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Title : Cryo-EM structure of a human ATP11C-CDC50A flippase in E1AIF state
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Resolution : 3.30 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 /EMValidationReportHelp
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
Mogul : 2022.3.0, CSD as543be (2022)
MolProbity : 4-5-2 with Phenix2.0
Buster-report : wwPDB partial adaption of 1.1.7 (2018)
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 3.30 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
Clashscore IR I 4
Ramachandran outliers NN 0
Sidechain outliers IEfjm W 5.6%
Worse Better
I Percentile relative to all structures
[l Percentile relative to all EM structures
. Whole archive EM structures
Metric . .
(#Entries) (#Entries)
Clashscore 229148 23984
Ramachandran outliers 224038 23583
Sidechain outliers 223484 23102

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 1084 49% 24% 25%
2 C 361 61% 26% . 10%

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
5 NAG C 401 - - X -
5 NAG C 402 - - X -
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2 Entry composition (i)

There are 6 unique types of molecules in this entry. The entry contains 9289 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 ATP11C.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 816 6604 4309 1062 1200 33 0 0
e Molecule 2 is a protein called CDC50A.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 C 324 2613 1696 439 466 12 0 0

e Molecule 3is TETRAFLUOROALUMINATE ION (CCD ID: ALF) (formula: AlF,) (labeled
as "Ligand of Interest" by depositor).

ALF
F2

F

s F o AT F F

AL
F3
Mol | Chain | Residues Atoms AltConf
Total Al F
3 A 1 5 1 4 0

e Molecule 4 is MAGNESIUM ION (CCD ID: MG) (formula: Mg) (labeled as "Ligand of
Interest" by depositor).


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms AltConf
4 A | Toltal hgg 0

e Molecule 5 is 2-acetamido-2-deoxy-beta-D-glucopyranose (CCD ID: NAG) (formula:

CSHlBNOG).
NAG
06
OH
o1 05 J
HO 0, - O . ‘\...\‘..\\_\\__\ co
e1R)  cs@)
C2(R)  C4(S)
N2 S CaR)
H oH
- 04
C:.r,._'\.‘_ OH
s OO? 03
Mol | Chain | Residues Atoms AltConf
Total C N O
5 C 1 o C N ;
Total C N O
5 C 1 o C N C ;
Total C N O
5 C 1 o O C ;
Total C N O
5 C 1 o C N C )

e Molecule 6 is alpha-D-mannopyranose (CCD ID: MAN) (formula: CgH;50g).
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MAN
c6 05 o1
a0 OH
HO (;’E;(R) CW(S)
06
c4s)  c2(8)
~_cas)
HO YOH
‘ 02
OH
03
Mol | Chain | Residues Atoms AltConf
Total C O
6 C 1 1 6 5 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: ATP11C

25%

24%

49%

Chain A:

907D

€01V

061

zva
w0
0vd
6ed
8€b

9z
€2TH
[44a
Teed

81CT

912d

€12h
(454

012d

80cV
L0ey
902H
[dvan
86TL

¥6TI

8YEW

0vEN
6EEN

€eed
(4%}

6zed

SCEN
veex
E€CEM
ceed
Teed

1

96CT

€621

68CZN

8z

082y

owWH

mmwa

8Y.LD

9.3
S7.LD

9CLT

v
€cLd
CTLA

6TLT
8TLT
LT.3
9T.LH

v1.L4
€TLa
(a2
TTL
0T.Y
60.3

SO0LI
Y0LL
€0LY
C0LL

8691

11

96931

1694
0691

889D

S$890

£€89S

6,94
8L9N

8¥%8S

9780

P¥8N

15214
ov8h

vesy
€€81

T€8I

8C8H

TT8s

L18D

i8I

S081

L

€084

86.L1

96.LY

88.LD

S8LA
¥8LY

28LD

6.LLD

9L.L7T

YLLT

8S.LT
LS.
9S.LT

¥SLS

2¢S.La
TSLI

67.L1

SG6d

876N

wvex

1761

ve6L

Lzed
9261

€C6A

616d
8161

16N

OT6H
S06Y
7060
2061

6680
8685

9689
$680

888
%884
T88N
0883

6.L8%
8,84

9.8%

048I
6984

9984

¥98H

T98YV

1984

R LDWIDE

O

PROTEIN DATA BANK

W


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

EMD-30165, 7BSS

wwPDB EM Validation Summary Report

Page 7

T60TH
060TA
680TN

980TA

CDC50A

e Molecule 2

10%

3

26%

61%

Chain C

78D

(42N

6.3

LLH

TLL

891
19D

LYY
9L
S71

6ed
8€1

9ed

9814
S8TT

€811

1810
08TN

SLTH
VLTI

CTLTD

0L1d
69TV

191d

S91d

LSTO

SSTH

*

LTS
9%1d

1545

6€TA
8€TYH

9ETH

TETA

CETH

S¢1s

TCTX
0CTH

911D

A %S

€0Td
[d0%)
T0Td

S62ZA
762N
(41408

9821
S8CL

€LTK
0Lcyd
S92y
€92CL
6SCA
eiefacs
csed
162D
0GeN
€721

15798
oA

9ETM
0€TL

92TH

¥cea

Teea
022D

81¢d
L12d
9TZN
STcH
Y1cd

CTTA

0TZH

6611

¥6Td

SYEA

€%€1

6€EET

geed
cTeN

61€D

Yrel

c1el
TT€T

60€Y

862N

O

R LDWIDE
PROTEIN DATA BANK

W



Page 8 wwPDB EM Validation Summary Report EMD-30165, 7BSS

4 Experimental information (i)

Property Value Source

EM reconstruction method SINGLE PARTICLE Depositor

Imposed symmetry POINT, Not provided

Number of particles used 500000 Depositor

Resolution determination method | FSC 0.143 CUT-OFF Depositor

CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION

Microscope TFS KRIOS Depositor

Voltage (kV) 300 Depositor

Electron dose (e~ /Az) 64 Depositor

Minimum defocus (nm) Not provided

Maximum defocus (nm) Not provided

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:
NAG, ALF, MG, MAN

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 0/6759 0.44 0/9163
C 0.43 0/2690 0.48 0/3659
All All 0.43 0/9449 0.45 | 0/12822

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 6604 0 6630 195 0
2 C 2613 0 2584 75 0
3 A D 0 0 1 0
4 A 1 0 0 0
) C 95 0 20 9 0
6 C 11 0 10 0 0
All All 9289 0 9274 260 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 14.

The worst 5 of 260 close contacts within the same asymmetric unit are listed below, sorted by

WO RLDWIDE
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their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
5:C:401:NAG:04 5:C:402:NAG:C1 1.87 1.21
5:C:401:NAG:C4 5:C:402:NAG:C1 2.27 1.13
1:A:831:ASN:HD21 | 1:A:912:ASN:HD21 1.20 0.90
5:C:401:NAG:03 5:C:402:NAG:05 1.91 0.87
5:C:401:NAG:H4 5:C:402:NAG:C1 2.05 0.84

EMD-30165, TBSS

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 | 808/1084 (74%) | 735 (91%) | 73 (9%) 0 100 ] [100]
2 C 322/361 (89%) | 293 (91%) | 29 (9%) 0 |

All | All | 1130/1445 (78%) | 1028 (91%) | 102 (9%) 0 |

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 730/963 (76%) 691 (95%) | 39 (5%) 20 49
2 C 288/317 (91%) 270 (94%) | 18 (6%) 16| 44

Continued on next page...
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

All | Al | 1018/1280 (80%) | 961 (94%) | 57 (6%) | |21 47

5 of 57 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 926 LEU
2 C 325 LEU
1 A 994 THR
2 C 314 THR
2 C 221 ASP

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 21
such sidechains are listed below:

Mol | Chain | Res | Type
1 A 881 ASN
2 C 152 ASN
2 C 254 ASN
2 C 216 ASN
2 C 42 GLN

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)

Of 7 ligands modelled in this entry, 1 is monoatomic - leaving 6 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

WO RLDWIDE
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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 | . RMSZg #1Z| > 2| Counts RMSZg H#Z| > 2

6 | MAN| C | 403 | - |1L1L,12| 023 0 15,1517 | 0.47 0

5 [ NAG| C [404 | 2 |141415] 032 0 17,1921 | 0.80 | 1 (5%)
5 | NAG | C | 401 | 2 |14,14,15| 0.38 0 17,1921 | 0.79 0

5 | NAG| C [405 | 2 [13.1315] 046 0 12,1721 | 0.85 | 1 (8%)
5 | NAG| C© [402 ] - |14,14,15] 0.39 0 17,1921 | 0.80 | 1 (5%)
3 | ALF | A | 1101| - 144 | 144 0 -

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
6 MAN C 403 - - 0/2/19/22 | 0/1/1/1
5 NAG C 404 2 - 4/6/23/26 | 0/1/1/1
5 NAG C 401 2 - 2/6/23/26 | 0/1/1/1
5 NAG C 405 2 - 2/6/19/26 | 0/1/1/1
5 NAG C 402 - - 2/6/23/26 | 0/1/1/1
There are no bond length outliers.
All (3) bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
5 C 402 | NAG | C1-05-C5 | 2.46 115.48 112.19
5 C 405 | NAG | C3-C4-C5 | -2.03 107.76 111.19
5 C 404 | NAG | C1-C2-N2 | -2.02 107.25 110.43
There are no chirality outliers.
5 of 10 torsion outliers are listed below:
Mol | Chain | Res | Type Atoms
5 C 402 | NAG | C8-C7-N2-C2
5 C 404 | NAG | C8-C7-N2-C2
5 C 404 | NAG | O7-C7-N2-C2
D C 405 | NAG | C8-C7-N2-C2

Continued on next page...
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Continued from previous page...
Mol | Chain | Res | Type Atoms
5 C 405 | NAG | O7-C7-N2-C2

There are no ring outliers.

4 monomers are involved in 10 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
5 C 401 | NAG 8 0
5 C 405 | NAG 1 0
5 C 402 | NAG 7 0
3 A 1101 | ALF 1 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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Ligand ALF A 1101

Bond lengths Bond angles

Torsions Rings

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
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-30165. These allow visual inspection
of the internal detail of the map and identification of artifacts.

No raw map or half-maps were deposited for this entry and therefore no images, graphs, etc.
pertaining to the raw map can be shown.

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
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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
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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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