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This is a wwPDB X-ray Structure Validation Summary Report for a publicly released PDB entry.

We welcome your comments at validation @mail.wwpdb.org
A user guide is available at
https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

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

MolProbity : 4.02b-467
Mogul : 1.8.5 (274361), CSD as541be (2020)
Xtriage (Phenix) : NOT EXECUTED
EDS : NOT EXECUTED

buster-report : 1.1.7 (2018)
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.1
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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 2.10 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 I | I 12
Ramachandran outliers I N 0.9%
Sidechain outliers NN I I 1.4%
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 141614 5710 (2.10-2.10)
Ramachandran outliers 138981 5647 (2.10-2.10)
Sidechain outliers 138945 5648 (2.10-2.10)

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%

Note EDS was not executed.

Mol | Chain | Length Quality of chain

1 A 1290 78% 21%

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 BAB A 1292 - - X -
3 BAB A 1293 - - X -
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2  Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 11184 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 BOTULINUM NEUROTOXIN TYPE B.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 1287 10586 6827 1704 2022 33 0 0 0

e Molecule 2 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Zn
2 A 2 5 5 0 0

e Molecule 3 is BIS(5-AMIDINO-BENZIMIDAZOLYL)METHANE (three-letter code: BAB)
(formula: Cl7H19N8).

BAB
N
S o
CSJ_,_.;_/ &L NHI%I
IF:H; i EJ ?'.“"‘\.'.‘-:,E:S .
i | = fm \ :.'
HZN ’C:\\cll"\ |c-5 H\ =3 =3 H [
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N
Total C N
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e Molecule 4 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
4 A 546 546 546 0 0




1G9A

21%

78%
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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. Residues are color-
outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. Stretches of 2 or more consecutive

residues without any outlier are shown as a green connector. Residues present in the sample, but

coded according to the number of geometric quality criteria for which they contain at least one
not in the model, are shown in grey.

3 Residue-property plots (i)

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
Note EDS was not executed.

e Molecule 1: BOTULINUM NEUROTOXIN TYPE B

Page 5
Chain A:

0%11 8921 [ | 4151 L9L1 | oges [ | §.TT1
6€TY [ ] STHI 1790 [ | 6T6N SLOTH [ |
[ | €921 BV | | 09N 8164 | | TLTIN
GETA [ | | | 863N | 68L1 LT61 1L078 | |
[ | 092L 1150 | | 8.3 | | 0L0TI 0921
TETI | 6928 0T%9 068Y | | 8061 690TN | |
[ ] 85z 6074 [ | %340 [ | [ | L8TTD
[A4a't [ | 8074 1884 | | 8684 990TS | |
[ | €52y | | 08LT | | | | 8HTTA
LTTA [ | r 6291 | | 1684 19074 LYTTL
911d 0szd HOPH | | BELY | | | | | |
1231 [ | | | g098 | | $.81 LSOTA HETTL
[ | Lyed 86N | | og.La 1 980TH | eged
90TY [ | | | 6693 | | | | zeTIa
[ | ﬂmn mmﬁ 8645 0z 088" Smﬁ | |
£0TT | L6vT 6TLE 6981 9zz Ty
| zotd (4341 1880 96%'1 | | | | $E0TI | |
1073 [ | | | | | 913 9%8L EE0TA 1221l
[ | 8TTH »8EN £6%a 9980 . geord 02210
L6¥ [ | [ | | eev1 [ | TE0TH | |
| 96N | 812D LLET 1651 $E81 0£0TI STETh
964 1124 | oles 0691 114 £€8L 62070 | |
[ | 34t 5LEa 687 [ otz ze8y 820TH 60211
a8N STZN | wles | 88N | 60LL | | L2071 | |
8% | pled gLed 1851 | | 6283 | | 96TTd
[ | €121 zLER | 98%d $0LT 828N STOTI S6TTY
081 [ | | | 984 | | LZ8A . BT0TY | |
6LN 6023 6984 %850 0698 928y £T0TY 16TTH
| | | soEL £8oN | eson | | erom |
7.a 90gh L98% z8va 889Y £z8E TT0TN £91TE
[ | [ | | ogeT 1891 [ | | TEek | otorT Z9T Ty
0L £02N q98) 08%k 9891 1288 600TN —
| oeon | 7984 | |
89 8614 | | 6,93 S00TL 98T TN
| | £ES SLoN [ sLr | | esTIr
mm: ﬂms [ | PLYA £291 0007 $STTS
07€Q | oevE 9.9% 9181 | 66N £3TTH
Pt 814 [ | TLYI gL9N [ srex | 8661 | TerIs
[ ] [ | 9g€y | | CowloM H18T | | TSTIN
6L 0814 [ | gavd £L9N CogreM 1664 | 0sTTS
8e1 [ | £ges $5bd z.9a zT8N | 0661 691
oo LLTh zeea €951 1,91 | | 6861 | |
9gd [ | | | z8va | | 6081 | | TETTA
[ | 897d gzea | | 1991 | | $86A TETTH
(433 LN | veen 6v%a [ | 908T | es6s [ |
€Y 9911 gzed [ | 6991 9081 2863 8z1Th
| S9TA | o7l | 8891 I | oreeL | et
(448 [ ] mmmz €999 \.mm,_ om% wum:
. oTEm €471 208y
0zH | zed o01€S 6991 | | 9363 0Z1TI
[ | 16T 1 | | 66N | | | |
£11 | oosTy 657 A SH9Y | | Ly6N STTIS
[ | 6%TH 66CA | 8gps | wheI €63 | | | |
6% 8978 | | hmﬁ* mmom | | mmmz Bma
| s LBTA 962Y 981
L4 opTE | | 0E%A gg9Y | | 9264 $60TN —
[ | [TaT) a0 | 6TEY | | $LLI I | | 28CTI
$I | | 8291 0£99 | | 98074 | |
5.za [ | 629 TLLN zT6d [ | 82T
* 1911 [ | £2H1 [ | [ | B LT £80T1 [ |

