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Authors
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Mar 23, 2026 — 09:35 PM UTC

9C1L / pdb_00009c1l1

EMD-45123

Rhesus rotavirus (VP1 structure at 2.65 Angstrom resolution)
Jenni, S.; Herrmann, T.; De Sautu, M.; Harrison, S.C.
2024-05-29

2.65 A(reported)

This is a wwPDB EM 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/EM ValidationReportHelp
with specific help available everywhere you see the (1) 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:

EMDB validation analysis : 0.0.1.dev132
MolProbity : 4-5-2 with Phenix2.0
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
EM percentile statistics : NOT EXECUTED
MapQ : FAILED
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 2.65 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 T [
Ramachandran outliers I 0.0%
Sidechain outliers NN 0.0%

Worse

0 Percentile relative to all structures

I Percentile relative to all EM structures

Better

Motric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 229148 23984
Ramachandran outliers 224038 23583
Sidechain outliers 223484 23102

EMD-45123, 9C1L

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the map. The red, orange, yellow and green segments of the 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%

Mol | Chain | Length Quality of chain
1 A 887 80% 8% | 12%
1 B 887 82% 6%  12%
1 C 887 82% 8% 9%
1 D 887 84% 0% 7%
1 E 887 82% 8% | 10%
1 F 887 84% 7% 9%
1 G 887 84% 7% 9%
1 H 887 85% 6% 9%
1 | 887 83% 7% | 10%

Continued on next page...
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Continued from previous page...

Mol | Chain | Length Quality of chain
1 J 887 84% 8% | 8%
2 P 1088 90% 10%
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2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 149101 atoms, of which
74750 are hydrogens and 0 are deuteriums.

In the tables below, 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 Inner capsid protein VP2.

Mol | Chain | Residues Atoms AltConf | Trace

Total C H N O S
1 A 782 12800 4057 6413 1102 1 36 0 0

Total C H N O S
1 B 781 12786 4052 6408 1101 36 0 0

Total C H N O S
1 C 803 13164 4174 6595 1131 36 0 0

Total C H N O S
1 D 827 13573 4297 6809 1163 36 0 0

Total C H N O S
1 2 795 13027 4132 6529 1118 36 0 0

Total C H N O S
1 K 805 13205 4186 6619 1134 36 0 0

Total C H N O S
1 G 804 13186 4180 6608 1133 36 0 0

Total C H N O S
1 H 805 13205 4186 6619 1134 36 0 0

Total C H N O S
1 I 799 13008 4154 6563 1126 1219 36 0 0

Total C H N O S
1 J 816 13300 4242 6713 1149 1250 36 0 0
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e Molecule 2 is a protein called RNA-directed RNA polymerase.

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
2 P 1086 17667 5636 &874 1456 1662 39 0 0



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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3 Residue-property plots (i)

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 second
graphic. The second graphic shows the sequence view annotated by issues in geometry. 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. 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.

e Molecule 1: Inner capsid protein VP2

Chain A: 80% 8% 12%
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e Molecule 1: Inner capsid protein VP2
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Chain B: 82% 6%  12%
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e Molecule 1: Inner capsid protein VP2
. I
Chain C: 82% 8% 9%


