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PDB ID
EMDB ID
Title
Authors
Deposited on
Resolution

Mar 7, 2026 — 01:58 AM UTC

6HEC / pdb_00006hec

EMD-0215

PAN-proteasome in state 4

Majumder, P.; Rudack, T.; Beck, F.; Baumeister, W.
2018-08-20

6.95 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 : 202505.v01 (Using data in the EMDB archive up until May 2025)
MapQ : 1.9.13
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49



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 6.95 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 NN

Ramachandran outliers

Sidechain outliers I

Worse

Percentile Ranks

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric

Q-score I

Worse

[ -
.

Better

Model-Map Fit Percentile Ranks

[

I Percentile relative to all EM structures

I Percentile relative to EM structures of similar resolution

Better

Value
3
2.4%

4.1%

Value

0.114

Metric

‘Whole archive

EM structures

Similar EM resolution

(#Entries) (#Entries) (#Entries, resolution range(A))
Clashscore 229148 23984 -
Ramachandran outliers 224038 23583 -
Sidechain outliers 223484 23102 -
Q-score - 25397 454 (16.45-7.41)

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%
The upper red bar (where present) indicates the fraction of residues that have poor fit to the EM
map (all-atom inclusion < 40%). The numeric value is given above the bar.

Mol | Chain | Length Quality of chain

9%

1 A 242 — 43% 51% 6%
0%

1 B 242 r— 39% 54% 6%

5%

1 C 242 — 40% 54% 5%
9%

1 D 242 — 40% 52% 7%
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Continued on next page...
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Continued from previous page...

Mol | Chain | Length Quality of chain
5%
I —
1 E 242 42% 51% 7%
5%
[—
1 F 242 39% 53% %
9%
[—
1 G 242 39% 55% “6%
0%
[—
1 a 242 39% 51% 8% .
0%
—
1 b 242 45% 45% B T7em
2%
[— —
1 C 242 43% 49% 6% -
1%
[—
1 d 242 41% 49% “T%
8%
[—
1 e 242 7% 45% “5% o
1%
I ——
1 f 242 47% 43% 7%
13%
I  ome
1 g 242 38% 52% 6% = -
22%
!
2 1 202 46% 46% %
7%
I —
2 2 202 41% 49% 8%
20%
I —
2 3 202 49% 48% .
17%
—
2 4 202 49% 46% 5%
19%
— —
2 5 202 45% 48% 7%
19%
L
2 6 202 40% 52% T
20%
I — —
2 7 202 47% 46% 6% »
21%
I —
2 h 202 45% 46% BT
22%
. T —
2 i 202 51% 41% T
19%
. I —
2 ] 202 44% 51% o
22%
e —
2 k 202 43% 47% 11%
20%
I
2 1 202 43% 50% =
21%
I —
2 m 202 47% 48% 5%
21%
e —
2 n 202 41% 51% %
29%
..
3 H 390 39% 51% o &
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Continued from previous page...

Mol | Chain | Length Quality of chain
79%
.. -
3 I 390 39% 51% 9%
7%
e -
3 J 390 40% 50% 9%
31%
e -
3 K 390 43% 51% 5% -
38%
| n
3 L 390 38% 51% 10%
32%
e -
3 M 390 39% 51% 9%

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
6 ADP J 401 - - X -
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2 Entry composition (i)

There are 6 unique types of molecules in this entry. The entry contains 66909 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 Proteasome subunit alpha.

Mol | Chain | Residues Atoms AltConf | Trace
1 A 242 ?gg;l 12011 31;1 3(6)8 S 0 0

! ° 257 ?ggg 11%6 311]5 3(;9 2 0 0

! B 242 ?gg;l 12011 Zgl 3(6)8 s 0 0

! b 231 ?ggél 11?36 311]5 3?9 2 0 0

! ¢ 242 ?gg;l 12011 31§1 328 g 0 0

! ¢ 257 ?ZE%I 11(256 31115 3(5)9 2 0 0

1 b 242 ?938&71 12011 31; 3(6)8 g 0 0

1 d 231 ?gg%l 11(386 311]5 3(5)9 2 0 0

L] B 292 | 100 on s a7 0 0

L] e BT | e nss 15 30 6 0 0

L] F 22| 100 on s ass 7 0 0

L f BT | e s 15 30 6 0 v

L] ¢ 29| 100 on a7 0 0

1 g 231 ?(S)tf%l 11086 31115 3(5)9 g 0 0

e Molecule 2 is a protein called Proteasome subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
2 L 202 ?gg 9(832 2120 3(35 g 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
2 h 202 ?ggl 9;12 21(\SIO 3(35 2 0 0
2 2 202 ?ggl 9;32 21(\SIO 3(35 2 0 0
2 i 202 rfggzl 9;32 21(210 3(35 2 0 0
2 3 202 ilrgg?’)l 922 21(210 385 2 0 0
2 ] 202 ilrggzl 9(832 21(210 385 2 ¥ 0
2 4 202 ’fggl 9(832 2%10 3((?5 2 0 ¥
2 k 202 r‘lrgg?’)l 9(832 2120 3(35 2 0 0
2 g 202 ??5?’)1 9(832 21(\SIO 3(0)5 g 0 0
2 : 202 ??52;)1 9?2 212510 385 g 0 0
2 0 202 quggl 9(832 2125]0 385 g 0 0
: o 202 ?(5);21 9(8]2 2120 3(85 2 : ;
2 7 202 Iljggl 9(8]2 2120 3(85 2 0 0
: B 202 ?ggl 9;]2 2120 3(35 2 0 0
e Molecule 3 is a protein called Proteasome-activating nucleotidase.

