21% -
2 B 324 37% 43% 16%
2 D 324 38% 41% 17%

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:
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
3 PO4 A 356 - X X -
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 10432 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 BACTERIAL LUCIFERASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
L A 340 g(()j%l 1(%4 414\117 521 1S7 0 0 0
L ¢ 340 g‘é%l 16%4 4127 521 1S7 0 0 0
e Molecule 2 is a protein called BACTERIAL LUCIFERASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 319 gzgaé%l 15C7 2 41;7 4(834 1S5 0 0 0
2 b 319 géolft)zl 15C7 2 41;I7 424 1S5 0 0 0

e Molecule 3 is PHOSPHATE ION (three-letter code: PO4) (formula: O4P).
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O P
3 A 1 5 41 0 0
e Molecule 4 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
4 A 28 93 93 0 0
Total O
4 B 45 A5 A5 0 0
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21%

43%
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28%

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)
e Molecule 1: BACTERIAL LUCIFERASE

Note EDS was not executed.

Page 6
Chain A:

691

194

790
€91

T9H

88V

SGd
7SN

{4y
19T

)
<
125

w0 N~
<l‘ S
H=IHI

9€4d

0
zed
829

121
9N

[4as
T

614

.10

o o
—
A Ay

110

N m N O
B =]

9ETH

YeTT

CETA

zeia
T¢I
ozta
6TTL

I

P14
€11d

OTTA

801D
LOTYH

SOTI
coTyd

1074
00TYd

06A

SLTd

ELTA
CLIA
TLIX
0LTA
69Td

+

1918
091d
6STN

LSTD

SGTH
¥STd
€STd
[4:]5)

0GTH

87IN

i
SYTY
14428
EVIA

1714

6ETd
8ETD

892x
1921

S9za
7928

1924

[vigas

LETN
9€Ts
Seeca

T€TS
0€TL

92T1

0ZTL

TrICA
oted
602N
80TA

902a

02h

[dva)

8ced
Lzed

S§Te0
¥2ed

TTEN

0zZeI

L0€D

S0€d
voed
€0EL

TOEA

662N

$6CS
Y6CA

1624

182a

T.2a

21%

42%

e Molecule 1: BACTERIAL LUCIFERASE

29%

Chain C:

OLN
691

T9H

88V

94d
TSN

{4y
191

674

Lyl

3

SYH

9€4

vED

-Sﬂ)
(5]

© I~
g
=2 a0

e
TZW

614

o
)
.>.

L10

8ETH

9ETN

YETT

CETA

zcia
TCIW
ozta
6TTL

7174

OTTA

801D
1074

SOTI
2oTYd

T0T4d
00Ty

980

v8A
€8d
T8H
8V

20T

6ET

89T
1,921

S92a
%928

1924

9221

02zl

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

1BRL

+—
—
)
o
Q
~
>
—
<
g
g
j=}
9p]
=
.S
=
g
G
>
<&}
—
=
-
]
=
—
+—
[9p]
=
D
>
/M
A
ol
E
=

Page 7

1

8ced
Lzed

§2e0

voed

S62TS

T62d
0624
682N

gsed

6ved

BACTERIAL LUCIFERASE

e Molecule 2

16%

43%

37%

—
]
—

Chain B

L

TLY

%90
€971

T94

991
94d

3

08D
67N

ovd

472\
€vd
(4728

0wV

8€L
Lea

]
3]
[55)