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


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

Page 6 wwPDB X-ray Structure Validation Summary Report 1G9A

4 Data and refinement statistics (i)

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

Property Value Source
Space group P1211 Depositor
Cell constants 75.92A 123.24A  95.90A .
Depositor
a, b, c,a, B, 90.00°  113.72°  90.00°
Resolution (A) 50.00 — 2.10 Depositor
7 Data completencss 88.8 (50.00-2.10) Depositor
(in resolution range)
Rinerge 0.06 Depositor
Raym (Not available) Depositor
Refinement program CNS 1.0 Depositor
R, Rree 0.213 , 0.248 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 11184 wwPDB-VP
Average B, all atoms (A2) 35.0 wwPDB-VP



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#data_stats
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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: ZN,
BAB

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 | o7 417 55 | RMSZ | #(2] >5
1 A 0.36 | 0/10816 | 0.59 | 0/14611

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 10586 0 10420 245 0
A 2 0 0 0 0
3 A 50 0 38 34 0
4 A 046 0 0 11 0
All All 11184 0 10458 245 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 245 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:A:716:GLU:HB3 | 3:A:1293:BAB:HN4 1.18 1.08
1:A:537:PHE:HD2 | 3:A:1293:BAB:H3’ 1.21 1.05
1:A:720:LYS:HE3 | 3:A:1293:BAB:HN4’ 1.31 0.96
1:A:537:PHE:CD2 | 3:A:1293:BAB:H3’ 2.01 0.95
1:A:989:ASN:ND2 1:A:991:ARG:H 1.65 0.94

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.

Outliers | Percentiles

12 (1%) 17112

Allowed
58 (4%)

Favoured
1213 (94%)

Mol | Chain
1 A

Analysed
1283/1290 (100%)

5 of 12 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 1151 ASN
1 A 146 GLU
1 A 817 ILE
1 A 476 THR
1 A 483 ASN

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.
Continued on next page...


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Continued from previous page...

‘ Mol ‘ Chain ‘ Analysed ‘ Rotameric ‘ Outliers ‘ Percentiles ‘
Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 1176/1189 (99%) | 1160 (99%) | 16 (1%) 67 73

5 of 16 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 713 THR
1 A 799 ASN
1 A 918 PHE
1 A 405 GLU
1 A 1010 LEU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 26 such
sidechains are listed below:

Mol | Chain | Res | Type
1 A 764 ASN
1 A 799 ASN
1 A 1215 GLN
1 A 765 GLN
1 A 771 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.

5.6 Ligand geometry (i)

Of 4 ligands modelled in this entry, 2 are monoatomic - leaving 2 for Mogul analysis.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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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 | "' RMSZ | #|2|>2 | Counts | RMSZ | #Z| > 2
BAB A 1293 - 24,28,28 | 3.12 14 (58%) | 22,41,41 | 1.51 3 (13%)
BAB A 1292 2 24,28,28 | 3.10 15 (62%) | 22,41,41 | 1.61 4 (18%)

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 BAB A 1293 - - 6/12/12/12 | 0/4/4/4
3 BAB A 1292 2 - 2/12/12/12 | 0/4/4/4
The worst 5 of 29 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 A 1292 | BAB | C7-N2 | 6.67 1.50 1.33
3 A 1293 | BAB | C7-N2 | 6.55 1.50 1.33
3 A 1293 | BAB | C7-N2’ | 6.42 1.50 1.33
3 A 1292 | BAB | C7-N2’ | 5.71 1.48 1.33
3 A 1293 | BAB | C7-N1’ | 5.42 1.51 1.28
The worst 5 of 7 bond angle outliers are listed below:
Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(®)
3 A 1293 | BAB | C2-C3-C4 | -3.09 116.95 120.84
3 A 1292 | BAB | N4’-C8-N3’ | -2.87 107.13 115.89
3 A 1292 | BAB | N4-C8N3 | -2.82 107.29 115.89
3 A 1292 | BAB | C2-C3’-C4’ | -2.76 117.36 120.84
3 A 1293 | BAB | N4-C8’-N3’ | -2.66 107.77 115.89
There are no chirality outliers.
5 of 8 torsion outliers are listed below:
$roe
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Mol | Chain | Res | Type Atoms
3 A 1293 | BAB | C2-C1-C7-N2
3 A 1293 | BAB | C6-C1-C7-N2
3 A 1292 | BAB | N4-C8-C9-C¥&
3 A 1292 | BAB | N4’-C8’-C9-C8
3 A 1293 | BAB | N4-C8-C9-C8’

There are no ring outliers.

2 monomers are involved in 34 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 A 1293 | BAB 18 0
3 A 1292 | BAB 16 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.

Ligand BAB A 1293

Torsions Rings
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Ligand BAB A 1292

Bond lengths

Torsions

Bond angles

A
" g

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.


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

6.1 Protein, DNA and RNA chains (i)

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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