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Zheng, H.; Xu, Y.; Cheng, J.
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4.60 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) : 2.44


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 4.60 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
Clashscore I I
Ramachandran outliers I I

Sidechain outliers I
RNA backbone I

Worse

Value
T s
T 0.1%

0.0%
N 0.31

Better

EMD-39339, 9VD9

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#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 0 70 31% 14% 54%
2 I 658 74% 22% -
3 K 600 79% 19%
4 ¢ 21 38% 52% 10%
5 B 1204 71% 17% 12%
6 D 963 69% 16% 14%
7 G 962 78% 16% 5%
8 m 14 100%

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

Mol | Chain | Length Quality of chain
9 n 8 62% 38%
10 P 589 71% 28% .
11 Q 309 72% 23% 5%
12 1 1970 55% 17% 28%
13 2 1300 67% 19% 14%
14 3 275 74% 20% “6%
15 4 210 78% 22%
16 ) 127 44% 20% 36%
17 6 150 71% 28% .
18 7 125 72% 22% “6%
19 8 67 78% 22%
20 9 117 79% 21%
21 a o8 60% 19% 21%
22 b 48 58% 17% 25%
23 d 45 73% 27%
24 e 528 27% 7% 65%
25 f 580 82% 17%
26 g 590 74% 16% 9%
27 h 22 100%
28 1 117 80% 19%
29 j 1087 34% 10% 56%
30 k 172 79% 20%
31 1 142 66% 25% 0%
32 A 2190 69% 12% 19%
33 1019 70% 9% 22%

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

Mol | Chain | Length Quality of chain
34 F 887 50% 14% 36%
35 H 995 76% 19% 6%
36 M 17 94% 6%
37 p 4 100%
38 0 8 88% 12%
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2 Entry composition (i)

There are 41 unique types of molecules in this entry. The entry contains 113214 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 26S proteasome complex subunit SEM]1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 0 32 275 169 47 58 1 0 0

e Molecule 2 is a protein called Integrator complex subunit 9.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 I 633 4985 3210 815 926 34 0 0

e Molecule 3 is a protein called Integrator complex subunit 11.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 K 590 4646 2964 806 841 35 0 0

e Molecule 4 is a RNA chain called RNA (5"-R(P*UP*AP*AP*CP*CP*GP*GP*AP*GP*AP
*GP*GP*GP*AP*AP*CP*CP*CP*AP*CP*U)-3).

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
4 ¢ 21 452 202 87 142 21 0 0

e Molecule 5 is a protein called Integrator complex subunit 2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
o B 1061 8328 5322 1412 1530 64 0 0

e Molecule 6 is a protein called Integrator complex subunit 4.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 D 828 6199 3928 1082 1158 31 0 0

WO RLDWIDE
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e Molecule 7 is a protein called Integrator complex subunit 7.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
7 G 910 6914 4373 1211 1289 41 0 0

e Molecule 8 is a protein called DNA-directed RNA polymerase II subunit RPB1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
8 m 14 102 64 14 24 0 0

e Molecule 9 is a protein called THR-SER-PRO-SER-TYR-SER-PRO-THR.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
) i 8 58 36 8 14 0 0

e Molecule 10 is a protein called Serine/threonine-protein phosphatase 2A 65 kDa regulatory
subunit A alpha isoform.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 P o8l 4527 2877 763 860 27 0 0

e Molecule 11 is a protein called Serine/threonine-protein phosphatase 2A catalytic subunit
alpha isoform.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 Q 293 2366 1497 405 449 15 0 0

e Molecule 12 is a protein called DNA-directed RNA polymerase II subunit RPB1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N @) S
12 1 1417 11125 6999 1999 2059 68 0 0

e Molecule 13 is a protein called DNA-directed RNA polymerase subunit beta,DNA-directed
RNA polymerase II subunit RPB2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
13 2 113 8649 5489 1515 1581 64 0 0

