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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 : FAILED

Mogul : 1.8.5 (274361), CSD as541be (2020)
MolProbity : 4.02b-467

buster-report : 1.1.7 (2018)
Percentile statistics :  20191225.v01 (using entries in the PDB archive December 25th 2019)
MapQ : FAILED
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.36


https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#references
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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 2.92 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 N I 10
Ramachandran outliers IS 0
Sidechain outliers IR 0
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 158937 4297
Ramachandran outliers 154571 4023
Sidechain outliers 154315 3826

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 827 58% 17% 25%

1 B 827 60% 15% 25%

WO RLDWIDE
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 9690 atoms, of which 0
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 SID1 transmembrane family member 1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 623 4807 3142 782 857 26 0 0
Total C N O S
1 B 623 4807 3142 782 857 26 0 0

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

Mol | Chain | Residues Atoms AltConf
Total Zn
2 A 1 1 1 0
Total Zn
2 B 1 1 1 0

e Molecule 3 is 1,2-DILAUROYL-SN-GLYCERO-3-PHOSPHATE (three-letter code: PX2)
(formula: Cy7H5008P) (labeled as "Ligand of Interest" by depositor).

PX2



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms AltConf
Total C O P
3 A 1 36 27 8 1 0
Total C O P
3 B 1 36 27 8 1 0

e Molecule 4 is water.

Mol | Chain | Residues Atoms AltConf
Total O
4 A 1 1 1 0
Total O
4 B 1 1 1 0
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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: SID1 transmembrane family member 1

25%

17%

58%

Chain A:

cLd
LD

894
LON

09L
LSN
[4578
8¥d
L%

Eid
SD

T€CTA
0€TN

12TT

ST

[4449]

0zZI

812h
(414
20CI
S8Th
cLTY
6974

€9TA
2911

[441]
vETY
1€Td

Le1d
9C18

€210

TCIN
0CTXx

0TTT
60Td
80TA

90TM
S0TS

€0TA

761

oo [
©
=

988

T84
08A

iZ0]
€La

9zeT

{449

ozed

otes

1624

682H

18271
982N

v8Cl
€82h

Slc4d
.28

TLTD

69CA

923

S92

€9CA

T9ZA

6524

PRt4s]

74

eV

17Tl

6€TS

SETH

Z8YN

08%A
6.%0
8.L¥I
LL¥Q
9,70
SLPN
¥LvD
eLYL

0L7A

L9%0

SOVL

€9%A

88S)
98SH
28sy

7.3

TL8h
TLS4
0LSN
6948

L9GN
994d
999D
T9SGA

8551

985D

[4sky)

S¥Sd

{474 LS

0791

8154

805D
L0871

Y0SH

0088
6671

£6¥S
2671
T67A
88¥%d

S8%0

8TLI

80.Q
0.4

S04

€0LI

TOLD

0€9A

1650

618A
7180
1081
S6.H
06,0
6LLN
9..4
¢LLd
69,3
89.LM
1918
€9.L0
8S5.LT
9%.L0
0%LT

eTLT

e Molecule 1: SID1 transmembrane family member 1

25%

15%

60%

Chain B:

CcLd
LD

894
LON

09L
LSN
(4508
8vd
L%

oY
SS9

SETH

TE€TA
0€TN

1221

SCTA

0zZI

812h
(4149
20CI
S8Th
6974

€9TA
2911

[4414]
veTV
T€Td
8CTL
Le1d
9C1s8

€210

TCIN
0ZTX

0171
60Td

90TM
S0TS

€0TA

61

88N

988

T84
08A
6.4

iZ0]
€La

O

R LDWIDE
PROTEIN DATA BANK

W


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

EMD-36661, 8JUL

wwPDB EM Validation Summary Report

Page 6

9zeT

[44°9

ozed

0T€S

1623

6824

1821
98CN

78Tl
€82h

fiseik-

69CA

924

S92H

€9CA

T92A
PAetds]
1444

1721

6€ETS

€9%A

1650

889)

985N

88y

7.9

T.L50
T.54
04SN
6958

L9SN
99Sd
G950
[4°78

8591

989D

2S9T

S§%94

2vSd

0%

8194

808D
L0ST

Y0SH

00SS
6671

CLLd
€9.D
9¥%.L0
CELN

2TL1

Y0LA
€0LI
CoLT
TOLD

869V

6T8A

1081
9084

S6.LH

06.a

6LLN

9L.4

O

R LDWIDE
PROTEIN DATA BANK

W



Page 7

wwPDB EM Validation Summary Report

EMD-36661, 8JUL

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 535389 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) 60 Depositor
Minimum defocus (nm) 1800 Depositor
Maximum defocus (nm) 2000 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)

Bond lengths and bond angles in the following residue types are not validated in this section: PX2,
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 | prigy 41 7) =5 | RMSZ 4 Z| >5
1 A 0.53 0/4921 0.70 | 16/6694 (0.2%)
1 B 0.51 0/4921 0.65 12/6694 (0.2%)
All All 0.52 0/9842 0.67 | 28/13388 (0.2%)

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 A 0 1
1 B 0 1

All All 0 2

There are no bond length outliers.

