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MolProbity : 4.02b-467
Xtriage (Phenix) : 1.9-1692
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Ideal geometry (proteins) : Engh & Huber (2001)
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 3.20 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

Clashscore

Ramachandran outliers
Sidechain outliers NN
RSRZ outliers NN

Worse

Percentile Ranks

[
[

0 Percentile relative to all X-ray structures

Value
I 41
N 6.9%
W 6.6%
N 1.8%

Better

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

Whole archive

Similar resolution

Metric (#Entries) (#Entries, resolution range(A))
Clashscore 112137 1009 (3.20-3.20)
Ramachandran outliers 110173 1118 (3.22-3.18)
Sidechain outliers 110143 1117 (3.22-3.18)
RSRZ outliers 101464 1020 (3.22-3.18)

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

1

A

1295

2%

37%

53%

9%

WORLDWIDE

sie

PROTEIN DATA BANK


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

Page 3 wwPDB X-ray Structure Validation Summary Report 3BTA

2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 10402 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 PROTEIN (BOTULINUM NEUROTOXIN TYPE A).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 1277 10401 6670 1716 1983 32 0 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf

9 A 1 Tolt al Zln 0 0



http://wwpdb.org/validation/2016/XrayValidationReportHelp#entry_composition
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37%

2%

Chain A: =

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

contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. A red dot
above a residue indicates a poor fit to the electron density (RSRZ > 2). 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.

e Molecule 1: PROTEIN (BOTULINUM NEUROTOXIN TYPE A)

3 Residue-property plots (i)

Page 4

0.8 a4t £1TY 1 S9eX ® OghA | oosb | g8 8£9d 1 68Lb
| EYTA zTed 1824 1 | ez | 6670 1£99 TTLL 88N
(4413 1123 1 z9gU 8Th1 9€91 | TeN 1
51D | omen 1.2h | T9EN 1Tv1 SE9K 0TLA S8.)
ovTa 602V 9,21 09€T | ozwd | vg9d 613 | 8N
6€Td | Gues 1 STHA 89GL £€91 8TLY €8.L1
8£Th $.20a 1584 ® 1951 2€91 28LN
L€71 9021 | eler 95ed L1841
[ | [ | zled SgEN I 081
$ETT T0ZA 1.2 $SEN S0LM 6LLY
£ETD ooza 1 1 -

LLIN

[ | 89ZH oged
9614 1929 6YEL
9929

8TTA $619 | g9zd LYET

vLLa
L69Y ELLN

:
+o

=

B4
I -

[ ] €614 %921 oved 969N
szid I I | gwelL 569 1L
YTTL T 1 1
061a 1928 £YER 6891 89,1
[esta o9za | 1920
887S 6524 0vET 1
| ol81d 852S 6£€) $9LN
611D 9874 152 1 €89 o €94
8TTH 9871 95za 9geN 289s ol zoin |
LTTM | ®8TA 8521 geeT 7891 ® 19T
— £81h | vezy | iz 219a 0891 ool
[ | €528 oged 9%) [ | 6.9V 65N
€119 0819 TSTH 1 | gpsa 6091 1 oI
[ | [ | 1523 1z€S HT 8090 9299
1071 LLIN | oszh | ozel | £v8d 1093 89T 9524
[ | L outy 6%CA szea THSk | soon I 8524
H0TY GLTL iz yzed 1593 S09M $SLL
€019 BLTT LHTN 1 | opsd 5099 2L91 €5k
| zorT — 9zl 121 6£59 | TS
10TQ 1 0ZEA | sesN | TSN
[ | 0L1d zhed 6TEN 1£5d ° | 0S8k
161 69TH T92A I $Sv1 9€5d 899d 670
| oeu | 891D ovey £5%0 gegH 8651 1 8YLA
g61 1974 652N 9184 ° ve8d 1681 £991 L¥IN
I 8ezd STEA €€5T [ | | zo9r VLI
L€TN HIEN 1 565N 799 i 75
%910 | oger | £TeN 1251 £65A | 099V LY
| gotd SETY | zien | | ozsh 2653 6599 €L
29T I TTEA 5259 | oTesd 8595 | Thll
19T . ored 1 065A 1594 9LV
0971 zETA 60€T 6191 ® 6831 | 9g91 ovLa
1 wmmm STSN I mmﬂ 6ELY
93TS S0EL 9TST 983 0990 LEIN
822D 2 a1gs 3854 9e.d
I | Lgey £0EA $161 %854 I
9TTH z0sI 1 €851 o
TSTI 1zat 1 o1sd 283k 9991 €€,
7221 06231 605N T83A e VoW zeLN
[rddct | 6824 | gosa 085y e ©hoN TELH
fada:t 882) 2064 [ | | ep9n 0EL)
| | s | LLSN Tv9I 6T
91zd 9824 £08T THON 824
9v1a | stea | g8Tk | zosk I 0%9T | lea
SHIS $TelL $82A TEPY T0SA vLSY |69y 9z.1