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

EMD-45123, 9C1L

wwPDB EM Validation Summary Report

Page 6

S9€71

€S€I

0sed

SEET

TT€T

60EN

S6CH
v6TN

%921

622y

Teea

602S

S6TA

88TT

2STH

157493

STTT

%01l

S8L

14°X
j44°L

CTON
129X

8T9H
T09I
S6S1

98971
©8sh

08SL
6LSL

09SN
9691
2¢SSa
0§81
9%5H
€Y9T
(453298
60SA
78N

1874
08¥H

0LVI
L9
(574778
157428
8Ty

12478
0Z7A

€074

86€L
L6€Y

LLET

18871

w88l

6981
8980

vesy
€€84

8C8S

6081

L0O8K

98.0

8LLA

S9LY
%9.LA

veLT

0€LI

8CTLA

€cLa

€04LS

2998

0990

SG94

Inner capsid protein VP2

e Molecule 1

7%

10%

84%

Chain D

vLET

09€T

9GEN

TSEd

Ssved
vveR

oveEN

ogey

0ZeEN

T7€T

60EN

9620

9,21

€LTN

921

6zcyd

Tgea

z61a

88171

128

STy

LETD

ST

611X

1110

S0Td

L6I

081

TLS

D
©
rxl

9994

G291
729U

TN
TC9A

8T9H
S090
1091
G651
€639
S8ST

08SL
6.LSL

Y.LSH
9%y

€%9T
{4748

TESA
8T

8IS
L1ST

€8YN
08VH
6970
L9%3
(574708
15428
8z

jx478
(147N

€0vd

86€L
L6€Y
96€D

L

€181

17,84

6981
8980
198Y
€481
8C8s
6081
L08X
¥6.LA
98.Q
8.1

8LLA

S9LY
Y9LA

GSLL
0€LI
8TLA
€T3
TL94

€994

Inner capsid protein VP2

e Molecule 1

10%

8%

82%

Chain E

T1€T

60EN

L0€d

962a

S6CZH

¥62N

0L23

o€y

60Cs

coza

S6TA

261d

2STH

SCTH

Nﬂwz
T29X
8T9H
T09I
S6SI
S89T
LLSL
2983
oSy
€VST
(472
1951
8TSN
L1871
S0SY
0LYI
(574708

8Tvy

jx47%
0Z¥A

(45728
€0Vd
vLeT
€9€4
09€T
9GEN
€9€T

0S€d

8¥eS

9%eT

EVET

6CEL

L

€181

7.84

6981
8980

6£8d

vesy

828S

TO8L
008a

98.a

¥9.LA

0%LI

0ELT

8CLA

€¢.Ld

€08

$89Y4

2893

T991

9591

vsoxn
€691

S¢9I

Inner capsid protein VP2

e Molecule 1

9%

7%

84%

Chain F

T1€T

60EN

L0€Y
6621
L.21
0Lz3
TS¢I
LN

SETN
veca

Teecd
0€TH

ST120
vier

€6TH
0671
6.LT0

SLIN
VLT

0L1Yd

R LDWIDE

O

PROTEIN DATA BANK

W



EMD-45123, 9C1L

wwPDB EM Validation Summary Report

Page 7

199a
STON
0791
8€9T
[44°)\}
8T9H
263D
98971
29sa

LyST
975y

€VST
0%SI
SESS
L1871

YIS
€191

60SA
1874
¥zva

11478
0Z¥A

(45728
20} 28
SO%L
€074
LLET
69€S
L9€1
T9eb
85€b

€S€T

¥88i

0§81

L281L

S28A

ST8Q

v6.LA

Y9.LA

SSLL

TSLA

0%LI

€cLd

8T.Lb

Inner capsid protein VP2

e Molecule 1

9%

7%

84%

Chain G

SSeEN
zsed
8EES
SEET
T1€1
6621
€621
88¢a
1821
LLT1
TS¢I
cvea
vier

88T1
L8TK

6.LT0
SLIN

¥91a

2893

8990
199a

2998
0990
S291
1242
8T9H

€639
269D

65SA
LSST
9%sy
€%ST
GESS

TESA
0€3SA

[44ct s
6150
L1ST
60SA
8874
987h
1874

1247
(147N

(45728
SO%L
98€4d
69€S
L9€T

09€T
6S€Q

6180

2TEBN

1281

SzZ8A

90871

T8LA

8LLA

8TLA

€cLa

S69N

1691

S894

Inner capsid protein VP2

e Molecule 1

9%

6%

85%

Chain H

(45729
80%&
SOPL
€9€4
T9ed
85€b
8€EES
GEeT
€1ed
90€I
66271
L.21
T8I
Ly
j4548
981d
YL

