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2.55 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 : FAILED
MolProbity : 4-5-2 with Phenix2.0rcl
Percentile statistics :  20231227.v01 (using entries in the PDB archive December 27th 2023)
MapQ : FAILED
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.43.1


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 2.55 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

Clashscore I

Ramachandran outliers I

Sidechain outliers I
RNA backbone I

Worse

Percentile Ranks

[

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Value

T 10

T 0.5%
T 1.6%
T 0.31

Better

Whole archive

EM structures

Metric (#Entries) (#Entries)
Clashscore 210492 15764
Ramachandran outliers 207382 16835
Sidechain outliers 206894 16415
RNA backbone 6643 2191

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 61 48% 41% 8% -
2 F 378 78% 17% -~
2 G 378 55% 12% - 32%
2 H 378 80% 16% -
2 I 378 76% 20%
2 J 378 72% 23% -
2 K 378 65% 23% C10%
3 388 36% 16% 47%
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Continued on next page...


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

Mol

Chain

Length

Quality of chain

4

D

272

34%

7%

59%
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 19451 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 RNA chain called RNA (61-MER).

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
1 A 59 1258 562 225 413 58 0 0

e Molecule 2 is a protein called CRISPR system Cascade subunit CasC.

Mol | Chain | Residues Atoms AltConf | Trace
2| F I ¥ ¥
2 H 367 rgg;a; 17C78 41;4 5(??8 1S2 0 0
2 ! 364 rg?t?zl 1;353 422 5(2)8 1S2 0 0
2 J 365 gg%l 17049 415\313 5(2)9 1S2 0 0
2| K 540 20 1633 46 195 0 0
2 G 258 1113%1 12059 314\112 3(7)0 2 0 0
e Molecule 3 is a protein called CRISPR system Cascade subunit CasD.
Mol | Chain | Residues Atoms AltConf | Trace
3 B 20 111(5);&:1l 10C21 223 2(7)9 g 0 0

e Molecule 4 is a protein called CRISPR~associated endoribonuclease Cse3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 b 112 865 562 155 147 1 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: RNA (61-MER)

Chain A: 48% 41% 8% -
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U22
G23
G25
U28

[}
3]
<

G30
C45
G52

Chain F: 78% 17% e

mimimimSmimG s Y G - - §-§I§-§-§-§-§-§-§-§ g SmSmsm
[ ~ =~ o < =] n =] =] = = o x A~ = << = > 2] B4 = = =4 £ a =] o a0 = [=]
™ ™ M m 2] o0
wn =] =4 1] =
e Molecule 2: CRISPR system Cascade subunit CasC
: . _—
Chain H: 80% 16% ..

- -im-s-i-a-slle i -as-a-i-ass-ann el fe-o
e Molecule 2: CRISPR system Cascade subunit CasC
Chain I: 76% 20% .

K79
K80
A81
Q82
L100
F102
M103
K105
K107
1108
L111
L116
S119

o~ NomY v N~ I S o o 0 o oy v © o)
= = I NI N 3] 2 < 0 =] 0w Q NSNS o)
= = a A o (& < B — =] (SRl =

