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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 2.75 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
Rfree |]
Clashscore
Ramachandran outliers
Sidechain outliers I |
RSRZ outliers N

Worse

0 Percentile relative to all X-ray structures

Percentile Ranks

Value
N 0.293
N 33
W 4.6%
D 7.3%
I 3.0%

Better

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Rfree 111664 4013 (2.80-2.72)
Clashscore 122126 1029 (2.78-2.74)
Ramachandran outliers 120053 1013 (2.78-2.74)
Sidechain outliers 120020 1013 (2.78-2.74)
RSRZ outliers 108989 3920 (2.80-2.72)

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 415 46% 44% % .
%

1 B 415 42% 46% 9%
5%

1 C 415 45% 44% 8% -
3%

1 D 415 48% 43% 6% oo
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2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 13363 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 D.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 404 3317 2119 548 640 10 0 0 0
Total C N O S
1 B 407 3336 2131 551 644 10 0 0 0
Total C N O S
1 C 403 3304 2111 547 636 10 0 0 0
Total C N O S
1 b 406 3333 2131 550 642 10 0 0 0
There are 4 discrepancies between the modelled and reference sequences:
Chain | Residue | Modelled | Actual Comment Reference
A 1240 ALA PHE ENGINEERED MUTATION | UNP P19321
B 1240 ALA PHE ENGINEERED MUTATION | UNP P19321
C 1240 ALA PHE ENGINEERED MUTATION | UNP P19321
D 1240 ALA PHE ENGINEERED MUTATION | UNP P19321
e Molecule 2 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
2 A 19 19 19 0 0
Total O
2 B 18 18 13 0 0
Total O
2 C 17 17 17 0 0
Total O
2 D 19 19 19 0 0
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Residues are color-coded according to the number of geometric quality criteria for which they
. B
Chain A:

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.

These plots are drawn for all protein, RNA and DNA 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 geometryand electron density.

3 Residue-property plots (i)

e Molecule 1: Botulinum neurotoxin type D

Page 4

I e ¥IOTA 680TM 99TTA 17218 6261 6661
€101 | 880TA S9TTH 1 ® 8Z6k [ |

€761 ZTOTH 180TQ [ ] 8€TTM o Lz6I 9661

TH6a I | 980TM 19TTA Lg2Td ® 9z6v S66H

963 S80TT 09771 1 e ai6s 7668
0¥6S 600TN 1 | BSTIH $ECTT . 1

6€6T 800TL 28074 8STTH 1

8£6) | L00TT 718071 1€2TT 0668

900TL 080TI | oger1 % 6864

f S00TA 1 62CTH 886

€68 [ | 12074 8ZTTL 616N 1864

£E6A 000TN 1 0STTT | LZTIN | 8161 9861

| zees 6661 TLOTT 6VTTI 9zz1d LT6N 3861
1868 1 | | Edqxs [oten | 86S

0£6N 9661 890TS 9HTTA | beerd G161 £86)

£22TS $161 T86k%

€163 1863

@
X
o
>
S,
o
o
%]
-

o
3
~

EVTTH 6TCTY

TL81 0S64 76014 TL11Q L¥T1L 04871 €68

-
)
<
D
=]

