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Sep 5, 2023 — 03:30 AM EDT

3V0C

4.3 angstrom crystal structure of an inactive BONT /A (E224Q /R363A/Y366F)
Gu, S.; Rumpel, S.; Zhou, J.; Strotmeier, J.; Bigalke, H.; Perry, K.; Shoemaker,
C.B.; Rummel, A.; Jin, R.

2011-12-07

4.30 A(reported)

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 (i) symbol.

The types of validation reports are described at
http:/ /www.wwpdb.org/validation /2017 /FAQs+#types.

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

MolProbity : 4.02b-467
Xtriage (Phenix) : 1.13
EDS : 235
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)

Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.35



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#references
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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 4.30 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 | M 0.330

Clashscore - 57
Ramachandran outliers 0 D 6.9%

Sidechain outliers [N N 6.6%
RSRZ outliers NN N 2 .9%
I Pe;'centile 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))
Rfree 130704 1014 (4.80-3.80)
Clashscore 141614 1077 (4.80-3.80)
Ramachandran outliers 138981 1029 (4.80-3.80)
Sidechain outliers 138945 1012 (4.80-3.80)
RSRZ outliers 127900 1075 (4.90-3.70)

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

3%

1 A 1312 28% 59% 9%
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2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 10390 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 BoNT/A.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 12rt 10389 6664 1714 1979 32 0 0 0

There are 20 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 224 GLN GLU | engineered mutation | UNP Q7B8V4
A 363 ALA ARG | engineered mutation | UNP Q7B8V4
A 366 PHE TYR | engineered mutation | UNP Q7B8V4
A 1158 ALA THR conflict UNP Q7B8V4
A 1297 VAL - expression tag UNP Q7B8V4
A 1298 PRO - expression tag UNP Q7B8V4
A 1299 PRO - expression tag UNP Q7B8V4
A 1300 THR - expression tag UNP Q7B8V4
A 1301 PRO - expression tag UNP Q7B8V4
A 1302 GLY - expression tag UNP Q7B8V4
A 1303 SER - expression tag UNP Q7B8V4
A 1304 ALA - expression tag UNP Q7B8V4
A 1305 TRP - expression tag UNP Q7B8V4
A 1306 SER - expression tag UNP Q7B8V4
A 1307 HIS - expression tag UNP Q7B8V4
A 1308 PRO - expression tag UNP Q7B8V4
A 1309 GLN - expression tag UNP Q7B8V4
A 1310 PHE - expression tag UNP Q7B8V4
A 1311 GLU - expression tag UNP Q7B8V4
A 1312 LYS - expression tag UNP Q7B8V4

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
9 A 1 Toltal Zln 0 0



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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59%
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28%

3%

Chain A: -

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.