o
-~
©n

o
—
e

©
=

1

TvIL

6ETA

i
Ll

9€TN
GETI
PETI
EETA

TETD

1211

0z1d

+

S0Td

20TV

0074

864

S60
v6a
€671
261

684

98A
S84
78A

C8H

L

9.H

0Tk
€023

L6TS

veTM
€674

3

681d

181D

S8TY
78TV

Z8TM

9.L18
SLTL

ELIN
TLIA
TLT4

891d
L91D

S973
7911l

097d
6STN

LSTS
9GTI
SSTH

EVIX

SLTL

69CS

9923

P92
€923

1923

LSTN

157414
L€2d

Seca
YETA

zeTh

L

8¢C1
LTl

j24di]
0zes

812a
LTITA

Ll

STCH

80Tk

61€1
8TEN

L0€b

S0eN
70ea

COEN
TOES

6624

9621
9621

1

88¢d

1820
0821
6.TS
8,74

e Molecule 2

9.LTK

BACTERIAL LUCIFERASE

17%

L

41%

N M
& <
=

38%

Chain D

cLY

991

€91

981
SGd

-

B
3

08D
67N

ovd

LTl

SC1

ccd
121

0Td

81

(4}

TYTL

6ETd

i
Ll

9ETN
SETI
PETI
€ETH

1€10

L2171

9114

YT
e€11a
(433 4

6013
801D

S0Td

[4J4

00TYH

98A
S84
78A

o
s}
1::'

80CA

1

Y02k
€023

LBTS

v6TM
€674

681d

181D

S8TH
78TV

Z8TM

918
SLTL

ELIN
CTLIA
TL14
0LTD

89Td
L9TD

S9Td
YITL

09Td
6GTN

LSTS

ST

€STd

8.2

9.TK
S.TL

6928
8921

9923

Y9CH
€921

1924

LSTN

15744

seca
YeETA

zeTd

1

82T1
praan

122h
0Tcs

872a
L1TA

STCH

6T€I
8TEN

STEA
vIEA
€1ed

TTEA
80€b
LOED

S0eX
70ea

COEN
TOES

6624

9621
$621

1

88TH

Ll

182d
082L
6.2S

O

R LDWIDE
PROTEIN DATA BANK

W



Page 8 wwPDB X-ray Structure Validation Summary Report 1BRL

4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section is therefore incomplete.

Property Value Source
Space group P 212121 Depositor
Cell constants 59.90A 112.70A 301.80A .
Depositor
a, b, c,a, B,y 90.00°  90.00° 90.00°
Resolution (A) 30.00 - 2.40 Depositor
% Data corppleteness (Not available) (30.00-2.40) Depositor
(in resolution range)
Ronerge 0.12 Depositor
Reym (Not available) Depositor
Refinement program TNT Depositor
R, Ryree 0.208 , (Not available) Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 10432 wwPDB-VP
Average B, all atoms (A?) 45.0 wwPDB-VP
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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:
PO4

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 4 Z| >5
1 A 1.12 | 22/2740 (0.8%) 1.63 52/3716 (1.4%)
1 C 1.12 | 22/2740 (0.8%) 1.63 51/3716 (1.4%)
2 B 1.12 | 22/2552 (0.9%) 1.62 44/3457 (1.3%)
2 D 1.12 | 22/2552 (0.9%) | 1.62 | 45/3457 (1.3%)
All | Al | 1.12 | 88/10584 (0.8%) | 1.62 | 192/14346 (1.3%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
2 B 2 0
2 D 2 0

All All 4 0

The worst 5 of 88 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 C 200 | GLU | CD-OE1 | 7.93 1.34 1.25
1 A 200 | GLU | CD-OE1 | 7.90 1.34 1.25
1 C 48 | GLU | CD-OE1 | 7.78 1.34 1.25
1 A 48 | GLU | CD-OE1 | 7.76 1.34 1.25
1 A 32 | GLU | CD-OE2 | 7.39 1.33 1.25

The worst 5 of 192 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
2 B 294 | ASP | CB-CG-OD1 | -10.15 109.16 118.30
2 D 294 | ASP | CB-CG-OD1 | -10.13 109.18 118.30

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

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
1 A 252 | ASP | CB-CG-OD1 | -8.74 110.43 118.30
1 C 252 | ASP | CB-CG-OD1 | -8.72 110.45 118.30
2 B 313 | ASP | CB-CG-OD1 | -8.54 110.61 118.30

All (4) chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
2 B 284 | ARG CA
2 B 317 | ALA CA
2 D 284 | ARG CA
2 D 317 | ALA CA

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 2679 0 2552 252 2
1 C 2679 0 2552 244 15
2 B 2498 0 2362 165 0
2 D 2498 0 2362 161 11
3 A 3 0 0 2 0
4 A 28 0 0 3 0
4 B 45 0 0 1 2

All All 10432 0 9828 799 15

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 40.