Mol | Chain | Residues Atoms AltConf | Trace
s i 390 g(l)g%l 19C74 51?\35 5(8)3 g 0 0
s ! 390 g(l)g%l 1574 51?\35 5(5?3 g 0 0
s Kk 390 g(l)g%l 19C74 51?\35 5(8)3 g 0 0
s L 390 g(l)g%l 19C74 51?\35 5(8)3 2 0 0
s M 390 gi)g%l 19C74 51?\35 5(8)3 g 0 0
3 J 390 g(ig%l 1574 51?\35 5(8)3 g 0 0
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e Molecule 4 is ADENOSINE-5-TRIPHOSPHATE (CCD ID: ATP) (formula: C1oH16N5013P3).

ATP
NH:
N N Y
et
( oH
R
" ..P OH_
2
Mol | Chain | Residues Atoms AltConf
Total C N O P
4 H 1 31 10 5 13 3 0
Total C N O P
4 I 1 31 10 5 13 3 0
Total C N O P
4 L 1 31 10 5 13 3 0
Total C N O P
4 M 1 31 10 5 13 3 0

e Molecule 5 is MAGNESIUM ION (CCD ID: MG) (formula: Mg).

Mol | Chain | Residues Atoms AltConf

Total Mg

5 H 1 1 1 0
Total Mg

5 I 1 1 1 0
Total Mg

5 L 1 1 1 0

5 M 1 Total Mg 0

1 1

Total Mg

5 J 1 1 1 0

e Molecule 6 is ADENOSINE-5-DIPHOSPHATE (CCD ID: ADP) (formula: CigH15N5010P5).
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NH,
L D
[ "-\:;-!EI T

K . OH
e

oo
HO P o,
) =T}
Ho_ =
P oH
9
Mol | Chain | Residues Atoms AltConf

1

Total
27

C N O P
10 5 10 2

0




EMD-0215, 6HEC

6%

green = 0, yellow = 1, orange = 2

51%

wwPDB EM Validation Summary Report
A red diamond above a residue indicates a poor fit to the EM map for

this residue (all-atom inclusion < 40%). Stretches of 2 or more consecutive residues without any

43%

9%

atom inclusion in map density. Residues are color-coded according to the number of geometric

quality criteria for which they contain at least one outlier:
outlier are shown as a green connector. Residues present in the sample, but not in the model, are

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
shown in grey.

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

3 Residue-property plots (i)

e Molecule 1: Proteasome subunit alpha

and red = 3 or more.

Page 9
Chain A:

LS4

(4!
TS

671

9%A

vva
200
(474

[ias
6€D

Sev

TEA

3

LV
9CA

(443

L

oty

~
o

TOT1

00TH

861

S6d
761

1434

S8Y
v8d
£8y
Z8A
181

s

8%

51%

39%

10%

e Molecule 1: Proteasome subunit alpha

Chain a:

994

Ig
5]
>

TSa

671

9%A
S¥D

€vd

13728
0%I

8€1
LEY
Szt
SEV

TEA

> @

YETA

STTh
YCTIL

[441]

0ZTA
6114

L0zd
902d
S0zZA

SY1d

o=

ST
474

e
0%2I

1

9€TY
SETH

€ETA
CTETA

0€TA
6221

gees
j£44

ceen
Teed
0zl
6124
812a

912A

3

(454}

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W

e Molecule 1: Proteasome subunit alpha


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

EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 10

10%

6%

54%

39%

Chain B

{4’}

TEA

8ETI

SETS

€eTD
CeTd
TeTd

0ETYH
6CTA
8¢1H

e oo

9CTX
STTh
{448

0 6114

9TTI

I
€TTV
(429

S0Td

0 %010
€0TA
TOTL

00TH
66N

©
o)
<

S64

ey
164

881
L8A

¥8d

< <

©
~
<

- N m wn
N
am=HO

T12A

091X
B6STA

LSTT

0 9911

STV

i

¢STd
1S1a
0STL

8¥TA
Y11
VI

wPIA

4d

612Y
812a

4548

Proteasome subunit alpha

e Molecule 1

8%

45%

II‘w II
N
[

45%

10%

Chain b

¢
¢

© @
© ©
*5IIII==IIII

871
LYI
9YA

©
o
=

¢
¢

€D

[
[
x

TEA

Lev

erach
wZA

ccd
121

0%TH

8ETI

0 LETT

9€TT

0 €ETD

L1TD

ST
292

OTTH

1071
90Td

€0TA

T0T1
00TY

861
160

¥6I
€64

Ted
06a
681

o o]
© ® <]
< AQ -

LLY

L & 4

812a

yICA

(a4

€611

T611
06TA

88TV
1810

S8T4

€811

0874

8.L1d

ZA%S

¢

1

cvea
1574

€ETA

CTETA

0€TH

8¢cTd

§ees
¥Ten
£€¢Td

e Molecule 1

Tecd
(4AN

Proteasome subunit alpha

¥LI
€LH

3

693
894

9934

—
5%

L 2 4
o- o ™
© © © ©
M< A e

0
[t}
-

968

0 €94

54%

8¥%1
LI
9%A

B

[47]
Wi
0%I
6€D

9€lL
SEV

€€Y

62d

9CA

o ¢
NN
o>

40%

ccd
121
(U4

81a

TTA

6%

(43}

Chain C:

vvin
€¥1a

TVIA

0 6ETV

8ETI

SETS

i

C¢ETd

0814

9.74

iZA%S
€L1d
CTLIL
TLIA

89TH

99TH

¥oTI
€91V

19TV
0913

H

1S1d

6713
21428

14!