6981 876N 260Td 69TTI

LY6H 9T0TH T60TN
9v6S STOTH

898 CEBS

EVCTIA

€661
2668 £90T4 I 812TS 1169 616N
1663 290TT  otes 8160
0665 | 190N 0vTTA I o 6065 | Lea
6864 09074 | STZTH 3 I 9,60
| 8s6a 1 SETTT 1 < §.61
126N 1864 SS0TT [ | 072TI [ |
| ozeN 9861 | $SOTH 8211 | 60ZIN T.61
616N 9861 £50TD 12118 802 TH 046N
| 8161 7868 9zTTY ® L0271 | 696D
LT6N £86) sz11a 902TS 896N
916A | eser | werid | sozrd ) L964
1863 650TT €CTTA $02TT o 9961
| osed SHOTN [2421i] £02T9 o, 5960
646N I TZTTA | zoTiI | = [ |
0168 | 8l6A 02111 10219 + 296M
6068 116a SH0TI | 6TTTA 1 o 1969
| 806 9.6b 01D 8TTTT $6TTH — 0968
L0671 I £50T4 LTTTA €6TTT M 636N
[ | | zvorA | 9TTIN 26T = 8560
7060 £L6M T50TT STTTS 16111 o [ |
| eosN | 0Y0TL L yinrE | 06TV m 9565
206L 896N | 6E0TH €TTTd 68TTA €421 > 0684 [ |
1064 1964 8€0TA [ | [ | = 2S61
[ | | 9961 1 OTTTA 69218 . 1861
868N 9960 ® GE0TA 60TTY 892TT g W 096
[ | $96T $£0Td [ | [ | = < 1
9681 £96) 90TTA z9TTs = ap6N
| wesN 296M ° SOTTIN [ | = 6L
£680 | 1969 $0TTa 18T = €761
268D 0968 ° | goTIN 95CTL 3 | su8v zv6a
| [ 6s6N e 6z0TI 20111 sszTE M L18N 63
8881 8560 820TH T0TTI | STIA I 0%6S
[ | 1563 .~ Lzotd | ooTTA | 9LTTA £STIN 6€61
6481 9361 920TS 660TA 7245 00 l e 7L8N 8£6)
[ | 520Th [ | BLITL TSCTA < S | g8 | Lg6I
2S61 $20TH 96010 | et 0521V = 2.81 9£6M
1961 £20T1 86074 TLITL [ | 3} | 188 | gg6d
=<
=
[ ]

Chain B: .

LOTTH

0E6N

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

SRMX

wwPDB X-ray Structure Validation Summary Report

Page 5

8STTH

€ST1d

0STTT
6VITI

3
L

YrIIN
mwmﬁx
B6ETTS
8ETTH

ommﬁh
62111
wmmﬁx
mmmﬁa
2TITY
TCTTA
0CT11

LITTA

SIT1S
viria
Mamﬂm
momﬁz
90TTA
momﬁz
2¢OoTTI

660TA

L60T.L

S60T4
76014

260Td

G80TI

€80TN

1,013

€LOTN

L9011

SECTA
YeTTI

|

0€TT1
6CCTI
8CTCIL

S2CTH
Teerd

02e1I
[241s]

L1210

STCTA
YICIN

21e1s

80TTH
L0271

Y0211

20eTI
T02TD
00ZTA

L6111

€6TT1
6T

€8T1D

LLTTY
9LTTA
SLITI

CLITL

0LT1Y

+

€9T18

T9TTX
09711

9,214

€L21D

0,214

89CT1

79214

29C1S

092TS

1mnum neuro

85CT1
LGTTA

it ac)
YSCTA

Eizaa
YYCIN

e Molecule 1

cverd
TS

8ETTM
LETTd
9ETTH

toxin type D

Botuli

8%

44%

45%

6%

Chain C

{443y

0zeN

616N
® 8161
LT6N

ST6I
161
€163

0168
606S
806S
® L0671

S064
706Q

0061

£66'1
266S

066S

S86'1

%868
£863)