WO RLDWIDE
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There is a discrepancy between the modelled and reference sequences:

Chain

Residue

Modelled

Actual

Comment

Reference

2

882

GLY

SER

conflict

UNP P30876

e Molecule 14 is a protein called DNA-directed RNA polymerase II subunit RPB3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
14 3 259 2047 1289 354 398 6 0 0

There are 2 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
3 74 THR ILE conflict UNP P19387
3 140 SER ASN conflict UNP P19387

e Molecule 15 is a protein called DNA-directed RNA polymerases [, I, and III subunit RPABC1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
15 4 209 1721 1089 300 324 8 0 0

There is a discrepancy between the modelled and reference sequences:

Chain

Residue

Modelled

Actual

Comment

Reference

4

44

PHE

SER

conflict

UNP P19388

e Molecule 16 is a protein called DNA-directed RNA polymerases I, II, and III subunit RPABC2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
16 o 81 649 413 111 120 5 0 0

There is a discrepancy between the modelled and reference sequences:

Chain

Residue

Modelled

Actual

Comment

Reference

5

126

SER

THR

conflict

UNP P61218

e Molecule 17 is a protein called DNA-directed RNA polymerases [, I1, and III subunit RPABC3.




Page 8

wwPDB EM Validation Summary Report

EMD-39339, 9VD9

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
17 6 148 1186 750 194 237 5 0 0

e Molecule 18 is a protein called DNA-directed RNA polymerase II subunit RPB9.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
18 7 7 950 587 169 183 11 0 0

e Molecule 19 is a protein called DNA-directed RNA polymerases I, II, and III subunit RPABC5.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
19 8 67 533 345 90 92 6 0 0

e Molecule 20 is a protein called DNA-directed RNA polymerase II subunit RPB11-a.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2009 17 037 604 154 177 2 0 0

e Molecule 21 is a protein called DNA-directed RNA polymerases I, I1, and III subunit RPABC4.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
21 & 46 380 241 75 67 6 0 0
e Molecule 22 is a DNA chain called DNA (48-MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
22 b 30 752 351 153 212 36 0 0
e Molecule 23 is a DNA chain called DNA (45-MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
231 d 45 009 431 157 276 45 0 0

e Molecule 24 is a protein called Negative elongation factor A.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
24 ¢ 183 1410 895 239 269 7 0 0
e Molecule 25 is a protein called Negative elongation factor B.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
29 ] 480 1920 960 480 480 0 0
e Molecule 26 is a protein called Negative elongation factor C/D.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
26 & H34 3764 2382 653 710 19 0 X
e Molecule 27 is a protein called Negative elongation factor E.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
21 h 22 110 66 22 22 0 0

e Molecule 28 is a protein called Transcription elongation factor SPT4.

Mol | Chain | Residues Atoms AltConf | Trace
) Total C N O S
28 ! 116 911 570 159 173 9 0 0

e Molecule 29 is a protein called Transcription elongation factor SPT5.

Mol | Chain | Residues Atoms AltConf | Trace
) Total C N O S
29 J 482 3854 2448 681 708 17 0 0

e Molecule 30 is a protein called DNA-directed RNA polymerase II subunit RPB7.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
30 | Kk 17 1299 849 205 238 7 0 0

e Molecule 31 is a protein called DNA-directed RNA polymerase II subunit RPB4.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
31 1 129 998 629 170 195 4 0 1
e Molecule 32 is a protein called Integrator complex subunit 1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N @) S
32 A 1779 13054 8226 2322 2432 74 0 0
e Molecule 33 is a protein called Integrator complex subunit 5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
33| B 798 5244 3284 988 958 14 0 0
e Molecule 34 is a protein called Integrator complex subunit 6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
34 F 564 4333 2766 745 800 22 0 0
e Molecule 35 is a protein called Integrator complex subunit 8.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N @) S
35 H 937 7440 4761 1274 1361 44 0 0
e Molecule 36 is a protein called Unknown?2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
36 M 17 85 51 17 17 0 0
e Molecule 37 is a protein called SER-PRO-THR-SER.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
37 P 4 20 12 4 4 0 0

e Molecule 38 is a protein called SER-PRO-LYS-TYR-SER-PRO-THR-SER.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
38 © 8 60 38 9 13 0 0

e Molecule 39 is ZINC ION (CCD ID:

ZN) (formula: Zn).