The worst 5 of 799 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.

Atom-1

Atom-2

Interatomic
distance (A)

overlap (A)

Clash

1:A:266:GLN:HG3 | 1:A:268:LYS:HB3 1.50 0.94
1:C:266:GLN:HG3 | 1:C:268:LYS:HB3 1.50 0.94
2:D:181:GLU:HG3 2:D:182: TRP:H 1.33 0.94

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

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:A:106:CYS:HB2 | 1:A:173:VAL:HG22 1.51 0.92
1:C:106:CYS:HB2 | 1:C:173:VAL:HG22 1.51 0.91

The worst 5 of 15 symmetry-related close contacts are listed below. The label for Atom-2 includes
the symmetry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:C:345:SER:O 2:D:237:GLU:CD[4_467] 0.67 1.53
1:C:345:SER:O 2:D:237:GLU:OE2[4_ 467| 0.78 1.42
1:C:141:GLU:OE2 | 2:D:26:ASP:0OD2[4 567| 1.08 1.12
1:A:237:ASN:ND2 | 1:C:291:ARG:CB|2_464| 1.10 1.10
1:C:345:SER:C | 2:D:237:GLU:OE2[4 467 1.38 0.82

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.

Percentiles

Mol | Chain Analysed Favoured | Allowed | Outliers
1 A 336/355 (95%) 288 (86%) | 36 (11%) | 12 (4%)
1 C 336/355 (95%) 288 (86%) | 36 (11%) | 12 (4%)
2 B 317/324 (98%) 265 (84%) | 42 (13%) | 10 (3%)
2 D 317/324 (98%) 265 (84%) | 42 (13%) | 10 (3%)

All All 1306,/1358 (96%) | 1106 (85%) | 156 (12%) | 44 (3%)

5 of 44 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 147 ASP
1 A 257 ALA
1 A 260 ILE
1 A 263 ASP
1 A 270 TYR



http://wwpdb.org/validation/2016/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 286/303 (94%) 214 (75%) | 72 (25%)
1 C 286/303 (94%) 215 (75%) | 71 (25%)
2 B 265/274 (97%) 206 (78%) | 59 (22%)
2 D 265/274 (97%) 206 (78%) | 59 (22%)
All All 1102/1154 (96%) | 841 (76%) | 261 (24%)

5 of 261 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 269 SER
1 C 95 GLN
2 D 231 ASN
2 B 277 GLU
1 C 8 LEU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 59 such
sidechains are listed below:

Mol | Chain | Res | Type
2 B 233 ASN
1 C 82 HIS
2 D 232 GLN
2 B 257 ASN
2 B 318 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.

WO RLDWIDE
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5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

1 ligand is modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the chemical component dictionary. The Link
column lists molecule types, if any, to which the group is linked. The Z score for a bond length
(or angle) is the number of standard deviations the observed value is removed from the expected
value. A bond length (or angle) with |Z] > 2 is considered an outlier worth inspection. RMSZ is
the root-mean-square of all Z scores of the bond lengths (or angles).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | ' RSz [ 42 > 2 | Counts | RMSZ | £(2] > 2
3 PO4 A 356 - 4,44 2.31 | 4 (100%) 6,6,6 0.54 0

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 | PO4 | A | 356 | - - 0/0/0/0 | 0/0/0/0
All (4) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 A 356 | PO4 P-02 | -2.50 1.45 1.54
3 A 356 | PO4 P-O4 | -2.48 1.45 1.54
3 A 356 | PO4 P-O3 | -2.20 1.46 1.54
3 A 356 | PO4 P-O1 | -2.06 1.45 1.50

There are no bond angle outliers.

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

1 monomer is involved in 2 short contacts:


http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 A 356 | PO4 2 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.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS was not executed - this section is therefore empty.

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

EDS was not executed - this section is therefore empty.

6.3 Carbohydrates (i)

EDS was not executed - this section is therefore empty.

6.4 Ligands (i)

EDS was not executed - this section is therefore empty.

6.5 Other polymers (i)

EDS was not executed - this section is therefore empty.
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