WDRLDWI

2PDB

PRDTEIN DATA BANK

wwPDB X-ray Structure Validation Summary Report (i)

May 23, 2020 — 08:04 am BST

PDB ID : 3MS8L
Title : Crystal Structure Analysis of the Feline Calicivirus Capsid Protein
Authors : Zhou, Y.; Prasad, B.V.V.
Deposited on :  2010-03-18
Resolution : 3.40 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 (1) symbol.

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 : 211
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) : 2.11
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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 3.40 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
Rfree N 0.399
Clashscore . 71
Ramachandran outliers N 14.1%
Sidechain outliers N 20.2%
RSRZ outliers N 14.4%
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))
R ree 130704 1026 (3.48-3.32)
Clashscore 141614 1055 (3.48-3.32)
Ramachandran outliers 138981 1038 (3.48-3.32)
Sidechain outliers 138945 1038 (3.48-3.32)
RSRZ outliers 127900 2173 (3.50-3.30)

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% 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
2%

1 A 534 25% 52% 20% -
16%

1 B 534 20% 55% 21% -
16%

I
1 C 534 23% 56% 19%
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2  Entry composition (i)

There is only 1 type of molecule in this entry. The entry contains 12360 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 Capsid protein.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 534 Z(l)t;él 2(%2 62]7 7(9)6 1S4 0 0 0
1 B 530 Z(l)gail 2601 5 615\3]3 7(;9 1S4 0 0 0
1 ¢ 534 Z(l)tSa(Sl 26032 62]7 7(9)7 1S4 0 0 0



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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Stretches of 2 or more

20%

52%
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25%

12%

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).
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: Capsid protein

Page 4
Chain A:

€GCH

o

o o

— -

X o

..iI

Sy

0

@

©v
IIIIiIil

6914 zaed ozed £8M o
8811 192k [ ] 28D 603V o 0993
1871 0gzh L7€D | 188V ® Sl 6£91
98Ty 6% 91ed 08EL BHHa o 889
9879 | svEH sTEN 6L€3 £HHN o L899

| weTh Lves PIEL 8LED | Tve | 9goT
€8TL 9%2L £1e8 LLEN e T19¥S ® gg9s
z81d I AT 9.€4 o 0vvd £091 $E9S
1818 T1€L GLEa | | ££9A
0871 £veI 0TEA | pled ° o 66%d | ze9n
6118 o ched 60€1 €LEH ° | eev1 | TE9A
8LTM | 1hTE ® 808D ZLEY 9EHY 1691
LLIN oveI e L0gD ® GEvA 965}
9LTA 90e8 o wEWQ g6vN

L aurs e S0es £evd 7672
BLTL ® YoEN 89€4 | gERY [ |
€LTH ® €08s L9EA TEhd T6%L

L outa | 99ga 0€%1 06V
TLTS g9gd | 6Ty ® 68PL 1291

CooLtd H9gYU ® s8zva 88hL 0290
6974 ® 662k I [ | 1891 6794

| g6zd HTHL 8T9M

L6TN T9ed £THL

o
©
™
a

9621 69EL TThd £89N £190
7620 8ge1 T191
£62N 1 | |

E
984 L1%d 8091
0621 £geY 9T%1 | Lo9v

LGTV 6821 TGEN ST%D LL%D
AL ]
ETPA
(43723

125729

-
Iy
™
[

988

9€9D

TSIV TLYT

® T.%S

® 80%Y
69%0

<+ 10 © N ©
&S S S
M mmomo
Xwvwond
(X ]
~
=)
<
=

e£bed ® 90%)

9.2k I L9%R
[t 9991
BHTY €28 6£€0 5993
€911 [ | 8ged
1 69zd —
PEEH
£8L
s9z1 [ eee1
792 e TEEU
£92d 0g€S

29cH

e Molecule 1: Capsid protein

TETL 8azy 1z8d ® £39%S
| usza I e zavE
I 9524 ® 1S%k
§S21T $TET o 0SpE

21%

RLDWIDE

0O
PROTEIN DATA BANK

SPDB

55%

16%
20%

Chain B:


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

wwPDB X-ray Structure Validation Summary Report 3MS8L

Page 5

0L74

89TV
L9173
99TH

918
€91Q

0973

8GTL

9GTH

varv
€41V
[4ia )
TSTS

9%1d
Sv1a

69cH
88cV
L9Ta

9621

€SZH
zszd
19Tk
0szh

8%TH
1928
9%zl
1743
heh
£92I
ghed
Thed
obeI
6€2H
8eTd
LeTd
9ETA

beTr
€Ty

0€TH
62TH

9gTA

ETEH
cTed

ozed
61€d
81€d

91€d
STEN

€1€d
CIEA
TIEL
OTEA
60€1
80€0

@ S0Es

Coeda

L62N
96C1
S62T

€62
CT6TR

¥9TA

[4el4cs

® 092b

£8EM

18€Y

6.€3

@ L.LeN

vled
E€LEH

0LEV

g9ed
vogY

@® <T9€el

L8€a
98€S
SGEM

fofetor
CTGEN

081
o 6%EM
o 8%ET

9%€S

vhed
g£ved
[47239

® 0%ed

9EES
SEED
YEEH
EEEL

TEEN
0EES

® SHyI

ETvN

b

@® 6EVN

9EWY
® SEVA

4544
1€%d
0E¥I
62%1
@ 8cvd
LTHN
9Thd

e€ThL
cTha

0Z¥M
@ B81¥a
L1%d
91%1

ET%A

TI%R

90%H

70¥D
® E0¥1

00%D

96€S
S6€1

E£6EA

T6€I
06ed
684
88€4

® 98ed
[

5080
0sa
® €£0SI

TOSN
® 00Ss
66%d

L6%T
® 96%%

T6TA
16%L
067V

98%4

£8HN

08%Y

99%KH
S9%S
o ©ovY

{425

® 63%N
® 89%S

SGYH
® vahY

13528

0LSS

8994

G991

298N

¥99d
€891

6794
8%SA

9%

j4LS
£vsa

6€9Y
8€9d
L€97
9€9D
fefoihy
¥€9D
E£EGL

o 1£99
0841

8TSV

ggsa

yTad

® 2Tsl
1250

e Molecule 1

9TGA

e ¥IaN

e o071aI
603V

L0SY
90SL

{445
1291
0z9d

8TOM
L198
9199
STON

€790
C19I

07194
6091
8097
L09Y

@® G09S

€094

0097
669K
® 86GN

%691

2694

06SL

8891
L8GI

98GS
788N
£894

6.GS
8.9)

9LSA

vL9D
€L91

6398

LG9T
9694
9G9I
3994

Capsid prote

1590
o0son
6%9D

£%91

1994
0793

® LE9D

7€98
E€E9A

m

16%

19%

YaTv

(4214

8¥TA
LY1S

e Sv1E
YPIV

23%

(47498

0%1d

8ETL

i

€€Td
CETL
TETL

Chain C

88cV
L9Ta
99T4d

9TTA

j£443

{4443

0gzs

8Ty
LTITA
91cH
S1qI
j4143
€12H

(24

L0271
90Ty
S0cTy
%021
€£0CH

1021
00TX
66Td
86TN

9611

€611

ozed
61€d
81€d

91€d

viel
€1€d
CTIEN
T1€L
0TEA

70EN
€0€S
coea

L8€Y

S8EL
78€es
£8EM

08EL

8LeD
LLEN

vled
€LEH

b

89€4d
L9EA

T9EA
T9¢€d
09ea
6GEL

98€S
SGEM

fofetor |
CTGEN
18€D

® 6%eM

LYES

® ©
< <
o ®
al ©v

[
o
™
L
&

YEEH
EEEL
TEET

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 3MS8L

Page 6

® LYWL
9%l

o ©wvha
evPN
(444

0%l

9EHY

70%D

® 00%D

86€%
L6€D
96€S
S6€1

€6EA
CT6EL

® %ISN

e 2isb
1184

608V

L0SY
908GL

¥0Sa
® €E0SI

TOSN

® 66%d
@® B86¥%I

S6TN

067V

L8%I

S8%V
Y8YL

® 8.LuN

® 9.LvM

1991

® 68YN

LSPI

SGPI

[4iigcs
[

6495
@ 8.LSY

GLSA

699N
8994
L9SK
9984
G981
$99d

298N

6994
898V

€591
® 2gsh
1659

8%9A
LPSA
978N

® ©hsY
£%9a

® T%SD

® PESD
® €esl
® <TESA

0€9T
6291
8T8V

® LE9D
9€91
SE9S

€E9A

T8SA
T85a

2994

® 099N
64995

LG9T

9691
® ©499u

2991
1990

679D
8Y9H

L

PPoL
€991
2%9d

O

R LDWIDE
PROTEIN DATA BANK

W



Page 7 wwPDB X-ray Structure Validation Summary Report 3MS8L
4 Data and refinement statistics (i)
Property Value Source
Space group 1222 Depositor
Cell constants 427.08A 450.73A  467.59A .
Depositor
a, b, c, a, B,y 90.00° 90.00° 90.00°
. 30.00 — 3.40 Depositor
Resolution (4) 20.98 — 3.40 EDS
% Data completeness (Not available) (30.00-3.40) Depositor
(in resolution range) 89.1 (29.98-3.40) EDS
Rinerge (Not available) Depositor
Raym (Not available) Depositor
<I/o(I)>" 1.28 (at 3.39A) Xtriage
Refinement program CNS Depositor
R R 0.390 , 0.370 Depositor
» Phfree 0.402 , 0.399 DCC
Rfree test set 27284 reflections (5.03%) wwPDB-VP
Wilson B-factor (A?) 85.6 Xtriage
Anisotropy 0.218 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.21 , -10.0 EDS
L-test for twinning” <|L] > =046, < L* > = 0.29 Xtriage
Estimated twinning fraction 0.017 for -h,-1,-k Xtriage
F,.F. correlation 0.74 EDS
Total number of atoms 12360 wwPDB-VP
Average B, all atoms (A?) 96.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 1.99% 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)