Mol | Chain | Residues Atoms AltConf
39 K 5 Toztal ZQn 0
29 1 5 T02tal ZQn 0
29 9 1 Toltal Zln 0
29 3 1 Toltal Zln 0
29 7 5 T02tal Z2n 0
29 3 1 Toltal Zln 0
29 N 1 Toltal Zln 0

e Molecule 40 is MANGANESE (II) ION (CCD ID: MN) (formula: Mn).

Mol | Chain | Residues Atoms AltConf
Total Mn
40 Q 2 5 9 0

e Molecule 41 is MAGNESIUM ION (CCD ID: MG) (formula: Mg).

Mol

Chain

Residues

Atoms

AltConf

41

1

1

Total
1

Mg
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.
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[ IS el
AT >

-protein phosphatase 2A 65 kDa regulatory subunit A alpha

Serine/threonine

e Molecule 10
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e Molecule 21: DNA-directed RNA polymerases I, II, and IIT subunit RPABC4

Chain a: 60% 19% 21%

Iy o (Y
= == = 2 g S > o= =} g

e Molecule 22: DNA (48-MER)

Chain b: 58% 17% 25%
e Molecule 23: DNA (45-MER)
Chain d: 73% 27%

G1
T40

w0 N~ oo AN N N
O << HUO OO EHDL B

]
b
IH1

e Molecule 24: Negative elongation factor A

Chain e: 27% 7% 65%

R65
R66

e Molecule 25: Negative elongation factor B

Chain f: 82% . 17%

<
N
.H- I

D152
|
F157
|
S244
|
D247

D249

N231



EMD-39339, 9VD9

wwPDB EM Validation Summary Report

Page 20

e Molecule 26: Negative elongation factor C/D

9%

16%

74%

Chain g:

9.d
LY
894

09d

9zed
Teea
L1ed
vied
0T€I
S0€T

v62h
€620

L8av

S.lza
V.LCH

oL

692V

1924

(444

092y
6392

8%2¢1
SHTn
TV
TE€TA
8zeTy
vee1

0zeT
B61CN

1543)
€121
9610
SOTV
T9TH
714

LETL

9%va
[442)]

LTV

1471

€TV

S6EN

€6EN

06EA

€8€T

LIEA

S9€S
v9eV
E9EY

T9eV

6GET

LS€T

€5€N

0SED

8¥EL
Lyed

ever
cved

8EEW

Seed

€eed

62€d
8Cel

T8SH

.83

¥.9d

S9SL

9981

T%SI

6€50
8€ST

€€SA

TESYH

e Molecule 27: Negative elongation factor E

6251
9258d
S¢Sl
¥esa
0291
91SI
CISA
80SA

€0ST

00SKH
6674

CLYT

0LYT
697

09%L

SS¥1

[4ci748

67vd

100%

Chain h:

There are no outlier residues recorded for this chain.

e Molecule 28: Transcription elongation factor SPT4

19%

80%

o
- II
=

e Molecule 29: Transcription elongation factor SPT5

Chain i:

1114
161
v6d
28d
SLb

YW
E9N

€51

6%A
8¥IW

(471

8c4d
PXd]

S2I

£e

ot
—
“:I

56%

10%

34%

Chain j:

%810

6.1

T1€1
oreyd
60€d

90€X

€0€T

98CA

1821

6.LCA

8924

9CTA

9TCA

0121

Loza

ozh

1021
0024

86TYH

161V

8874

S8TH

R LDWIDE

w_ 0

PROTEIN DATA BANK



EMD-39339, 9VD9

wwPDB EM Validation Summary Report

Page 21

EEVT

8TV
prac
14778

vZva

1Z%d

617N

917y

€8EL

T8€A

v.Le1

CTLET

L9€S

S9ey
79eN

T9€4

6G€T

CSEA

© 2] M 0 © © o ]
QN o M o ® o IS
© © © © Y © ©0 © ©
o =] OO =K O X -

€294

1294

8194

9T9H

07194

LO9H

%090

CO9A

L6931

8850

8L9%
L1549

€9SH

09SA
655D

0G.7T

PAZX S

veLn
€€L4

8CLL

0ZTLA

CTLI

L0LD

e Molecule 30: DNA-directed RNA polymerase II subunit RPB7

20%

79%

Chain k:

™
I>.

TSTY

8¥IA

SP11
i44%

6£TH
62TH
1210
921d
S21d
8114
80TI

167

88A

980

6.Ld
8.4

€L
CTLA

69d

999

2sa

9vI

[4723

6EL

Sed

€ed
CeL

621

LIK

V1H

o
%

¥H

e Molecule 31: DNA-directed RNA polymerase II subunit RPB4

L9TX

09TI

9%

25%

66%

Chain [:

S91

(420

LEA
9ed

eEN
€e1
cel

(4

*

8eTYd
LETH

SETY

e Molecule 32: Integrator complex subunit 1

€ETa

0€TI
6210

¥Zra

(435}

D E

O

R L DWI
PROTEIN DATA BANK

W



EMD-39339, 9VD9

wwPDB EM Validation Summary Report

Page 22

19%

12%

69%

Chain A

GSTL

€5CI
2¢seN

8€TY

vees

0€TX

L2CTA

S§2C1

€eed

612

1123

4144
ETTH

T121

vozA

1811

€8TV

cL1d

89TV

€STY

9¥IA

SLeT
cLed
TLET
0.LEX

89€A
L9EY

29€d

Le€T

veed

SCeEA

L1€4

0TSH

9150

80SH

€0SI

0054

9674

98%.L

08%A

ELVY

0.L¥S

99%1

8SVN

T6%S

677
27478

1428

44

8EFT

9E7a

YEVH

TEVT

LTv1

[447:)

6171

4548

(4528

90%I
S07A

76EN

06€S
68EN

veev

LOLN
€0La
CTOLI
TOLT
6890
6591
Y99
€991
CS9L

09938
67971

1994

9E9Y

€€9H

T€9d

8290

929N

ceod

A58

OT9H

¥6SH

28SI

S95a

¥SSL

TGST

6%SN

LYSA

€€54

TESH

8TSA

r4cics

8181

cL8d

6%81

€784

Se88

1288

61831

visy

0184

88,4

28.L71

6L.d

0LLA

89,4

L9

99.LT

€99

6¥v.d

SYLY

cvL]
9.1

SELM

L66A

6861

1,864

8.L64
L.L64

Y.L64

896.L
L96L

¥96a

6561
8561

€164

906d

2061

8685

S68A

888H

-

0€TTY
6217

0ZT11
90TTH
660TI
960TY
260TT
S80TT
L.074
9L0TA
S.07d
7L0TL
€LOTH
L9011

L5014
9G0TH

€S0TV
evoTd

6€0TA

LE0Td

144491
TveTd
0€TTy
L7214
S¢eTy
[444x|
COTT.L
T021Td
002711
S6TTd
¥6T14
€6TTM
C61TI

98714
S81Td

SLTTL
YLTTT

TLITA
OLTTW

L9TTA
99TTA
S9TTT

€9TTH
19111
PSTIM
€STTYH

CSTT1
TSTT4

LOETT

96214
S621d

€620

68211

98CTI

z¢8eta

6LTTN

9,211
S.TTL

TLCTH

69CTA

19210

0z9ta

60STV

SOSTV

00%TD

96€Td

€GLTYV

1S.10

6%.L1a

9v.LTYH
SPLTL

EVLIV
cvLTd
|
6ELTT
|
9ELTA
|
€CLTT
|
A7
|
TTL1d
0TLTD
60LTD
80LTM
oL
90.L7Y
|
76918
i
0691a
i
08911
|
VL9TH
€L9T1
CTLOTL
LI
0L9TM
69918
89918
L9910
|