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 11

sveH

(474
1544

LETN
9ETY

€ETA
CETA

9zed
S¢Ts

Lo~ ©ag
§888gang
e Molecule 1

Proteasome subunit alpha

12%

6%

49%

43%

Chain ¢

693

o 2 2

791

0 z9a
TV
094
6971

L84
9GS

TEA
0EV

mem

o]
ccd
121

0 ozy

i

L 2 2
-~ o
s

(U5

18T
08D

LY
S0

0 0LI

ogeH

9ged
S§TTS

€eea

812a

9TCA

Proteasome subunit alpha

e Molecule 1

9%

7%

— ®
© ©
<< =

52%

40%

Chain D

TLQ
0LI

0 291

89T
L9%
998

o u

€54
{4’}

0osv

()
<
~

1

0
2}
<

-
[l
=

o
32}
<

©
3]
~

® e} ~
N N ]
o = <

—

Q

"

12T
ozy
61D
81d

918

|

PIA

. 2 o 2

®
=
B

©
=

YETA

CETL

0€TY
6CTA
81D
121D
9CTA
SZTh
{4428
€TTA
[441:]

S oS> oo

0T
6174
811a
L1TD
9TTI
STTH
295

TITd
(958
60TA
80TL
1071
90Td

< <

00TY

160

o)
)
5]

)
Q)
o

(=3
D
=}

681

~
©
=

£8Y
Z8A
181

6.8

¢

LLY

E€LH

Proteasome subunit alpha

e Molecule 1

7%

49%

41%

11%

Chain d

9LY

€LH

{458

871

(5208

@0 N O
NN ®
Irx:l-d<

121

TV
oTH

:
I
¢
¢

¢

681
881
L8A
984

78a
€8V

6.8

LLY

R LDWIDE

O

PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 12

cvia

Proteasome subunit alpha

e Molecule 1

7%

i

51%

42%

9%

Chain E

€LH

0LI
693

1

0 S93

094

841
L83
9GS

0 399

€5y
(4’8
Tsa
0sY
671
871
LYI
97A

1

6€D

LEV
9EL
SEV

£€Y

TEA

8¢y

ferac

£2b
zed

-
o
-

L

LETT
9€TT

0 €19

T€Td

i

8¢1D

9CTA

YTl

j2413]

6114
811a

ST

0 T0T1

66N

96V
g6
761
€64
ey

06d

L8A

¢

€8V

-
©
=

6.S

SLD
vLI

() 54cs

80ZN

902d

202s

0021
66TS
8611
L6T1D
96T

€611
68T
88TV
1810

S8T4
781S

281a
1810
08TH

LLTH

€L73

0LTV
69TN
8974

99TH

19TV

6GTA
8GTd
LST1
9811

81D
€GTS

OOiO

SveH
¥ve1

1574
0¥%CI

8€Td
LETN

Proteasome subunit alpha

SETH
veca

CETA
Teed
0€TH
6221

9zed

§£44

612H
812a
LTea

€1CA

e Molecule 1

5%

45%

47%

8%

Chain e

VLI

cLa
TLa
0LI

fords]
zzd

3

(44

3

TIA

(438

i

o < ~
0 ©
1<C‘l>

428

yIA

cvia

9CTX

veil

[441)]

+

LT1D
9TTI

295
eTTY

60TA

LOTI
907d

COTL
1071
00Ty
66N
861

96V
S6d

€64

64

881

¢

¢
¢

6.8

LLY

€T1Ch
cred
T12A
80TN
S0zZA

8611

€611
(45

68TH
88TV
1810

9874
781s
€811
281d
181d

8.L14
LLTH

i ZA%S

CLIL
TLIA
0LTY

99T
991D

19TV

6STA

3

STV

¢S1d

6714

0€TA

Proteasome subunit alpha

e Molecule 1

7%

53%

39%

6%

Chain F

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 13

LS

7SA

IIII(D 3
o o0
H =

ced

61D
81

918

i

0 €TL
438
1334

o
© —
r’lﬂ:

9CTA

STTY
veiL

>

1210

6174

LT1D

4258
€TTV

OTTX
60TA
80TL

90Td
S0Td

TOT1
00Ty

£64

T64d

L8A

¢
S8Y
78a
€8y
Z8A

8.LL
LLV
9LV

o & w
L Jd IIP‘
o = O

60CI

902¢d
S0CA
%021

2ozs

Y6TA

261D

68TH
88TV
1810

S8T4

€811

0814

8.1
LLTA
9.L1d

A%
€L1d
CTLIL

691N
8974
L91D

S91D

i

€91V
2911

0974
6GTA

LST1

0 9971
agTv
91D

0 €918

1S1d

6714

LYTT

447

0 €v1d

cvia
TvIA

0Tecd

Proteasome subunit alpha

e Molecule 1

7%

43%

47%

11%

Chain f

<>
g.gl
(ST

L 2 2 4

6.8

894
191
993

[4)’!