18631

® 8.L6A

® 9.6b

® V.61

cLed
TL6I
0L6N

9961

%961
@ €96}

0968
® 696N

9861

€561

0G64

b

9%6S

7¥6L
€761
v6d

6€61

9E6M
S€64

3

TE6S
0E6N

S90TH
79018
€90T4d
290TI

09014

850TY
LS0TI
950TM
GS0TT

€50TD
2SOTN

t
+

® 67071
870TN

® SV0TI
¥¥01D
mwmﬁm
0%0TL
mmmﬁx
GEOTA
e ¥eord
® €€ota
® Ce0T11

@ 0€otd
® 62071
820TH
22070
920718
S20Th

12019

6T0TI

L1071
9T0TH
STOTW
® ¥I0TA
€T0TD

600TN
800TL
L00TI
000TN

166D

S66H

LY11S

SY11d
PPTIN

P11

8ETTH
LETTI

6CTT1

SCT1d

8TTT1
LITTA
9TTIN

vir1a
€TT1d

60TTYH
80T1d
L0TTI
90TTA
SOTTIN
70T1d

2OTTI
TOTTI

660TA

S60T4

18010

S80TI

280TYH

6L0TD

Botul

1,074

SLOTA

€LOTN
CTLOTI

0L073

89018
L9011
99013

YYCIN

F

8ETTM
LETTd
9€TTH
GETTA
YeTTI
€€TTa

6CCTI
8CCTL

9zerd
STy

2eets

[241]

L1210

€TCTH

TICTA
0T1CTI

802TH

S02Td

66TTIN

TeTTH

88TTA

9LTTA
SLTTI

€LT1a
TLITL
TLTTQ
8STTH

SSTTI
PSTIN

6VITI

9.21d
S.LTTA
YLCTN

1mum neuro

¢LT1d
T.21a

69218

L9214
99T

+

8SCT1

S§5c1d

|

e Molecule 1

8¥C1d

toxin type D

6%

43%

48%

3%
=

Chain D

i

€261
2C61

616N

161

€163
216a

0168

5064
706

2061

868N

-

768N

288L

70074

COOTM

000TN

£66'1

1664
066S
6864

1863

66N
8L6A
LL6a

eL6M
cLed
TL6I

896N
L96Y4
9961

%961
£9631

F

8360
L5963
9961

756N

TS61
TS6L

6764

S60T4

mmmﬁq
1801d
980TY
G80TI
780TA
€80TN

ﬁwmﬁq
L.01d
whmﬁw
€LOTN
TLOTI

890718

99013
79018
€90T4d
290TI

09014

850TY
LSOTI

GS0TT

€50TD

F

6%0TI

Lv013d
9%01d
® Sv0TI
¥¥01D

ZHOTA

0%0T.L

8€01d

9€0TH

€€0Td
CE0TT

620TI
8T0TH
LT0Th

9LTTA
SLTTI

0LTTY
69TTI
89TTI

€911S
TITIN

6STTH
8STTH

98171
TSTIN

9VTTA

(442448

0PTTA
mmmﬂm
SETTI
veTTd
EETTN

TETTL
O0ETTA
62111

TCTTA

6TTTA
8TTTT

E€TTTd

60TTYH

90TTA

vor1a
TOTTI
00TTA
660TA

960Ta

R LDWIDE

O

PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 3RMX

Page 6

CSTTL

0STTY
6%CTA
8¥C1d

[444%]

(U743

® Letid

F

0€eT1
6CCTI

9zTTa

(44X}

eeeTs

61210

L1210

STCTH

€1TTH

012TI
60CTN

90218

70CTI

0TI

L6TTT

V6110
€6T1T

T6TTT
06TTV
68TTA
88TTA
L8TTD

® ¥811IS
® €8110

9,214

iZxq9.
€210

0Lz1d
69218

L9214
vocTd
85CT1

LSTTH
9SCTL

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 7 wwPDB X-ray Structure Validation Summary Report 3RMX

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 94.57A 115.63A 107.24A .
Depositor
a, b, c, a, B, 90.00°  91.91° 90.00°
Resoluton (4) 3061 - 374 s
% Data completeness 96.3 (36.61-2.75) Depositor
(in resolution range) 95.8 (36.61-2.74) EDS
Rinerge (Not available) Depositor
Rsym 0.08 Depositor
<I/o(I)>" 6.03 (at 2.72A) Xtriage
Refinement program CNS 1.3 Depositor
R R 0.239 , 0.293 Depositor
7 Phfree 0.238 . 0.293 DCC
Rree test set 5885 reflections (10.15%) wwPDB-VP
Wilson B-factor (A?) 56.7 Xtriage
Anisotropy 0.174 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.31, 31.9 EDS
L-test for twinning? <|L| > =047, < L?*> = 0.29 Xtriage
Estimated twinning fraction 0.077 for h-k,-1 Xtriage
F,,F. correlation 0.90 EDS
Total number of atoms 13363 wwPDB-VP
Average B, all atoms (A?) 63.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.20% 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)