€CTA

9081
99.LT
S9LV
¥9.LA

LvLd
9% LN

(478
8CTLA
8T.LD
969
€691
1,99
7.9
L9
199a
6791
0791
S29T
129K
€T9N
265D
2894
TSGSA

L¥ST
9%y

€%91
S€9S
0€SA
L1971
YIS

0TSA
60SA

T8%4

L

098L

LT8L

e Molecule 1

ST8A

S18d

Inner capsid protein VP2

10%

7%

83%

Chain I

LLET

65€Q

sed
€G€T

TT€T

60EN

6621

.21

€924

TS¢I

vier

8811
L8TX

8T

Y11

¥91a

969N
€691
S894
2894
1,94
v.Loa
0%9T
S29I

TTON
TC9A

8T9H
2650
[4sk)
2954

PAZNS
9%sH

€Y9T
{472

0vSI
6€9D

Tesd
0ESA

L1871

YIS
€157

60SA
S0SY

208a
TOSN

8874
98%h
1874
{45729

SOPL

R LDWIDE

O

PROTEIN DATA BANK

W



EMD-45123, 9C1L

wwPDB EM Validation Summary Report

Page 8

Inner capsid protein VP2

e Molecule 1

8%

8%

84%

Chain J

60€EN
6621
LL21
1521
622y
6124
j414%

802a
L0TA

2610

8811
L8TX

1811

6.10

LLTA

SLIN
vL11

¥91a

{4154

ovTA

STTA

€CTA
[441]

760

ced
163

SS94
0%91

29I
j44°L

2TTON
T29A

009/
269D
063S
89
it
€751
9€SI
CTESK
T€Sd
0ESA
L1971
608A
8874
98%h
1874
62vd
(45729

LLET
9.L€D

vLET
£9€d

09€1
65€d

SGeEN
6vel
8EES

SEET

vesy

S780

9081

0080

8TLA

€T3

€0.LS

1990

RNA-directed RNA polymerase

e Molecule 2

10%

90%

Chain P

Legb

ozed
61€d

1924
1121
802N

S6TA
7614

(4%

98TN

814

0L74

SYIA

TVIN

6ETS

€¢Td

€0T.L

06A

984

LLR

SL1

S9N

193

€491

-
)
=

67S

42!

8€D

sed

498

9651
T6SS
985K
¥8sI
SLSI
TLSS
%951
T9SGA
155a
(474
T€SL
8zsh
L0SL
S0Sa
6670
9678
6STL
£5%a
TS74
(4548
9¢va
(01472}
T0%s
18¢€b
YLEW
L9€T
£9€X
T9€4d

8G€d
LSEQ

T.6d

LEBK

0€61

€061

006H

188A

0880

8181

998L

6G8L

9868V
§68S

T6L1
06.S
68LIH

L8LY

LA

0L,a

8918
19.a

8L

VLD
SYLL

62,4
LTLK
1891
0894
0590
9790
[44°ks
9198
€198

2091

280TH
98074

780N
¥L0TL
6907
8G0TA
%9071
9E0TA
€20TH

0663

¥86a
€860

v.L6L

O

R LDWIDE
PROTEIN DATA BANK

W



Page 9

wwPDB EM Validation Summary Report

EMD-45123, 9C1L

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 469892 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 50 Depositor
Minimum defocus (nm) 1000 Depositor
Maximum defocus (nm) 2500 Depositor
Magnification Not provided
Image detector GATAN K3 (6k x 4k) Depositor



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#experimental_info
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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 | pyia71 417 55 | RMSZ | #]7] 5
1 A 0.14 0/6503 0.27 0/8823
1 B 0.14 0/6494 0.26 0/8810
1 C 0.14 0/6689 0.28 0/9074
1 D 0.14 0/6884 0.26 0/9332
1 E 0.14 0/6617 0.27 0/8979
1 F 0.13 0/6706 0.27 0/9096
1 G 0.13 0/6698 0.26 0/9085
1 H 0.13 0/6706 0.27 0/9096
1 | 0.13 0/6655 0.26 0/9029
1 J 0.14 0/6797 0.27 0/9217
2 P 0.13 0/8967 0.28 | 0/12124
All All 0.14 | 0/75716 | 0.27 | 0/102665

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 6387 6413 6413 44 0
1 B 6378 6408 6408 36 0
1 C 6569 6595 6595 43 0
1 D 6764 6809 6809 92 0
1 E 6498 6529 6529 45 0

Continued on next page...


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#standard_geometry
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 F 6586 6619 6619 39 0
1 G 6578 6608 6608 38 0
1 H 6586 6619 6619 40 0
1 I 6535 6563 6563 36 0
1 J 6677 6713 6713 44 0
2 P 8793 8874 8872 66 0
All All 74351 74750 74748 457 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 3.