15728

+

ved
£ed

TEA

3

LTV

scd

81d
L1d
91s

vIA
€TL
eI

A
oty

0STL

TN
Sv1d
THIA

cvia
TVIA

0 6ETY

YETA

8¢1H

OS> SO0

STTh
jZ42%

i

1210
0CTA

8T1a

STTH

€Ty
[A9%¢
1998

LOTI
90Td
S0Td
vora

20Tl
TOT1

66N

1

964

£64

-
o
(<)
zI

© ~
I2§

sy
@
=]

>

6T2Yd
81ed

9STT

731D

TS1a

¢

i

E€%CT

e

SETY

e Molecule 1

€ETA

0€T
622T1
etaac

Proteasome subunit alpha

6%

55%

39%

9%

Chain G

-

o & ©
N

[k

191

%91

093
6GT

©
re)
wn

{4’}

871

4728

152

6€D

LEV

TEA

624

PIA

(438
1334
(0)%:1

6da

YCTL

zTTh
12D

COTL

00TY

861
160
96V

761

¢

434
Ted

=3
[}
[=}

881
L8A
984
S8Y

€8V
z8A

<>

6.5

& 4

LY

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 14

7¥e1
€¥CT

153744

6€TY
8€TH
LETN

ST

Proteasome subunit alpha

E€ETA
TETA

62T

e Molecule 1

13%

cLa

791

6%

S e OO

o
©
[=]

094
6ST
891
LS4
968

671

LYI

S¥D

52%
<
&

evi
[470]

8€I
LEV
9EL

i

(41

38%

181
08D
6.LS

0 LIV

vLI

802N
023

S0z

¢

661S
8671

S6TV

991D
¥911

*

<&

INmi
99
NN
&3

Proteasome subunit beta

0vCI

1

SETH
veca

0€TH
6221
8¢cd

iH-

6124

e Molecule 2

7%

46%

22%
46%

Chain 1

E24]

T

691

©0 N~
© ©
- <

594

OO0 OSO OO o

o
@
[

OO0 OOOOOOOOOO
oSwo~ 000 -
IIE: IIE; II:S =3 IIS IIE: IIIIIIIIIIIIII

0%TL
6ETY

9.1

SLN

1810

o
0
-
n

OO0 OO

Proteasome subunit beta

TOTA

6STI
85T
LS1d

vSTy

0STA
671D
21498
LYTV
oIl
SP11

e Molecule 2

9%

46%

21%
45%

Chain h

6.1

LLA

€4
CLI

0LI

894

€9V
29a

199
09A

69S

Lo o 2 2 2B 2 2R 4

0 ©
0 10
II‘* F.IIIII

o
o 0
=<

TS

) @ o
< < w0
=] < AQ

& 4

Y
(0728

i’
SO0 o

8EV
LET
9€4d
SEN

L 4

EEW

<
)
IIEd II

ogy

Lo o 2 2 & 2 4
N
[

b & 4

421d

3

(4458

8114
L11S

STTI

€TTD
cITI

60TD

80TA
L0TT

90TA

66N

1671
96N

6L

061

884

£8Y4

i

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 15

(414
1124

L

021

S0cd

20Ta

002Zs

L6TX
9674

0 €LTA
TLII
TLIY
0LTd

S9TA
votTV
€974

¢

6STI

e Molecule 2

LSTd

YSTYd

Proteasome subunit beta

17%

8%

49%

41%

Chain 2

1

|
T6Y
061
ey
884
TS

T2a

61D
8TA

~
-
=l

STA
V1L

Il

vers

0CTA

¢
¢
¢
¢
¢
¢
¢
¢

¢

TOTA

66N
861
167
96N

61

0 ©
© 0
(S =]

£

0STA
671D

9¥IL

(445

Proteasome subunit beta

e Molecule 2

8%

41%

51%

22%

Chain 1

OO0 O0P0O0S0OOOOOS

98L

€84

8.4
LLK
9.1
SLN

o0
<
B

N~
m o
H o<

<
[
L&)

twlil o o
aa N M
== Mo~

{443

0oeH
610

STA

asix:s

H

21498
LYTV

< <&

9€Ta
0 SETN
0 veTd

CETI
TETY

921a

0T

0 811d

L11S

00TS

[4:hn
T6Y
061
68V

L8A

(424!
1124

9LTH
SLTV

E€LTX
CTLII
TLIV
0LTYd
69TA
89TV

S9TA
YTV

291a

LSGTd
9GTL

Proteasome subunit beta

20%

e Molecule 2

48%

49%

Chain 3
Iz al:-a 8™y
= > =1 Qv > <<

6.1

9.1
SLN
iZA4
€Ld
CLI

@ o
© ~
H o

< w0
© ©
(<2

[
© ©
II o

o
©
=

@
re)
%)