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

3BTA

wwPDB X-ray Structure Validation Summary Report

Page 5

958A
S84
vs8x

1580

S¥8S

€781

T8N
0%8A
6E8Y
8€80
LE8Y

7€80

ze8h

0€8I
6281
8Z8L

9284

€C8A

128

6181
8181

ST8Y
7181

€E6X
TEBA
T€6I

8261

9261

9164

7160
€761
[41:]

0T6)1
606Q
8061

906a

81871

.81
L8N

TL8I

6981
§984
2981

7981
0984

L66A
9661
S664
7660

€861

18631
086D

8.L6N
L1671
9.L6S
S.L6A

G561

€56N

TS6A
05631
6%6d
861
Ly64
9%61
S76M

£¥6S
(478

6E6N

9EBN

ve6N

L90TM

79014
€90TH

T901a
09074
6S0TD

F

SS0TH

E€50TI

TSOTN

67018
8¥0TV
LY0TH
9%0TI
SYOTN

€¥0T1
CYOTN

0%0TI
6€0Td

SEOTI
€011
€e0TYd

8C0TI
20T
920TS

YCOTN

[440xs

0ZOTN
6T0TL
8T0TI

9TO0TA
ST0TA
Y10TI
€T0TM
1014
TTOTN
0T0TI
600TA
800Ta
L00TS

700TI

TO0Th

9ETTH
SETTT
YETTA

CETTA
TETTD
0ETTY
6CTTI

LTTTA
9CTIN

€2T1a

TCITA

8111d

9TTTA
STTT1
TITIN

CITIN
TITTA
OTTTA
60TTd
80TTH

SOTTh
YOTT1
€0TTA
2otta
TOTTD
00TTM
660Td
860Ta
L60TH
96011
S60TI

880Ta
L80TA

780TH
€80TI
28014
T80T
6L0TN
8L0T1T
L,0Td

v.L0Td
€L0TT
CTLOTN
TL0T4

690TY

16114
06TTA

88TTH

S8TTA

Z8TIN

08TTA

SLTIN
ZA3%'

88C1a
.821a
98CTA
S8CTd

[4stAancy
T8CTM
082TS

LL2T1

S.2T4d

F

TL2TH
04211
69210
89¢Td
L9TTIN

79CIN

T9CTA
09211
6SCTH
8SCTV

GSCTIN
v5CTd

CSCTH
TS2Td

8¥eTd
L%CT1D
oveTI
svera

CYTIN
oveTa
6£ZTH
wmmﬁq
SETTH
ioan)
€eTTH
CTETIN

0€2TI
622T1D
82Z1h

9TTIN

1141]

91211
STCIN

) mmMﬂq
c6TTa
16219
06CTM
68CTD

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 6 wwPDB X-ray Structure Validation Summary Report

3BTA

4 Data and refinement statistics (i)

Property Value Source
Space group P3121 Depositor
Cell constants 170.12A  170.12A  161.00A .
Depositor
a, b, c,a, B,y 90.00° 90.00°  120.00°
. 20.00 - 3.20 Depositor
Resolution (A) 4539 — 3.20 EDS
% Data completeness 98.0 (20.00-3.20) Depositor
(in resolution range) 87.2 (45.39-3.20) EDS
Rinerge 0.11 Depositor
Rsym 0.11 Depositor
<I/o(I)>" 1.55 (at 3.19A) Xtriage
Refinement program CNS 0.3 Depositor
R R 0.220 0.280 Depositor
» Thfree 0.234 , (Not available) DCC
Ryree test set No test flags present. DCC
Wilson B-factor (A?) 82.3 Xtriage
Anisotropy 0.078 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.26 , 66.8 EDS
L-test for twinning? <|L] > =050, < L?* > = 0.33 Xtriage
Estimated twinning fraction 0.022 for -h,-k,1 Xtriage
F,F. correlation 0.91 EDS
Total number of atoms 10402 wwPDB-VP
Average B, all atoms (A?) 59.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.14% 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.