WO RLDWIDE

PROTEIN DATA BANK


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

EMD-60297, 8Z0OL

wwPDB EM Validation Summary Report

Page 6

60EN
6620
s6ca
28¢N

6.2S
8.T1

vLTH
€Lzd
clLed
892N
¥scs
1821
LyTV

60CKH

8.L1s
YLTY
TLT1
T9TH
0STd

S%10
j474%8

{4458
T71d

6ETY
8E€TT

9ETY

CETA

Pkqii}

1219

0Lgb
69EA

99EM

CRISPR system Cascade subunit CasC

¥oed
LSEA

€G€T
c¢sed

67EN
LYET
(472588
ceeyd
cTeN
61€b
81€d
L1€Q
9TEX

v1ed

e Molecule 2

23%

72%

Chain J

3

T111

L0TX

€0TH

00TT

~ [ o
o (Bl &
II-.Iz

s6ed
v6a

163

781

z8d

083

eV
€9)
[4°K|

L7d
Eias

[472%
9EY

ey
€€T

LD
0za

LIN

©
-
1

IV

LW
9H

va

Lvey
9¥%T1

(444

9€TT

TETH
0€TT

0zZs

8TCA
L1ey

902D
S0TI

68Td
€8TY
8Ty
1811
08TH
TLID
L9TA
T9TH

SS1d

€STa
CSTIN

8V
Ly1d

(47428

0%1d

8ETT
LETL

€ETI

6CTA

LTT0

€9€D

09€X
65€d

LSEA

[474°8

CRISPR system Cascade subunit CasC

0%eS
9EED
ceed
Lzed
€CEL

0Ted
60€EN

9621
S62d

€623
062ZA
28¢N
8,21

§2kas
€Led

0.L21
6921

€9CH

0924

e Molecule 2

10%

23%

65%

Chain K

901a
SOTX

€0TH
2c0Td

88TA

9811

1811

8.L1S
LLTI

ELTA

69TV
89Td

Y9N
09TA
6711
AR
8ETT
€ETI
TEIN

8TTh
LzTd

verd

145
0TT1

9111

PITI
€TTY

TT11
0T1a
601X

geeT

ceed
TEEN

Ll

vzed

0Ted

18td

8,21
L.td

j2ka8
€L2d

992d

921
sve1
|
9821
|
021
|
szzh
|
91z
|
£12Y
| eres 63eq
112V [ |
»3eA
|
¥hES
| ewev
zve1
THEN
|
8ge)
|

CRISPR system Cascade subunit CasC

e Molecule 2

32%

12%

55%

Chain G

L%4

Eig
iz

170

9€d

<
o)
II‘z II

ZEA

Led
9L

0za
60

81
LW

SI

€1

8zes
Lzed
ozeM

STEX

ZTed
TI€I
0Tea

9%21
S

A

8ETY
LETY

ozes
6124
8TCA
L12x
9TCA

O

R LDWIDE
PROTEIN DATA BANK

%120

S0CI

€6Ta

8.LTS

YLV

W



EMD-60297, 8Z0OL

wwPDB EM Validation Summary Report

Page 7

voed

T9€I

8G€T

€G9€1

0S€T
6VEN

LyeI

6EEH
8€eN

SEET

e Molecule 3: CRISPR system Cascade subunit CasD

47%

16%

36%

Chain B:

S8A

284

08M

8.4

2k
€La
CLI
T4
0LA

89N

991

7oV

T9d
091

98V
SSY

0SI

8¥I

791

LeX
9€lL

(4 4
TEL

6TM

L10
911

710
€1d
(45!
%
0T1

81

©
zI

8LTH
LLT3

SLTA
QLIS
¥o11
GSTT
TST1
8¥TA

ev1d
[444]

B6ETA
8ETT

CETT
TETA

82Td

SCTT

(474
1574

SETA

€ETT
zeea

8zca

€120

TICA

602d

i

TOZN

66TM

€6TA

06TT

€8TX

e Molecule 4: CRISPR-associated endoribonuclease Cse3

59%

7%

34%

Chain D:

0ETV

1274

verd

96TM

7611

T611

9811

2811

6118

SLTT

6STT

95TY

9921

95ex

[4s1an
T82D

S%CT

9€T1

62ey
8TTY

O

R LDWIDE
PROTEIN DATA BANK

W



Page 8 wwPDB EM Validation Summary Report

EMD-60297, 8ZOL

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided

Number of particles used 127239 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING ONLY Depositor
Microscope TFS KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A”) 60 Depositor
Minimum defocus (nm) 12000 Depositor
Maximum defocus (nm) 25000 Depositor
Magnification Not provided

Image detector FEI FALCON IV (4k 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 | a7 #|Z] >5 RMSZ #Z] >5

1 A 0.16 0/1405 0.32 0/2187

2 F 0.36 | 2/2852 (0.1%) 0.51 4/3869 (0.1%)

2 G 0.20 0/2024 0.38 0/2748

2 H 0.18 0/2876 0.32 1/3898 (0.0%)

2 I 0.25 0/2830 0.35 0/3844

2 J 0.30 | 2/2826 (0.1%) 0.44 5/3836 (0.1%)

2 K 0.44 0/2638 0.60 7/3579 (0.2%)

3 B 0.15 0/1638 0.31 0/2231

4 D 0.16 0/883 0.27 0/1193
All All 0.28 | 4/19972 (0.0%) | 0.42 | 17/27385 (0.1%)

All (4) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 J 54 | ALA | CA-C | -6.84 1.43 1.52
2 F 8 | ASN | CA-C | -6.62 1.44 1.53
2 F 78 | TRP | CA-C | -6.35 1.46 1.53
2 J 55 LEU CA-C | -5.23 1.46 1.53