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 | a7 MVARS: RMSZ £|Z] >5
1 A 0.68 1/4229 (0.0%) 0.84 4/5759 (0.1%)
1 B 1.17 | 11/4201 (0.3%) 0.89 6/5719 (0.1%)
1 C 0.71 1/4230 (0.0%) 0.89 7/5759 (0.1%)
All All 0.88 | 13/12660 (0.1%) | 0.87 | 17/17237 (0.1%)

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
1 B 0 1

The worst 5 of 13 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
1 B 624 | ASP CB-CG | 33.85 2.22 1.51
1 B 606 | PHE | CE1-CZ | 24.62 1.84 1.37
1 B 606 | PHE | CE2-CZ | 22.49 1.80 1.37
1 B 606 | PHE | CD2-CE2 | 20.22 1.79 1.39
1 B 606 | PHE | CD1-CE1 | 20.20 1.79 1.39

The worst 5 of 17 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
1 A 438 | THR CB-CA-C 13.09 146.94 111.60
1 A 439 | ASN N-CA-CB | -13.07 87.07 110.60
1 B 624 | ASP | CB-CG-OD1 | 9.58 126.92 118.30
1 C 451 | TYR CB-CA-C -8.87 92.67 110.40
1 B 360 | ASP N-CA-C 8.51 133.98 111.00

There are no chirality outliers.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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All (1) planarity outliers are listed below:

Mol | Chain
1 B

Res
200

Group
Sidechain

Type
TYR

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 4129 0 4062 602 0
1 B 4101 0 4033 615 6
1 C 4130 0 4062 063 7
All All 12360 0 12157 1731 7

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 71.

The worst 5 of 1731 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:606:PHE:CE1 | 1:B:606:PHE:CZ 1.84 1.62
1:B:606:PHE:CD2 | 1:B:606:PHE:CE2 1.79 1.62
1:B:606:PHE:CD1 | 1:B:606:PHE:CE1 1.79 1.62
1:B:606:PHE:CZ | 1:B:606:PHE:CE2 1.80 1.61
1:B:606:PHE:CZ 1:B:624:ASP:CB 1.88 1.51

The worst 5 of 7 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:B:299:TYR:CE1 | 1:C:299:TYR:OH|[2_555] 1.77 0.43
1:B:299: TYR:CD1 | 1:C:299: TYR:CZ[2_555] 1.97 0.23
1:B:229:GLY:N 1:C:222:SER:OG[2_555] 2.06 0.14
1:B:292:TYR:OH | 1:C:313:GLU:OE1[2_555] 2.07 0.13
1:B:252:PRO:N | 1:C:169:PHE:CE1[2_ 555] 2.10 0.10



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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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 | Percentiles
1 A 532/534 (100%) | 310 (58%) | 147 (28%) | 75 (14%) |
1 B 528/534 (99%) | 321 (61%) | 132 (25%) | 75 (14%)

1 C 532/534 (100%) | 332 (62%) | 126 (24%) | 74 (14%)

All All 1592/1602 (99%) | 963 (60%) | 405 (25%) | 224 (14%)

5 of 224 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 133 PRO
1 A 145 GLU
1 A 146 PRO
1 A 151 SER
1 A 279 MET

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 | 461/461 (100%) | 370 (80%) | 91 (20%) |
1 B 457/461 (99%) 354 (78%) | 103 (22%)

1 C 461/461 (100%) 377 (82%) | 84 (18%)

All All 1379/1383 (100%) | 1101 (80%) | 278 (20%)

5 of 278 residues with a non-rotameric sidechain are listed below:


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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Mol | Chain | Res | Type
1 B 369 GLN
1 B 487 ILE
1 C 523 SER
1 B 384 SER.
1 B 435 TYR

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 62 such
sidechains are listed below:

Mol | Chain | Res | Type
1 B 277 HIS
1 B 443 ASN
1 C 569 ASN
1 B 369 GLN
1 B 514 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)

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#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
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 | 534/534 (100%) 0.85 62 (11%) 48, 97,120,143 | 0
1 B 530/534 (99%) 0.99 84 (15%) 48, 97,112,129 | 0
1 C | 534/534 (100%) 1.02 84 (15%) 49,95, 113,123 | 0
0

All | All | 1598/1602 (99%) |  0.95 | 230 (14%) 48, 96, 115, 143

The worst 5 of 230 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
146 | PRO 7.3
522 | THR 7.1
447 | THR 6.7
450 | GLU 6.4
412 | ILE 6.2

[y QY S Y =
@ = | = Q

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
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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