9GL
SSL

OO & o

€SV

i

LET
9ed

EEN

Tev
ogY

e o BB 4 2 o & 2 & 2 2

pXan

YSTY

[4s)ics

‘ 0STA

LYTY
9YTL

€VID
(445

0vTL

LETI

€eTd
CETI

0 TETY

€1TH
(454
1124

8021

Proteasome subunit beta

e Molecule 2

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 16

19%

51%

44%

in j

3

Chai

0.1
691
894
L9V

(0)2:1

EEN
CEL

TEV
ogy

9O VP00 P0O00OOOOO

Ll

€CA

12a

€TL

621D

0 82T

9z1a
SCTI
4453

3

(4458
1z1s

0 L1718

911a

OOOiOQOQ

Proteasome subunit beta

17%

€11d
(4259
TT11

60T

0 S0Td

7014

0 €0TA

L

66N

161

S6S

€61

Tev
061
68Y
884
L8A

ey
€84

¢

o w0 o - N
O OOl =
N NN SEANS
2= B -

T02d

8610
LBTA

S6Td

26TL

S81D

TST1

6%1D

e Molecule 2

—
5%

46%

49%

Chain 4

-
~ <

084

8.3

SLN
iZA 4

T
0LI
691

894

*

"

29a

09A
698
89D

Lo 2 2 2B 2 4

6€S
8EV

ST

E€CTA

T2a

8TA

€TL
CTL

otV

T9TA

9¢1d

81Td
L118
9T1a
STTI

CItI

TOTA

965
6L

6L
68V

884
L8A

(454
1124

602y

021
902h
S0cd
Y0CA

[doracs
T02d

86TH
LBTA
9674

v61a
€674

1671
0613

Proteasome subunit beta

98TI
S81D
¥81Q

0818

OO0 OO

LLTH
9LIN
SLTY
VLIS

CTLII

0L74

89TV
L9771

e Molecule 2

S9TA

22%

11%

47%

43%

Chain k

@ 00000 o

©
0
o

N M F 0
[
HE <=

3

N~ ©
© Q
< x

0
©
129

®
©
<

By
re}
=

€8V

-
n
o

0 SeTA

vera

0 €eTd
+EE

TETV

3

L21d
9z1a

QOOQiQOQO

861

S6S

Sy
0
—
a

o
00
—
©n

89TV

9914
S9TA

€914
291
T9TA

6STI
8574

€5TQ

TST1
0STA

LYTY

SYT1

1124

902b

Proteasome subunit beta

e Molecule 2

X

~

R

©

<

X

n

<
N
o
—

LO

=

e

o]

mmw

R LDWIDE

PROTEIN DATA BANK

w_ 0



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 17

0
~
=

™
~
(%]

o
~
=

o
~
=

N~
© ©
<@

€9y
29a

190

SO0 & o

SSL
TSW

TSy

3

28
SPI

—
<
<

Le1
9€4d

EEW
CeL

e s oo s o oo o o BEE L

9YIL

4745
€71D

i

1545

i

6ETY

9€1a

vera
€eTd
CETI

621D

0 8CTI

121d

SCTI

€CTA

0TI

L 2 R 2 2 2 2 2 2

8114

STTI
Y110

0 2071

90TA

¢ o
0 %014
0 €0TA
0 zoTY

66N

96N
S6S

€61

=
a
<I

061

8021
L0TI

€0cd
[4u4cs

9614

v61d
€614

0613
68TA

181Q

¥81a
€810
281s
181V
08TS

6.1
8.LT4

LLTH

SLTV

Proteasome subunit beta

20%

e Molecule 2

50%

43%

Chain 1

£8Y4

-

09A
69S

oo o B & B 4

0sa
67V
8%I1

SYI
4728

(44

o
NA
x

6€ES

LET
9ed

<
(%)
©

hea s o s o BB 4 2 2 4 & & 4

CETI

0 6219
0 8TTl

L21d

SCTI

(%4}
602V

02T

S0cd

£02d

T0zcd
00Zs
66TA
861D

LLTH

Proteasome subunit beta

19%

SLTV

TLIV

69TA

9914
S9TA
2241

291a
T9TA

e Molecule 2

6GTI

7%

52%

40%

Chain 6

19D

194

6%V
8vI

142

)
NS
i

—
<
>

6€S

LET
9ed

0
(2]
=

N M
o M
B =

a2 4 2 & 4 i00000

62y

©
N
(2]

®
N
=

[443]

|
STA
P1L
€TL
L

8¥TA

9YTL

vvis
EVID

(445

1218

0 811d

cITI
TT11
0TTT

06I

6.1

[414°

021

S0ca

M $ w0
© 0
P ]
T oA v

08TS

OO0 0O OOOO

Proteasome subunit beta

9LTH
SL1V

0L74

89TV

e Molecule 2

6STI
9GTL
SGT4
7STH

TST11

—
5%

48%

47%

Lo A a2

21%

Chain m

¥8)
£8Y

<>

991

89D
LSV

o 2 2 2 B 2
B:::
(2]

SSGL
VS
€SV
TS

67V

%D

0 9FA
)y
0 €3
0 444

¢
6€S
+n

LET

S

SEN

> 2
II'*
<
<

EEW

R LDWIDE
PROTEIN DATA BANK

w_ 0



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 18

85Td

9STL

0 €91a

671D

SPTT
vv1s
€¥1D

cvis

>

8ETA

9€1a
SETH

veTa

eeTd
2erI
TETY
0E€TD

0 8CTI

L21d
9z1a
GCTI

I L & 4

€CTA
(4498

crey
T1cd
orey
602V

021

€023

3

66TA
86Th
LBTA

S6Td
v61a

3

98TI

m
0
— -
(L =)