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
RMSZ | #|Z| >5 | RMSZ | #|Z| >5
1 A 0.43 0/3385 0.66 0/4583
1 B 0.45 0/3404 0.67 0/4609
1 C 0.41 0/3371 0.65 0/4564
1 D 0.43 0/3401 0.65 0/4605
All All 0.43 | 0/13561 | 0.66 | 0/18361

Mol | Chain

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 3317 0 3260 196 0
1 B 3336 0 3281 259 0
1 C 3304 0 3256 231 0
1 D 3333 0 3282 188 0
2 A 19 0 0 0 0
2 B 18 0 0 0
2 C 17 0 0 0
2 D 19 0 0 0
All All 13363 0 13079 865 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 33.

WO RLDWIDE
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The worst 5 of 865 close contacts within the same asymmetric unit are listed below, sorted by

their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:B:910:SER:HB3 1:B:1048:ASN:HA 1.36 1.08
1:B:1114:GLU:HG3 1:B:1115:SER:H 1.10 1.07
1:B:943:LEU:HD13 | 1:B:1053:GLN:HE22 1.17 1.05
1:B:927:ILE:HG22 | 1:B:1029:ILE:HD13 1.37 1.05
1:C:958:GLN:HG2 1:C:959:ASN:H 1.19 1.04

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.

Mol | Chain Analysed Favoured | Allowed | Outliers
1 A 398/415 (96%) 328 (82%) | 53 (13%) | 17 (4%)
1 B 401/415 (97%) 327 (82%) | 57 (14%) | 17 (4%)
1 C 397/415 (96%) 326 (82%) | 52 (13%) | 19 (5%)
1 D 400/415 (96%) 340 (85%) | 39 (10%) | 21 (5%)

All All 1596,/1660 (96%) | 1321 (83%) | 201 (13%) | 74 (5%)

5 of 74 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 876 LYS
1 A 920 ASN
1 A 1127 SER
1 A 1142 ASP
1 A 1224 | PHE

Percentiles
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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 378/386 (98%) | 349 (92%) | 29 (8%) | |14 25
1 B 380/386 (98%) | 346 (91%) | 34 (9%) | [11] 20
1 C 377/386 (98%) | 355 (94%) | 22 (6%) | 22 40
1 D 380/386 (98%) | 354 (93%) | 26 (7%) | |17 31

All | ALl | 1515/1544 (98%) | 1404 (93%) | 111 (7%) | |15 28

5 of 111 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 B 1118 LEU
1 B 1266 LYS
1 D 1116 ASN
1 B 1145 | PRO
1 B 1174 | THR

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 86 such
sidechains are listed below:

Mol | Chain | Res | Type
1 B 1151 ASN
1 C 930 ASN
1 D 1116 ASN
1 B 1185 GLN
1 B 1244 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)

There are no ligands in this entry.

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
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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 404/415 (97%) -0.03 6 (1%) |73 71 | 28,60, 94, 106 0
1 B 407/415 (98%) 0.01 6 (1%) |73 71 | 29,55, 91, 104 0
1 C 403 /415 (97%) 027 |26 (6%) 19|14/ | 33,68, 107,120 | 0
1 D 406/415 (97%) 007 |11 (2%) 54 50 | 31,60, 96, 105 0
All | Al | 1620/1660 (97%) | 0.08 |49 (3%) 50 46 |28, 61,100,120 | 0

The worst 5 of 49 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 D 1183 | CYS 7.9
1 C 1034 | GLU 7.5
1 C 916 | VAL 5.6
1 D 1184 | SER 5.5
1 B 927 | ILE 5.1

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 carbohydrates in this entry.

6.4 Ligands (i)

There are no ligands in this entry.


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

There are no such residues in this entry.
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