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

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
2 F 84 ILE | N-CA-C | -13.97 95.78 111.00
2 F 88 CYS | N-CA-C | -9.39 101.08 112.54
2 J 100 | LEU | N-CA-C | -8.35 97.94 109.71
2 F 81 ALA | N-CA-C | -7.84 101.55 112.45
2 K 187 | ASP | N-CA-C | 7.34 119.80 110.33

There are no chirality outliers.

There are no planarity outliers.



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#standard_geometry
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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 1258 0 638 24 0
2 F 2797 0 2728 48 0
2 G 1979 0 1892 41 0
2 H 2822 0 2753 52 0
2 I 2775 0 2662 62 0
2 J 2773 0 2672 65 0
2 K 2591 0 2503 75 0
3 B 1591 0 1569 44 0
4 D 865 0 873 14 0

All All 19451 0 18290 383 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 383 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)
2:K:13:PRO:CG | 2:K:211:ALA:HB3 1.54 1.37
2:K:13:PRO:HG3 | 2:K:211:ALA:CB 1.77 1.12
2:K:13:PRO:HG3 2:K:212:SER:H 1.08 1.12
2:K:13:PRO:HG3 | 2:K:211:ALA:HB3 1.11 1.10
1:A:10:C:C2 2:H:148:-MET:HE1 1.87 1.10

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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#close_contacts
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_backbone
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
2 F 362/378 (96%) 339 (94%) | 23 (6%) 0 100 I 100

2 G 250/378 (66%) 221 (88%) | 28 (11%) | 1 (0%) 30 40

2 H 363/378 (96%) 336 (93%) | 27 (7%) 0 100 § § 100

2 [ 358/378 (95%) 322 (90%) | 34 (10%) | 2 (1%) 221 29

2 J 361/378 (96%) 324 (90%) | 35 (10%) | 2 (1%) 22 29

2 K 332/378 (88%) | 294 (89%) | 33 (10%) | 5 (2%) 8|11

3 B 199/388 (51%) 185 (93%) | 13 (6%) 1 (0%) 25 34

4 D 106/272 (39%) 105 (99%) 1 (1%) 0 100 M
All All 2331/2928 (80%) | 2126 (91%) | 194 (8%) | 11 (0%) 27 34

5 of 11 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 J 98 LYS
2 K 184 PRO
3 B 202 GLU
2 I 7 CYS
2 K 95 ASP

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

2 F 292/313 (93%) 284 (97%) 8 (3%) 40 57

2 G 205/313 (66%) 203 (99%) 2 (1%)

2 H 298/313 (95%) | 297 (100%) 1 (0%)

2 I 287/313 (92%) | 286 (100%) 1 (0%)

2 J 286/313 (91%) 282 (99%) 4 (1%)

2 K 268/313 (86%) 254 (95%) 14 (5%) 19 27

3 B 163/322 (51%) 162 (99%) 1 (1%) 841192

4 D 87/238 (37%) 87 (100%) 0 100 4 100

Continued on next page...


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

All | All | 1886/2438 (77%) | 1855 (98%) | 31 (2%) | 58 75

5 of 31 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 K 64 LEU
2 K 341 LYS
2 K 181 ILE
2 G 365 LYS
2 K 332 ARG

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

Mol | Chain | Res | Type
2 K 252 ASN
2 K 309 ASN
3 B 200 HIS
2 K 331 ASN
2 K 275 ASN

5.3.3 RNA (D

Mol | Chain | Analysed | Backbone Outliers | Pucker Outliers
1 A 57/61 (93%) 18 (31%) 0

5 of 18 RNA backbone outliers are listed below:
Mol | Chain | Res | Type

SN (VY (UG (U (U
= | | =]
~|o|a—|o
QO QR

There are no RNA pucker outliers to report.

5.4 Non-standard residues in protein, DNA, RNA chains (i)

There are no non-standard protein/DNA /RNA residues in this entry.

WO RLDWIDE
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https://www.wwpdb.org/validation/2017/EMValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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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#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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