€99T1

cv9Td

1291d

2981V
T9810a

858TY

9€81a
918Td
L6L74
€6LTS
06.LTM

88.T0
L8L11

8LLTN

0LLTD
69LTD

6SLTD

YSLTV

€.12d

TLITH
0,720

65721
157454
TTICH
L0128V
0124

260TW
16021

88021

,.0TYd
9,024

c¢Loca
19024
2502

6¥02d

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-39339, 9VD9

wwPDB EM Validation Summary Report

Page 23

LL121

Integrator complex subunit 5

e Molecule 33

22%

9%

70%

Chain E

Z¥9S

0%9s
6€9T

[455°7]

6291

ST971

219d

L09T

%09s

2850

¥8sM

TLSL

895d

E€%SA

oSy

Seqy

4
T€9d

9Csv

{44!
TCSH

L1589

68%1

28CI

9%2H

20z

]
0LLD
69.L0

19,4
S9.0
€924
LS.LD
[472%:
ovLd
6ELA
8ELY

SELH
veLd

80.b
90.9

0690
6891

9,94
L99A
¥99d
85998

VAEL

9964
TS64
61
61
ov64
Lg64
ve61
8C6H

26D
261

0z61
VI6W
01671

668H

1681
9680

£684

18871

11871

TL81

S98Y
v98A

7981

§68d

S%81

Tesm

LTI8A

TI8A

208d
T08V

86.0

€LLT

600Td

1,660
9661

e Molecule 34

ve6d
€66H

S86'1
¥86H

786D

Integrator complex subunit 6

36%

14%

50%

Chain F

€TI0

OTTN
601d

SOTA

€0TY

00TN

£64

16S

881

981

498

€18

118

L1

ST

%92d

09zd

L%2a

sveA

(444

6ECH

8ETY

LETH

Secd

0€Td

4o

02z

STCH

0TZA

80CA

902H
€0CL
96TI
1671
SLT1
8911
L9Td
99Th
S91a
T91d
09Td
6GTH
991d
%910
0STS
PeTT
L2TL
€CTV

STTH

6874

L8%4

S8%M

%208

6S%T

SS74

8¥¥1

ha4)8

cvva
15441

(4574

(Sr472'8
14728

LT%3

STPA
v1¥s

6074
80¥M

¥ovd

00%H

0954

9651

6754

1284

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-39339, 9VD9

wwPDB EM Validation Summary Report

Page 24

e Molecule 35: Integrator complex subunit 8
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e Molecule 36: Unknown2

6%

94%

Chain M:

1

e Molecule 37: SER-PRO-THR-SER

759X

100%

Chain p:

There are no outlier residues recorded for this chain.

e Molecule 38: SER-PRO-LYS-TYR-SER-PRO-THR-SER
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4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 26882 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) 50 Depositor
Minimum defocus (nm) 1500 Depositor
Maximum defocus (nm) 2500 Depositor
Magnification Not provided
Image detector FEI FALCON 1V (4k x 4k) Depositor



