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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 40.00 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 1 A 52
Ramachandran outliers I I 7.3%
Sidechain outliers I | I 7.0%
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 114402 924
Ramachandran outliers 111179 726
Sidechain outliers 111093 686

The table below summarises the geometric issues observed across the polymeric chains. The red,
orange, yellow and green segments on the 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%

Mol | Chain | Length Quality of chain
1 A 1273 20% 28% 5% 46%
1 C 1273 21% 27% 5% 46%
2 B 297 42% 51% . 6%
3 F 297 23% 60% 1% 6%
&'jisn w1
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2  Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 15423 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 PROTEIN TRANSPORT PROTEIN SEC31.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 691 5410 3406 908 1084 12 0 0
Total C N O S
1 C 693 5427 3417 911 1087 12 0 0

There are 2 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
A 367 SER THR | CONFLICT | UNP P38968
C 367 SER THR | CONFLICT | UNP P38968

e Molecule 2 is a protein called PROTEIN TRANSPORT PROTEIN SEC13.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 B 279 2196 1403 375 415 3 0 0

e Molecule 3 is a protein called PROTEIN TRANSPORT PROTEIN SEC13.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 K 280 2205 1402 376 418 9 0 0

There are 6 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
F 11 MET LEU | CONFLICT | UNP Q04491
F 17 MET LEU | CONFLICT | UNP Q04491
F 24 MET LEU | CONFLICT | UNP Q04491
F 80 MET LEU | CONFLICT | UNP Q04491
F 115 MET LEU | CONFLICT | UNP Q04491
F 222 MET LEU | CONFLICT | UNP Q04491

W

O RLDWIDE
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e Molecule 4 is water.

Mol | Chain | Residues Atoms AltConf
4 A 45 th;‘l fg) 0
4 B 61 Tgtlal 5?1 0
4 C 68 ngal 698 0
4 F 11 T‘itlal 101 0

PROTEIN DATA BANK
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46%

5%

28%
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20%

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for a
chain summarises the proportions of errors 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: PROTEIN TRANSPORT PROTEIN SEC31

3 Residue-property plots (i)

Chain A:

Page 5

€95

090
651

LSY
981

€94

{44
T2d

614

LTH

€14
CIL
TV

9
SY

STTV
¥C11

TN
121a
0zTh
6TTY
8TTV

9114
STTH
YITA
€TTL
(4958
TTTA

LOTH

€07YH

CSTL

S¥1d

e€v1a

6ETN
8ETH
LETA
9ETH

€ETI
ceTd
T€TD

6CTN

LT1H

©N OO —Nm © o o
P S Yo e Yo T e R T R e}
AN NN ANNAN SRS
= 2RV = ) S ) [

1544

137244
0%CH

6€TI

LETI

{040}

TocTL
T0TA

66711

L6TI
96TA
S6Td

LTEA

gcer
veen
£TEN

T2ed

LIEV

ST1€1
v1€d

CTIEY

01€d

80€4d

L0gd
90€L

€0€D

S9TM
¥9ca
€921
T9Ts

96€L

E6EA
T6ET

98EM

6L€d

9LEM

vLed
£LEY
TLED
TLET
0LEH
69€4

voex

SEEN
veel
€EET
ceEN
1e€l
0€ET
6ZEL

8974

9991

2991

6973
89%L

el
v9vs
€891

T9%3

6%%1
8Y¥N
PA474:)

A4S
474748

Tvva
0%%a

8ETA

9ETA

i

9€9T

vesa
E€ESN

TEST

6CSN
8¢9y

gcss
44°5:)

j14:0)]
0zss
6TSA

LTSN

181

7183
0T8I

1

S08S
094

T0S8H
009d

96%L

TOSY

6GGK
899V
LGSN

SGGSA

€493
[4cieps
TSGT

6%93
878N

£vSY
THSI
THSA
0%SIW

Y041

1

6691
8690

7691

689N

1

894
€891

6.L92
891

SL9L
.91

8993
S99L
Y99
€99N

6691

L890a
9693

3

994
7993

6%91

L991

4208

0%9s
6€£9D

LESY

€29
{444

9191
CTToN

TT9¥
0190

8091

[475)