181V

Proteasome subunit beta

Lo 2 BB 2 2 2 & 2

e Molecule 2

R

o

X

©o

<

R

~

<
X
o
o

D~

)

o

o

S5

TLA

691

8 éle &
a A=

09A

@
0
7]

a2 o B 2 2
©
&

Ny
re)
=

TS
TS

[
<
<

<>
Ih
<

(=4

SYI

o
NA
4

©
[l
=

6

pran

A L A A e

YA

[443]
1za

610

L11

STA

SLN

(414

902b

v0oTA
€0cd
20ocd

9674

761

¢BTL
T6TI

181Q

i

S8TH

L o o o o 4 & 4
8
@

Proteasome subunit beta

e Molecule 2

7%

51%

41%

21%

g

Chain n

NG
NS
II:a <

LY

991
S94

90

2c9a

09A

OO OOS> o0 o

~ O OO
SEIRL
oH<A

9%A

evi
(4414

0w

6€S
8€EV

o)
o
IZ.

o0
0
=

o
Il
(3]

Lo s s 2 22 22 28 2R 2 4

8zd

STH

€CA

0gh

N~
58
I.-1>I

STA

€TL

OV TL

LETI

SETA

0ETD
621D

L

ve1s
€CTX

0CTH

0 8113
1118
911a

235
€TTD

111
OTTT

LOTT

907X
S0Td

20TH

SO0 <&

00TS

861

96N

6L

[N

—
)
<

o
o
H

+

8y

IE

084

i~ )
'\Ih
- H

68TA

i

98TI
981D
¥81Q
€81D
2818
18TV
08TS

e s s o d

SLTV

ELTA

TLTV

8¥TA
LyTV

vv1s

0 5528

e Molecule 3

(454

ting nucleotidase

iva

Proteasome-act

BN

(o)}

R

—

n

N

(o)}

m
BN
[<2]
o

=

o=

o]

mmw

TLI

69S

L9A

S9A

89T
1949
984
SSA
vSd
€8S

[4st|

18T
0S4

L 2 2

Lvd

9ed
SeN

veR
£ed

Ted
0€1
62y
8¢y

T2K
0ZA
61d

14

o ®n
0 ks
54 =

STH
7458

™
—
=l

COPPPPPPPPPPO 900 000000 oo

o
-
=)

>
8
2]

S61

oo
[} [}
= o

0 © N~ 0
© 00 © W0
AN >

)
~
=

LLA
9.4
S.LD

i

cL1

R LDWIDE

O

PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 19

oV
002y

96TV

€61

68TL

781d

281D

COOPPP VO VOO0 OOOGO o

o
<
(S
H A

08T1

S9TH

£9¢y

[474)]
T9CA

092a

. 4

~
'e
[
o

6¥cy

©
<
5]
<

9%CI

praas

etqacs

Teey
ozey

9121

0 j214']
¢ s

(4348

0 112d
$ e

60CS

S0TH

8T1€I

91€D
Ss1€d

0 11€1

ored

88CN

L8TL

>

[4:14)

9.za
S.Lz4

SO0 &

0 124
¢ oxv

6921

i

L9zd

9%

51%

€9€1

T9€4
09EN

ting nucleotidase

1va

8GEV

Proteasome-act
39%

99eL
99€0
¥9e1
€5eY

0sed

29%

i

e Molecule 3

Chain I

8LA

9.4

¢

8ed
LET

< W
M m
Mo

i

Ted
0€1

8z
LTK
921
etact
44

[4a8

<& oo

)
—
a

~
—
=

911
STH
7458

™
-
=l

3]
2
I&

011

a
=]