The worst 5 of 457 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:A:541:LEU:HD13 | 1:E:528:MET:HE1 1.56 0.87
2:P:937:TYR:OH | 2:P:971:ASP:0D2 1.97 0.83
1:A:546:ARG:NH2 1:A:595:ILE:O 2.12 0.82
1:E:868:ASP:OD2 | 1:1:405:THR:OG1 1.99 0.80
1:J:91:LYS:NZ 2:P:642:GLU:OE2 2.15 0.80

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 PDB entries followed by that with respect to all EM

entries.

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 780/887 (88%) 767 (98%) | 13 (2%) 0
1 B 779/887 (88%) 767 (98%) | 12 (2%) 0
1 C 801/887 (90%) 787 (98%) | 14 (2%) 0
1 D 825/887 (93%) 811 (98%) | 13 (2%) 1 (0%) 48 66
1 E 793/887 (89%) 782 (99%) | 11 (1%) 0 100 § § 100

Continued on next page...
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Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 F 803/887 (90%) | 789 (98%) | 14 (2%) 0 |
1 G 802/887 (90%) | 789 (98%) | 13 (2%) 0 |
1 H 803/887 (90%) | 790 (98%) | 13 (2%) 0 |
1 I 797/887 (90%) | 787 (99%) | 10 (1%) 0 100 ] [ 100}
1 J 814/887 (92%) | 800 (98%) | 14 (2%) 0 |
2 P | 1084/1088 (100%) | 1054 (97%) | 30 (3%) 0 |

All | Al | 9081/9958 (91%) | 8923 (98%) | 157 (2%) | 1 (0%) |

All (1) Ramachandran outliers are listed below:

Mol

Chain

Res | Type

1

D

105 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 PDB entries followed by that with respect to all EM

entries.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.

Percentiles

Mol | Chain Analysed Rotameric | Outliers
1 A 718/818 (88%) 717 (100%) 1 (0%)
1 B 717/818 (88%) 717 (100%) 0
1 C 739/818 (90%) 738 (100%) 1 (0%)
1 D 762/818 (93%) 762 (100%) 0
1 E 731/818 (89%) 731 (100%) 0
1 F 741/818 (91%) 741 (100%) 0
1 G 740/818 (90%) 740 (100%) 0
1 H 741/818 (91%) 741 (100%) 0
1 I 735/818 (90%) 734 (100%) 1 (0%)
1 J 752/818 (92%) 752 (100%) 0
2 P 987/989 (100%) | 986 (100%) 1 (0%)

All All 8363/9169 (91%) | 8359 (100%) | 4 (0%)



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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All (4) residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 162 LEU
1 C 85 THR
1 I 359 ASP
2 P 139 SER

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 101
such sidechains are listed below:

Mol | Chain | Res | Type
1 F 294 ASN
1 H 792 GLN
2 P 862 GLN
1 F 657 GLN
1 G 756 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 oligosaccharides 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/EMValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#polymer_linkage
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-45123. These allow visual inspection
of the internal detail of the map and identification of artifacts.

Images derived from a raw map, generated by summing the deposited half-maps, are presented
below the corresponding image components of the primary map to allow further visual inspection
and comparison with those of the primary map.

6.1 Orthogonal projections (i)

This section was not generated.

6.2 Central slices (i)

This section was not generated.

6.3 Largest variance slices (i)

This section was not generated.

6.4 Orthogonal standard-deviation projections (False-color) (i)

This section was not generated.

6.5 Orthogonal surface views (i)

This section was not generated.

6.6 Mask visualisation (i)

This section was not generated. No masks/segmentation were deposited.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_projections
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#central_slices
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#largest_variance_slices
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_glow_std
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_views
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks
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7 Map analysis (i)
This section contains the results of statistical analysis of the map.

7.1 Map-value distribution (i)

This section was not generated.

7.2 Volume estimate versus contour level (i)

This section was not generated.

7.3 Rotationally averaged power spectrum (i)

This section was not generated. The rotationally averaged power spectrum had issues being dis-
played.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_analysis
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_value_distribution
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#volume_estimate
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#raps
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8 Fourier-Shell correlation (i)

This section was not generated. No FSC curve or half-maps provided.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#fsc_validation
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9 Map-model fit (i)

This section was not generated.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_fit
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