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
e Molecule 1: BoNT/A

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

3 Residue-property plots (i)

Page 4

993 SeTI | 6618 I [ ] £0%D | vovd 0739 €094 ® 0.9
39Y $ETD 86Td 1884 ZOTN £9%d | BESN 699d
%98 I 1674 z9zd 0geN 1074 | eov1 8£5d [ |
£9d 9674 | T9za | ezED — 19%a 1£54 ° $991
z9d 1£Ta 367D 0924 8z€S | o9wM 9£5U 6651 | g991
[ | | oerl | $6T4 652S | leel 16€1 657N gesd ® 86SlL 299
651 62TA | e6TL 85ZA 9zea 96€EN 85HN $EST [ | | T99V
[ | | | o 2614 PEetct szed | geel | | [ | 965N 0999
951 9218 [ ] 9521 [ ] $6EN 99HT 8291 ® ©63A 6995
[ | 687S | ggzH | fadout | g6ed %990 | lesh ® €633 8594
€3N 88Td $52S TZEA z6€T 9259 | zesy | ls91
zSL 1874 £5CH 0zEN T6EN 01 ® T16SA 9591
184 9811 [2stact I 06€4 ® 063k
0SL a8TA - 68€D 0291 e 683d
6% 0219 8T 052 L7184 8880 67N 885S
8%4 611D [ | | evey 9TEA | 188k | grsd 1898
198 STTM 1819 87N STEN 98T L18T 9854 1591
9vd — [ | 13Tl HIEN G8EL 918S 9854 | 9boH
SHI 8LIN | | | ETEN $8EA S18I $8GL SHON
7 $T19 L oLte o) [4578 £8EN [ | €864 | vh9D
£TM L ety 9LTL £ved L oTiEd Z8EA 1189 z8SA €991
4728 TITA SLTT THeA 01€T | T8eM 0TSN 1854 THON
52 | | BLIN Thed 60€S 08ed | 60sa [ | 1591
owN 8071 €471 oveN 80€Y 6LEA 8054 8LSN | opov
6€H | | L eun 6£ed LOEL 8LE1 | LOSN I 6£9d
8€1 S0ty 1.78 8£TN 90EL | LEN 9054 8£99
IS %019 0LTH | lgel | gqoen 9.€1 | gos1 | S.5Y 1€9T
9ed | go1T | e91d 9£TY HOEA SLex $09T 2% 9E9K
sev 20Ta 89T | sger 1 vLed | g0Sk £LSN | ggod
vEX [ | I $£2D £LEA Z0SA I $E9T
£EA 861 €€TA 00€Y | ziey | t08b €€9T
— oM 9970 25341 6623 183 zePH 00Sd 04SN 2€91
961 | potd I | | TEVA 6671 ® 69SL | 1eol
62 | ged €914 ° 19€7T 0£%0 861 89971 0€91
[ | $61 | zoth 6229 99€d 6271 L6%a 195V | 6z9a
szd €63 7971 | szey £621 | | 82H1 9671 | 9981 829V
a1 Z6L | 0971 LTTH | zeTa £9EY | lewn I ® 593 | L291
oS — 65Ta 9221 1623 | z9eN 9THA ® ©9ss 929N
zeI | ssy | 5221 0624 19T £67N €953 ® Szoa
. Tek 881 18TS | weeh 6823 | | | zevd I $29L
ozy | | 95Td £2TH | 88eN 85€d £ehd 167 ® €291
I 38a I | | 18Tk 1884 2Tyl 06%Y 0958 2298
78} LT2d 98zk 9gEN 1259 I | essa | 1Z9A
LTA €81 €871 | otea | s8zk SGEA 0THL 8553 | ozod
919 I ZSTA STZL [ | | | 6174 1871 1850 6198
SIN yIey z8ed 19€d STHN 98vN | groL
HTA 08L e1ed [ ] 0SEL L1934 S8yl 1798
| gld 6.8 [412 8.2h | evek 911 [ ] | gt9a
z1a -V |11 1421 8vET 2 1871 €954 ST9L
1T LLK 1574 otzY | oues 17ed HIPL 08vd 2SSH $194
0TA 9.1 9%TS I 5.2a | ovelL €174 [ | [ | £79a
6N SHTH | wluer | SPET | et SLY1 6531 I
84 | vEIA 1021 £led HHEN TTHH | wa 8%GA °
Com €918 | 90zd | zLTH £vEN 0THN £LYN LyS) ® 0191
[ TLA (445} 302N [ | (47238 607N TLYL | ovsa 6090
1.8 L ovra $02L 69CH 19T 8071 TL%d 8591 8093
0LA ovTd £02a 8929 oveN L0%d [ | A CES ® L09A |
69d 6510 20z ® 192 [ | 9071 19%S €984 909M
2d 89A 8€TI 102d | 99zd LE€3 S0%N 99%d ZHsN 5099
| Ian 190 [ | 0021 S9ZL 9£€T $0h 3978 L oTEeN | %091

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


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

wwPDB X-ray Structure Validation Summary Report 3V0C

Page 5

TTLY

20.LM
S0LY%

869V
L69N
9690

€690

T69L
0691

1084
908)

€08X
208d
T08I

86.LN
LBLH

V6.8

26Ls

SGL8N

€181

G981

€981
2981
1984

LS8A
9584
SS8)

zS8h

9%8S

Y78l

Z78N
T¥8A
078y
6€80
8€8)