COPPPPPPPPPPP0PP0PP 00000 OOOO0

0 1%1a

911

wid
(7493

9€Td

0 veTd

CETA

0E€Td
621D
8CTA

9CTH

0 S2Td

o

0 [441]
0 1211
0 0ZTd

6111

LTIN

0 1110

60TN

3

0 S0TY

YOTY

20Td
TOTH

864
L6d
96N

T6L
06N

984
S8d
78D

28s

6LA

89TV
914

S9Td

€91
2911

LSTA

3

€STI
2STd

671D

EETA

0€ETY

0 8220
0 LzTd

faace
veey
€2TCA
2ee1

0 9121

STCA

9zeYd

443:¢

Tced

L1€Y

S1€d

S6EN

o olH o
© K~
0 ooo
X > E =

Jm
2 2
Proteasome-act

© o
0 ©
2] o
< <<

9G€L

e Molecule 3

bser
E£GEV

0Sea

ting nucleotidase

1va

5% «

51%

43%

31%

Chain K

i

—
~
-

084
674

ik

evYd

ovd

8€d

9€4d
SEN
vEN

0 1€
0e1
62y

< <
wn
B

€21

o o
-
a >

©0
—
=

<
-
x

€11
(451
T1a

e o 4 4 4 4 4 2 & &

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 20

9%11

TvID

cvia
Tv1d

3

¢
9€Td

0 SeTH
0 BETHE

€ETH

¢

0ETd
621D

S¢1d

0ctd
6111

@ SO o000

STTI
174334

i

60TN
80TT
L0TV

20Td

0 TOTY

663
864
164

oo 2R 2 4
2
a

¢
¢

o)
)
=1

€60
[433

88A

983

€8l
Z8S

9.4

oo

i

8123

91¢I

(414
TTed
ored

902A
S0TH

Lo s o d

€024
coTL
ToCY
0024

86TH
LBTN

S6TA

€61

0 [ 4344
88TY

€81d

6.L2D
8.24
L.td
9.2a
S.zd

S9CH
792l
€924

@® GOOPO V000000

it
¥5ca

¢
¢
¢
¢
¢
“ €9¢S

¢
¢
¢

882N
1821
982V

¥8cI

b o o R 4 4 - BN - o 4

€8CA

i

©
e
o
A

i000000000

ting nucleotidase

S8EN

T8€Y
08€d
6LET
8LEY

LLEA

Sled

69€X
89V

0 29¢€4
0 g9¢ed

v9gd

i

Proteasome-act

19ed

65€D

1va

e Molecule 3

10%

51%

38%
38%

Chain L

—
~
H

698

99D
S9N

€91
29d

6394
891

994

sy
181

‘i

674

8¥A
Lvd

it
(4728
!
ovd

©
o
9

o0
]
55

61

™ wn
- =
= £

o -
@ =
= a3 M|

COPPPPPPPPPPOPO & V00 9000 900> o

TOTH
00771

88A

€L14

89TV

¥91d

0 2911
|

6GT1

98TV
feishics

{45!

0STI
4]
8¥IA
L71a

6ETS
8ETA

i

S9CZH

0 0923
o
0 8g¢a

L82D

COOeO & & G000

(424

T1cd
0123

602Ss

£8CA

o
)
N
[=}

¢
¢
¢
“
$
¢
¢
¢
¢
¢
¢

o
-~
o
<

€5eV
cseNn
TSEI
0S€Q
6VEV

vved

{42588

0 ey

8€€d

L

e Molecule 3

£eed

TEEV

ivating nucleotidase

1va

Proteasome-act

32%

9%

51%

39%

Chain M

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0215, 6HEC

wwPDB EM Validation Summary Report

Page 21

SLD
ZA

¢

L

89A
L9A
99D
SOA
791

654

LS4
994

SSA
794

4=t

> oo

0S4
674

9%d
Sva

0 %Y

0 €ed
0 zea

1ed

i

62y
8z

921

w0 ~
= -
< |

~
ke
Ik‘

™
-~
=

{458

-
i
=

@
=

0000000000000 000000
o o o«
Iaa g

eians
S¥1D

vid

8ETA

L

i

verd
€ETT

0 179

L& <

8CTA

9CTH
S21d

€CTH

i

121l
0C1d

8TTA
LTIN

74231

CTIL
TTT0
OTTd

8011
LOTY

SOTH

€0TD

TOTH

664

9121
STCA

€120

1124
60CS

0 L0TA

S02Yd

ii[‘>ii[‘><b

i

€024

0 €913

i

1911

6GT1
8GTd

9GTV

214

(4]

0STI

0 9.2a
4

0 €.2a

TLgd
0Lzy

0 8921
2920
99ZH
S9TH

7921l

*

T9CA

i

852a
PA43)

st N
¥52a

€928
¢SeN

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

v¥ca
(474
Tvea
0veI

622T1
8zzh

praas

A

zred
Trel

¢
¢
¢
¢
¢

© N~
D O
ISEES
< H

T62d

o 2 R 2 2 2 2 2 2
&
&

0 86€EA
(] |

96EN

i

£6€X
26€1

06€d

L o 2 2 2 2 2 2 2
gI
&

& W
© 0
M M
B

Z8EA
18€%

8LEV

vved

ting nucleotidase

1va

Proteasome-acti

e Molecule 3

9%

50%

40%

27%

Chain J

698

L9A
999

791
€91
29d
T9d
09s
654

[4:t:s

0S4

87A
Lvd

0
o0
II|III -

©
N
|||| -

<
3]
~

COOPPPOOSO V00O o

€21

(4o
TCA

0'

w0
—
£

¢
¢
04
¢
¢
¢
¢
¢
¢
¢
¢

8ETA

28S

8921

1

~
o
I
=

OO0 0O o

902A
S0cH

o
@
[
H

L8EL

OO O OO OO

T8eN

L 2 2
@
2

0Sea

ovey
6€€T

O

R LDWIDE
PROTEIN DATA BANK

W



Page 22

wwPDB EM Validation Summary Report

EMD-0215, 6HEC

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 36385 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) 30 Depositor
Minimum defocus (nm) Not provided

Maximum defocus (nm) Not provided

Magnification Not provided

Image detector GATAN K2 SUMMIT (4k x 4k) Depositor
Maximum map value 0.052 Depositor
Minimum map value -0.035 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.001 Depositor
Recommended contour level 0.00655 Depositor
Map size (A) 514.56, 514.56, 514.56 wwPDB
Map dimensions 384, 384, 384 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.34, 1.34, 1.34 Depositor
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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: ATP,