O 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:
ZN

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 | gy 71 S5 | RMSZ | #(2] >5
1 A 0.38 | 0/10622 | 0.66 | 1/14382 (0.0%)

There are no bond length outliers.

All (1) bond angle outliers are listed below:

Atoms Z
CA-CB-CG | 6.22

Mol | Chain
1 A

Res
150

Observed(°)
129.60

Ideal(?)
115.30

Type
LEU

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 10401 0 10269 854 0
2 A 1 0 0 0 0
All All 10402 0 10269 854 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 41.

The worst 5 of 854 close contacts within the same asymmetric unit are listed below, sorted by

their clash magnitude.



http://wwpdb.org/validation/2016/XrayValidationReportHelp#model_quality
http://wwpdb.org/validation/2016/XrayValidationReportHelp#standard_geometry
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:A:276:LEU:HD22 1:A:473:ASP:HB3 1.29 1.11
1:A:871:ASN:HD21 1:A:873:ILE:HB 1.16 1.08
1:A:947:ARG:HB3 | 1:A:1067:TRP:HB2 1.32 1.07
1:A:1247:GLY:HA2 | 1:A:1267:ASN:HD21 1.20 1.01
1:A:309:LEU:HD11 1:A:313:LYS:HE3 1.43 1.01

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 1231205 (98%) | 1007 (r9%) [ 178 (14%) [ ss (%) | [E][o] |

5 of 88 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 120 SER
1 A 397 ALA
1 A 487 GLU
1 A 540 LYS
1 A 558 PHE

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...
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Continued from previous page...
‘ Mol ‘ Chain ‘ Analysed ‘ Rotameric ‘ Outliers ‘ Percentiles ‘

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 1161/1178 (99%) | 1084 (93%) | 77 (7%) 19 57

5 of 77 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 473 ASP
1 A 601 MET
1 A 1056 LEU
1 A 553 LEU
1 A 569 ASN

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 45 such
sidechains are listed below:

Mol | Chain | Res | Type
1 A 721 ASN
1 A 879 ASN
1 A 1198 GLN
1 A 764 ASN
1 A 912 GLN

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 1 ligands modelled in this entry, 1 is monoatomic - leaving 0 for Mogul analysis.

There are no bond length outliers.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#rna
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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There are no bond angle outliers.
There are no chirality outliers.
There are no torsion outliers.

There are no ring outliers.

No monomer is involved in short contacts.

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
http://wwpdb.org/validation/2016/XrayValidationReportHelp#polymer_linkage
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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 | 1277/1295 (98%) | -0.33 |23 (1%) 69 55 | 11,57,100,100| O

The worst 5 of 23 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
645 | MET 5.5
1168 | ASN 4.7
644 | ASN 4.2
763 | PHE 3.8
761 ILE 3.3

—| = =] ==
= | | |

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

There are no non-standard protein/DNA/RNA residues in this entry.

6.3 Carbohydrates (i)

There are no carbohydrates in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. 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
2 ZN A 1311 1/1 0.97 0.33 - 57,57,57,57 0



http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_model_data
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6.5 Other polymers (i)

There are no such residues in this entry.


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

	Overall quality at a glance i
	Entry composition i
	Residue-property plots i
	Data and refinement statistics i
	Model quality i
	Standard geometry i
	Too-close contacts i
	Torsion angles i
	Protein backbone i
	Protein sidechains i
	RNA i

	Non-standard residues in protein, DNA, RNA chains i
	Carbohydrates i
	Ligand geometry i
	Other polymers i
	Polymer linkage issues i

	Fit of model and data i 
	Protein, DNA and RNA chains i 
	Non-standard residues in protein, DNA, RNA chains i 
	Carbohydrates i 
	Ligands i 
	Other polymers i 