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

Page 27

wwPDB EM Validation Summary Report

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: MG,

MN, 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 | py/q7 #4|Z| >5 RMSZ 4 Z| >5
1 0 0.28 0/282 0.68 0/381
2 I 0.25 0/5110 0.58 1/6959 (0.0%)
3 K 0.22 0/4747 0.54 1/6412 (0.0%)
4 c 0.14 0/506 0.35 0/787
5 B 0.29 0/8474 0.57 3/11498 (0.0%)
6 D 0.29 0/6309 0.62 1/8576 (0.0%)
7 G 0.30 0/7023 0.62 2/9512 (0.0%)
8 m 0.29 0/107 0.79 0/149
9 n 0.29 0/60 0.73 0/83
10 p 0.24 0/4601 0.60 2/6246 (0.0%)
11 Q 0.29 0/2423 0.60 0/3285
12 1 0.20 | 1/11325 (0.0%) | 0.53 7/15293 (0.0%)
13 2 0.21 0/8823 0.52 0/11947
14 3 0.22 0/2090 0.47 0/2843
15 4 0.20 0/1752 0.53 0/2366
16 5 0.21 0/659 0.62 0/889
17 6 0.18 0/1207 0.49 0/1628
18 7 0.18 0/973 0.47 0/1316
19 8 0.23 0/542 0.51 0/730
20 9 0.24 0/956 0.64 3/1294 (0.2%)
21 a 0.24 0/395 0.57 0/524
22 b 0.16 0/846 0.28 0/1304
23 d 0.19 0/1014 0.34 0/1560
24 e 0.19 0/1434 0.51 0/1948
25 f 0.13 0/1913 0.36 0/2379
26 g 0.22 0/3830 0.58 2/5236 (0.0%)
28 i 0.14 0/927 0.39 0/1250
29 j 0.16 0/3920 0.41 0/5276
30 k 0.18 0/1330 0.47 1/1813 (0.1%)
31 1 0.17 0/1012 0.43 0/1366
32 A 0.20 0/13264 0.50 2/18049 (0.0%)
33 E 0.22 0/5344 0.53 2/7312 (0.0%)

EMD-39339, 9VD9



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#standard_geometry

Page 28 wwPDB EM Validation Summary Report EMD-39339, 9VD9

. Bond lengths Bond angles
Mol | Chain | .\ 1q7 42| >5 RMSZ 42| >5
34 i 0.20 0,/4441 0.47 0,6045
35 i 0.20 0,/7583 0.49 0,/10230
37 D 0.13 0/19 0.35 0/25
38 0 0.30 0/62 0.58 0/84
All | Al | 0.23 |1/115303 (0.0%) | 0.53 | 27/156645 (0.0%)

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
35 H 0 1

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
12 1 526 | VAL C-N 5.83 1.42 1.33

The worst 5 of 27 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
26 g 76 | PRO | N-CA-CB | 10.38 109.76 102.81
2 I 396 | GLY | N-CA-C | 7.09 120.73 112.50
6 D 248 | VAL | N-CA-C | -6.54 104.38 110.53
5 B 732 | GLU | CB-CA-C | -6.36 107.44 116.34
10 P 441 | GLU | CA-C-N | -6.09 112.76 122.08

There are no chirality outliers.

All (1) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
35 H 543 | THR | Peptide

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.
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 0 275 0 231 8 0
2 I 4985 0 5013 94 0
3 K 4646 0 4663 78 0
4 ¢ 452 0 230 6 0
) B 8328 0 8566 146 0
6 D 6199 0 5896 105 0
7 G 6914 0 6898 105 0
8 m 102 0 92 0 0
9 n 58 0 54 2 0
10 p 4527 0 4633 104 0
11 Q 2366 0 2269 49 0
12 1 11125 0 11187 226 0
13 2 8649 0 8462 164 0
14 3 2047 0 1985 38 0
15 4 1721 0 1737 31 0
16 5 649 0 676 20 0
17 6 1186 0 1147 34 0
18 7 950 0 879 19 0
19 8 933 0 253 14 0
20 9 937 0 959 18 0
21 a 389 0 393 9 0
22 b 752 0 401 7 0
23 d 909 0 506 11 0
24 e 1410 0 1455 33 0
25 f 1920 0 204 3 0
26 g 3764 0 3378 70 0
27 h 110 0 24 0 0
28 1 911 0 908 13 0
29 ] 3854 0 3913 69 0
30 k 1299 0 1258 24 0
31 1 998 0 953 24 0
32 A 13054 0 12233 165 0
33 E 5244 0 4501 64 0
34 F 4333 0 4240 73 0
35 H 7440 0 7530 116 0
36 M 85 0 19 1 0
37 p 20 0 9 0 0
38 0 60 0 60 1 0
39 1 2 0 0 0 0
39 2 1 0 0 0 0
39 3 1 0 0 0 0
39 7 2 0 0 0 0
39 8 1 0 0 0 0