0%LA
6€LY

9€.3

veLd
EELA

TeLE
0ELN
6T.La
8TLS
LTLd

€TL1
ccld
1CLE

6TLY
8TLT

9T.L4
STLN

E€TLL

60LT

L0LI
9044

RLDWIDE
EMDataBank

Unified Data Resource for J0EM

0O
PROTEIN DATA BANK

ZPDE
e

W


http://wwpdb.org/validation/2016/EMValidationReportHelp#residue_plots

ABZK

wwPDB EM Map/Model Validation Report

Page 6

PROTEIN TRANSPORT PROTEIN SEC31

e Molecule 1

46%

5%

27%

21%

Chain C
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4 Experimental information (i)
Property Value Source
Reconstruction method SUBTOMOGRAM AVERAGING Depositor
Imposed symmetry POINT, Not provided Depositor
Number of images Not provided Depositor
Resolution determination method | Not provided Depositor
CTF correction method EACH TILTED IMAGE WITHIN TOMO- | Depositor

GRAM

Microscope OTHER Depositor
Voltage (kV) 200 Depositor
Electron dose (e‘/AQ) 80 Depositor
Minimum defocus (nm) 2000 Depositor
Maximum defocus (nm) 3200 Depositor
Magnification 19500 Depositor
Image detector 2K X 2K MULTISCAN CHARGE- COU- | Depositor

PLED DEVICE CAMERA

WO 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 | pyiay i 71 S0 | RMSZ | #(7] >2
1 A 0.41 0/5516 0.70 | 2/7479 (0.0%)
1 C 0.44 0/5533 0.71 2/7502 (0.0%)
2 B 0.39 0/2256 0.68 0/3079
3 F 0.41 0/2265 0.67 0/3085
All All 0.42 | 0/15570 | 0.69 | 4/21145 (0.0%)

There are no bond length outliers.

All (4) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
1 A 154 | GLY | N-CA-C | 5.12 125.89 113.10
1 C 154 | GLY | N-CA-C | 5.10 125.84 113.10
1 C 156 | SER | N-CA-C | 5.08 124.72 111.00
1 A 156 | SER | N-CA-C | 5.08 124.72 111.00

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 5410 0 0272 604 0
1 C 5427 0 5289 604 0
2 B 2196 0 2138 186 0
3 F 2205 0 2131 304 0
4 A 45 0 0 23 0

Continued on next page...

WO RLDWIDE
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
4 B 61 0 0 25 0
4 C 68 0 0 25 0
4 F 11 0 0 4 0
All All 15423 0 14830 1578 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 52.

The worst 5 of 1578 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:C:739:ARG:HA 3:F:20:TYR:CE1 1.28 1.64
1:C:664:LYS:C 3:F:285:LEU:HD21 1.30 1.51
1:C:739:ARG:CA 3:F:20:- TYR:HE1 1.28 1.46
1:A:314:ASP:OD2 | 1:A:376:TRP:CD2 1.64 1.46
1:A:314:ASP:OD2 | 1:A:376:TRP:CE2 1.76 1.36

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
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 681/1273 (54%) | 519 (76%) | 106 (16%) | 56 (8%) 18
1 C 683/1273 (54%) | 532 (78%) | 97 (14%) | 54 (8%) 19
2 B 275/297 (93%) 241 (88%) | 30 (11%) 4 (2%) 13] 57
3 F 276/297 (93%) 214 (78%) | 37 (13%) | 25 (9%) 17
All All 1915/3140 (61%) | 1506 (79%) | 270 (14%) | 139 (7%) 21

5 of 139 Ramachandran outliers are listed below:

WO RLDWIDE
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Mol | Chain | Res | Type
1 A 33 ASP
1 A 49 ALA
1 A 74 ASN
1 A 110 SER.
1 A 143 GLU

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
A 608/1113 (55%) | 562 (92%) | 46 (8%) 16| 53
C 610/1113 (55%) | 562 (92%) | 48 (8%) 157 51
B 237/252 (94%) 232 (98%) 5 (2%) 61 |84
F 238/252 (94%) 218 (92%) | 20 (8%) 147 48
All All 1693/2730 (62%) | 1574 (93%) | 119 (7%) 23 56

W | N | ==

5 of 119 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 C 18 ASP
1 C 130 ASN
3 F 200 LEU
1 C 33 ASP
1 C 73 ASN

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 67 such
sidechains are listed below:

Mol | Chain | Res | Type
2 B 180 ASN
1 C 74 ASN
1 C 606 ASN
2 B 238 ASN
1 C 66 ASN

WO RLDWIDE
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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.

WO RLDWIDE
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