S€8Q

€80

T€8I
0€8T
6281

1284
928N

i£4°78
€281
(4438

0281
6181

918)
G181

6084
8081

0061
668N

168%

£684

6881
8881

988N

78831
€884
2884
61871

9,81

S90TH
¥90TH
€90T.L
290Ta
T907d
0901D

9G0TH

HSOTIW

CSO0TN
TSOTN

880TA
L8011

S80TH
¥80TI
€80T4
2801

080TN
6L0T1
8,074

SL0Td
7,071
€LOTN
CLOTd
TLOTA
0L0TX

890TM

990TA

86118
LBTTY
96TTN
S6TTL
V61TV
c6TTY
T6TTA

68TTH

98TTA

E€8TTIN

T8TTA
meﬂ>
9LTIN
SLT7Y

€LITI

TL110Q
0LTTH
69TTN
89TTD
L9118
99TTV
S9TTA
YoTTH
€9TTH
29TTL
T9TTI
09114
mmmﬁx
9ST1Y
wmmﬁq
TSTIN
0STTT
6VTTA
8YITI
LYTIN

VYT
m¢mﬁ>
6€TTd
LETTH
9€TTT
SETTA
YETTN
€ETTA
CETTD
TETTH

14245

EVTIN
CYTIN
ve1a
0vZTh
6€CTT
8ECTIN

9€CTA
SETTD
veTTH
EETIN

T€CTI
0ETTH
® 62T1d

LTTIN

12CTA

® 6TTId

L1271
9TCIN

e€1e1a
2121d
11211
oreTd
60211

F

S0CTI
v0TTH
€02Td

-

[ ommﬂq
€6cTd
(49 5]
T62TM
0621
6821d
88¢1d
L8TTA
98¢1d
S8CTI

€8214d
28CTM
18CTS
08210

8211

9,214

clerd
T.271
0LTT0
692TH
89CTIN
L9TTA

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



Page 6 wwPDB X-ray Structure Validation Summary Report 3VoC
4 Data and refinement statistics (i)
Property Value Source
Space group P3121 Depositor
Cell constants 167.52A 167.52A 158.73A .
Depositor
a, b, c, a, B, 90.00° 90.00°  120.00°
Resolution (4 T s
% Data completeness 99.9 (45.11-4.30) Depositor
(in resolution range) 99.9 (45.11-4.30) EDS
Rinerge (Not available) Depositor
Reym (Not available) Depositor
<I/o(I)>" 2.96 (at 4.28A) Xtriage
Refinement program PHENIX (phenix.refine: 1.7.2 869) Depositor
R R 0.322 , 0.349 Depositor
7 Phfree 0.312 , 0.330 DCC
Rree test set 913 reflections (5.11%) wwPDB-VP
Wilson B-factor (A?) 161.8 Xtriage
Anisotropy 0.203 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.32, 241.0 EDS
L-test for twinning? <|L| > =048, < L?> = 0.31 Xtriage
Estimated twinning fraction 0.021 for -h,-k,1 Xtriage
F,,F. correlation 0.83 EDS
Total number of atoms 10390 wwPDB-VP
Average B, all atoms (A?) 235.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.53% 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.

WO RLDWIDE
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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 1.16 | 0/10610 | 0.66 | 1/14367 (0.0%)

There are no bond length outliers.

All (1) bond angle outliers are listed below:

Atoms Z
CA-CB-CG | 6.20

Mol | Chain
1 A

Res
151

Observed(°)
129.55

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 10389 0 10255 1168 9
2 A 1 0 0 0 0
All All 10390 0 10255 1168 9

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 57.

The worst 5 of 1168 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:277:LEU:HD22 | 1:A:474:ASP:HB3 1.24 1.13
1:A:872:ASN:HD21 1:A:874:1LE:HB 1.12 1.11
1:A:948:ARG:HB3 | 1:A:1068: TRP:HB2 1.28 1.10
1:A:310:LEU:HD11 | 1:A:314:LYS:HE3 1.38 1.05
1:A:969:GLU:H 1:A:972:SER:HB3 1.24 1.02

The worst 5 of 9 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:A:486:ASN:OD1 | 1:A:1273:ARG:NH2[6_ 555] 1.12 1.08
1:A:63:PRO:O 1:A:309:SER:N|[3_564] 1.82 0.38
1:A:486:ASN:CG | 1:A:1273:ARG:NH2[6_ 555] 1.90 0.30
1:A:693:GLN:NE2 | 1:A:1276:ARG:CB|6_555] 1.96 0.24
1:A:697:ASN:ND2 | 1:A:1276:ARG:NH2[6_555] 2.00 0.20

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 1273/1312 (97%) | 1008 (79%) | 177 (14%) | 88 (7%) 17

5 of 88 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 121 SER
1 A 398 ALA
1 A 488 GLU
1 A 541 LYS
1 A 559 PHE



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/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 1158/1190 (97%) | 1082 (93%) | 76 (7%) 16 43

5 of 76 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 843 ASN
1 A 1077 LYS
1 A 874 ILE
1 A 974 TRP
1 A 1277 | THR

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 47
such sidechains are listed below:

Mol | Chain | Res | Type
1 A 915 GLN
1 A 1012 ASN
1 A 960 ASN
1 A 979 ASN
1 A 1026 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 monosaccharides in this entry.


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

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.


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#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 | 1277/1312 (97%) | 0.14 |37 (2%) 51 41 | 119,222 356,750 | 0

The worst 5 of 37 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
590 | TYR 5.5
569 | THR 5.1
594 | VAL 4.7
1044 | LEU 4.1
625 | ASP 4.1

—| = =] ==
= | | |

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 monosaccharides 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. 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
2 | ZN A | 313| 1/1 0.93 | 047 | 147147147147 | 0



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
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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6.5 Other polymers (i)

There are no such residues in this entry.


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