The worst 5 of 28 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(®)
1 A 705 | ARG | CB-CA-C | -16.24 77.93 110.40
1 A 272 | GLY | N-CA-C | 13.15 145.97 113.10
1 B 272 | GLY | N-CA-C | 12.85 145.22 113.10
1 A 271 | CYS | CB-CA-C | 12.08 134.56 110.40
1 B 271 | CYS | CB-CA-C | 11.54 133.49 110.40

There are no chirality outliers.

All (2) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 108 | VAL | Peptide
Continued on next page...



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

Mol | Chain | Res

Type | Group

1 B 108

VAL

Peptide

5.2 Too-close contacts (i)

EMD-36661, 8JUL

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 4807 0 4580 96 0
1 B 4807 0 4580 91 0
2 A 1 0 0 0 0
2 B 1 0 0 0 0
3 A 36 0 51 5 0
3 B 36 0 o1 2 0
4 A 1 0 0 0 0
4 B 1 0 0 0 0
All All 9690 0 9262 184 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 10.

The worst 5 of 184 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:700:PHE:CB 1:B:704:TYR:H 1.69 1.06
1:B:700:PHE:CB 1:B:704:TYR:N 2.36 0.88
1:B:571:PHE:O 1:B:572:GLN:HG2 1.77 0.84
1:A:225:TYR:HB3 | 1:A:230:ASN:HB3 1.60 0.84
1:A:571:PHE:O 1:A:572:GLN:HG2 1.78 0.83

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 PDB entries followed by that with respect to all EM

WO RLDWIDE
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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 609/827 (74%) | 566 (93%) | 43 (7%) 0 |
1 B 609/827 (74%) | 563 (92%) | 46 (8%) 0 |

All | Al | 1218/1654 (74%) | 1129 (93%) | 89 (7%) 0 (100 | 100]

There are no Ramachandran outliers to report.

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.

Mol | Chain Analysed Rotameric | Outliers | Percentiles

1 A | 492/732 (67%) | 492 (100%) 0 [100] [ 100]
1 B | 492/732 (67%) | 492 (100%) 0 100 ] [100]
All | ALl | 984/1464 (67%) | 984 (100%) 0 |

There are no protein residues with a non-rotameric sidechain to report.

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 28
such sidechains are listed below:

Mol | Chain | Res | Type
1 B 67 ASN
1 B 763 GLN
1 B 83 ASN
1 B 229 HIS
1 B 74 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#rna
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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.

5.6 Ligand geometry (i)

Of 4 ligands modelled in this entry, 2 are monoatomic - leaving 2 for Mogul analysis.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. 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| > 2 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 | Type | Chain | Res | Link Counts | RMSZ | #|Z| > 2 | Counts | RMSZ | #|Z| > 2
PX2 A 902 - 35,35,35 | 1.37 | 6 (17%) | 39,40,40 | 1.44 3 (7%)
PX2 B 902 - 35,35,35 | 1.34 | 5 (14%) | 39,40,40 | 1.29 3 (7%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
’-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals Torsions Rings
3 PX2 A 902 - - 25/37/37/37 -
3 PX2 B 902 - - 20/37/37/37 -

The worst 5 of 11 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 B 902 | PX2 | P1-O2 | 4.51 1.65 1.50
3 A 902 | PX2 | P1-O2 | 4.04 1.63 1.50
3 A 902 | PX2 | O05-C3 | -2.89 1.38 1.45
3 B 902 | PX2 | O7-C2 | -2.78 1.39 1.46
3 A 902 | PX2 | O7-C2 | -2.77 1.39 1.46



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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The worst 5 of 6 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
3 A 902 | PX2 | O7-C16-C17 | 4.12 120.38 111.50
3 B 902 | PX2 | O7-C16-C17 | 3.60 119.25 111.50
3 A 902 | PX2 05-C4-C5 | 3.33 122.37 111.91
3 B 902 | PX2 05-C4-C5 | 3.00 121.32 111.91
3 B 902 | PX2 04-P1-02 | 2.18 112.60 106.47

There are no chirality outliers.
5 of 45 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms

902 | PX2 | C1-O4-P1-0O1
902 | PX2 | C1-04-P1-02
902 | PX2 | C1-04-P1-03
902 | PX2 | C1-0O4-P1-0O1
902 | PX2 | C1-O4-P1-0O2

wo| wo| wof wo| wo
| I| = | =] >

There are no ring outliers.

2 monomers are involved in 7 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 A 902 | PX2 5 0
3 B 902 | PX2 2 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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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#nonstandard_residues_and_ligands
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