Continued on next page...
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
39 K 2 0 0 0 0
39 a 1 0 0 0 0
40 Q 2 0 0 0 0
41 1 1 0 0 0 0
All All 113214 0 108415 1768 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 8.

The worst 5 of 1768 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)
29:3:626:CYS:O 29:j:634:GLY:HA3 1.55 1.07
12:1:11:SER:N 13:2:1135:TYR:HH 1.57 1.01
13:2:825:GLN:HA 13:2:872:THR:O 1.61 0.99
10:P:188:LYS:0O 10:P:192:PHE:HB2 1.63 0.98
12:1:23:PHE:O 12:1:1446:GLY:HA2 1.68 0.94

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 0 30/70 (43%) 28 (93%) 2 (7%) 0 100 I 100
2 | 629/658 (96%) 598 (95%) 30 (5%) 1 (0%) 44 |78
3 K 586,/600 (98%) 554 (94%) 32 (6%) 0 100 I
5 B 1045/1204 (87%) | 1004 (96%) | 41 (4%) 0 |
6 D 814/963 (84%) 748 (92%) 61 (8%) 5 (1%) 2259
7 G 904/962 (94%) 839 (93%) 62 (7%) 3 (0%) 37 72

Continued on next page...
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
8 m 12/14 (86%) 9 (75%) | 3 (25%) 0 [100] [ 100
9 n 6/8 (75%) 5(83%) | 1(17%) 0 100 ] [100]
10 P 579/589 (98%) 568 (98%) | 11 (2%) 0 |
1| q 201/309 (94%) | 272 (94%) | 19 (6%) 0 100 ] [100]
12 1 1407/1970 (71%) | 1341 (95%) | 63 (4%) | 3 (0%)

13 2 1099/1300 (84%) | 1040 (95%) | 59 (5%) 0
14 3 255/275 (93%) 242 (95%) | 13 (5%) 0 |
15 4 207/210 (99%) 199 (96%) | 8 (4%) 0 |
16 5 79/127 (62%) 76 (96%) 3 (4%) 0 |
17 6 146/150 (97%) 138 (94%) | 8 (6%) 0 |
18 7 115/125 (92%) 113 (98%) | 2 (2%) 0 |
19 8 65/67 (97%) 61 (94%) | 4 (6%) 0 100 ] [100]
20 9 115/117 (98%) 111 (96%) | 4 (4%) 0 |
21 a 44/58 (76%) 43 (98%) | 1(2%) 0 100 ] [100]
24 e 181/528 (34%) | 177 (98%) | 4 (2%) 0 [100] [ 100
25 f 466/580 (80%) 436 (94%) | 28 (6%) | 2 (0%)
26 g 530/590 (90%) 490 (92%) | 40 (8%) 0 |
28 i 114/117 (97%) | 112 (98%) | 2 (2%) 0 [100] [ 100
29 ] 470/1087 (43%) 447 (95%) | 23 (5%) 0 |
30 k 169/172 (98%) 165 (98%) | 4 (2%) 0 |
31 1 127/142 (89%) | 124 (98%) | 3 (2%) 0 100 [100]
32 A 1755/2190 (80%) | 1671 (95%) | 82 (5%)
33 E 794/1019 (78%) 728 (92%) | 63 (8%)
34 F 560/887 (63%) 539 (96%) | 21 (4%) |
35 H 933/995 (94%) 888 (95%) | 45 (5%) |
37 | p 2/4 (50%) 2 (100%) 0 100 ] [100]
38 | o 6/8 (75%) 5(83%) | 1(17%) [100] [ 100
All | ALl | 14535/18095 (80%) | 13773 (95%) | 743 (5%) | 19 (0%) 50 |83
5 of 19 Ramachandran outliers are listed below:

Mol | Chain | Res | Type

2 I 358 | PRO
Continued on next page...
SPDE
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Mol | Chain | Res | Type
6 D 63 PRO
6 D 106 SER
6 D 561 MET
7 G 553 VAL

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

o] [100]

I |

| o

|

o] [100]

1o0] [100]

o] [100]

I |

o] [100]

| o

o] [100]

|

I |

o] [100]

Mol | Chain Analysed Rotameric | Outliers
1 0 29/63 (46%) 9 (100%) 0
2 I 575/600 (96%) 575 (100%) 0
3 K 505/520 (97%) 505 (100%) 0
5 B 946,/1072 (88%) 945 (100%) 1 (0%)
6 D 616/845 (73%) 616 (100%) 0
7 G 741/840 (88%) 741 (100%) 0
8 m 14/14 (100%) 14 (100%) 0
9 n 8/8 (100%) 8 (100%) 0
10 P 508/512 (99%) 508 (100%) 0
11 Q 259/274 (94%) 259 (100%) 0
12 1 1217/1748 (70%) 1216 (100%) 1 (0%)
13 2 908/1127 (81%) 908 (100%) 0
14 3 227/252 (90%) 227 (100%) 0
15 4 191/192 (100%) 191 (100%) 0
16 5 70/111 (63%) 0 (100%) 0
17 6 129/131 (98%) 129 (100%) 0
18 7 105/112 (94%) 105 (100%) 0
19 8 56/56 (100%) 6 (100%) 0
20 9 106/106 (100%) 106 (100%) 0
21 a 43/55 (78%) 3 (100%) 0

Continued on next page...
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Outliers | Percentiles

I |

| o

o] [100]

|

I |

o | o

| o

o | o

| o

I |

o] [100]

Mol | Chain Analysed Rotameric

24 e 158/451 (35%) 158 (100%)

26 g 339/513 (66%) 339 (100%) 0
28 i 102/103 (99%) 102 (100%) 0
29 j 425/940 (45%) 425 (100%) 0
30 k 136/153 (89%) 136 (100%) 0
31 1 104/126 (82%) 104 (100%) 0
32 A 1253/1907 (66%) 1253 (100%) 0
33 E 395/812 (49%) 395 (100%) 0
34 F 466/796 (58%) 466 (100%) 0
35 H 822/896 (92%) 822 (100%) 0
38 0 8/8 (100%) 8 (100%) 0
All All 11461/15343 (75%) | 11459 (100%)

2 (0%) | J100] 100

All (2) residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
5 B 934 GLN
12 1 7 ASN

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 115

such sidechains are listed below:

Mol | Chain | Res | Type
12 1 757 GLN
35 H 613 ASN
13 2 1013 ASN
35 H 540 GLN
33 E 708 GLN

5.3.3 RNA (D

Mol

Chain

Analysed

Backbone Outliers

Pucker Outliers

4

C

20/21 (95%)

8 (20%)

0

5 of 8 RNA backbone outliers are listed below:
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Mol | Chain | Res | Type
4 ¢ 27 A
4 ¢ 28 A
4 c 31 G
4 c 32 G
4 c 33 A

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.

5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 13 ligands modelled in this entry, 13 are monoatomic - leaving 0 for Mogul analysis.

There are no bond length outliers.

There are no bond angle outliers.

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

No monomer is involved in short contacts.

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.
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