ADP, MG

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 | 1o #|Z| >5 RMSZ #|Z| >5
1 A 2.35 75/1934 (3.9%) 2.48 130/2605 (5.0%)
1 B 2.34 81/1934 (4.2%) 2.49 141/2605 (5.4%)
1 C 2.25 81/1934 (4.2%) 2.47 119/2605 (4.6%)
1 D 2.30 80/1934 (4.1%) 2.56 134/2605 (5.1%)
1 E 2.36 86,1934 (4.4%) 2.51 131/2605 (5.0%)
1 F 229 | 63/1934 (3.3%) | 2.47 | 141/2605 (5.4%)
1 G 2.25 71/1934 (3.7%) 2.46 139/2605 (5.3%)
1 a 2.29 73/1892 (3.9%) 2.47 138/2549 (5.4%)
1 b 2.29 71/1892 (3.8%) 2.38 118/2549 (4.6%)
1 c 2.37 89/1892 (4.7%) 2.46 101/2549 (4.0%)
1 d 2.31 75/1892 (4.0%) 2.44 122/2549 (4.8%)
1 e 2.27 72/1892 (3.8%) 2.33 106,/2549 (4.2%)
1 f 2.19 55/1892 (2.9%) 2.40 111/2549 (4.4%)
1 g 236 | 92/1892 (4.9%) | 2.48 | 142/2549 (5.6%)
2 1 2.32 65/1573 (4.1%) 2.41 87/2121 (4.1%)
2 2 2.37 78/1573 (5.0%) 2.42 84/2121 (4.0%)
2 3 2.25 51/1573 (3.2%) 2.45 114/2121 (5.4%)
2 4 224 | 58/1573 (3.7%) | 2.46 | 94/2121 (4.4%)
2 5 313 | 61/1573 (3.9%) | 249 | 100/2121 (4.7%)
2 6 235 | 62/1573 (3.9%) | 243 | 98/2121 (4.6%)
2 7 224 | 54/1573 (3.4%) | 240 | 94/2121 (4.4%)
2 h 2.20 41/1573 (2.6%) 2.43 90/2121 (4.2%)
2 i 2.33 65/1573 (4.1%) 2.43 84,2121 (4.0%)
2 i 228 | b57/1573 (3.6%) | 2.47 | 100/2121 (4.7%)
2 k 2.30 66/1573 (4.2%) 2.49 99/2121 (4.7%)
2 1 313 | 66/1573 (42%) | 245 | 99/2121 (4.7%)
2 m 226 | 45/1573 (2.9%) | 247 | 106/2121 (5.0%)
2 n 226 | 63/1573 (4.0%) | 241 | 108/2121 (5.1%)
3 H 2.31 132/3146 (4.2%) 2.50 242/4240 (5.7%)
3 I 2.31 121/3146 (3.8%) 2.49 230/4240 (5.4%)
3 J 2.30 122/3146 (3.9%) 2.52 243/4240 (5.7%)
3 K 227 | 110/3146 (3.5%) | 2.51 | 251/4240 (5.9%)

EMD-0215, 6HEC
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. Bond lengths Bond angles
Mol | Chain | ¢\ g7 #|Z| >5 RMSZ #4Z| >5
3 L 2.20 | 126/3146 (4.0%) | 2.46 | 223/4240 (5.3%)
3 M | 220 | 121/3146 (3.8%) | 2.48 | 224/4240 (5.3%)
Al | ANl | 234 | 2628/67680 (3.9%) | 2.46 | 4543/91212 (5.0%)

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.
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Continued from previous page...

Mol | Chain | #Chirality outliers | #Planarity outliers
3 L 0 23
3 M 0 18

All All 0 280

The worst 5 of 2628 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
2 1 170 | ARG | CZ-NH1 | 55.94 2.11 1.32
2 D 170 | ARG | CZ-NH1 | 55.47 2.10 1.32
2 ) 211 | PHE | CG-CD2 | 37.15 2.16 1.38
2 1 211 | PHE | CG-CD2 | 35.61 2.13 1.38
2 D 211 | PHE | CG-CD1 | 33.54 2.09 1.38

The worst 5 of 4543 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(?)
2 1 170 | ARG | NE-CZ-NH2 | -23.57 97.98 119.20
2 d 170 | ARG | NE-CZ-NH2 | -22.71 98.76 119.20
3 L 246 | ILE N-CA-C -15.16 98.35 112.90
1 C 143 | GLU N-CA-C -13.13 99.65 114.62
1 C 196 | MET CA-C-N 12.79 134.35 120.03

There are no chirality outliers.

5 of 280 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 15 | PHE | Sidechain
1 A 20 | ARG | Sidechain
1 A 65 | GLU | Peptide
1 A 91 | ARG | Sidechain
1 A 93 | ARG | Sidechain

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

1907 0

1941 4

0

Continued on next page...
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 B 1907 0 1941 3 0
1 C 1907 0 1941 5 0
1 D 1907 0 1941 3 0
1 E 1907 0 1941 5 0
1 F 1907 0 1941 8 0
1 G 1907 0 1941 8 0
1 a 1866 0 1908 4 0
1 b 1866 0 1908 9 0
1 ¢ 1866 0 1908 6 0
1 d 1866 0 1908 9 0
1 e 1866 0 1908 2 0
1 f 1866 0 1908 12 0
1 g 1866 0 1908 6 0
2 1 1553 0 1580 4 0
2 2 1553 0 1580 9 0
2 3 1553 0 1580 3 0
2 4 1553 0 1580 4 0
2 d 1553 0 1580 30 0
2 6 1553 0 1580 10 0
2 7 1553 0 1580 6 0
2 h 1553 0 1580 8 0
2 1 1553 0 1580 3 0
2 ] 1553 0 1580 3 0
2 k 1553 0 1580 4 0
2 1 1553 0 1580 30 0
2 m 1553 0 1580 5 0
2 n 1553 0 1580 6 0
3 H 3100 0 3220 32 0
3 I 3100 0 3220 31 0
3 J 3100 0 3220 49 0
3 K 3100 0 3220 20 0
3 L 3100 0 3220 37 0
3 M 3100 0 3220 15 0
4 H 31 0 12 2 0
4 I 31 0 12 0 0
4 L 31 0 12 0 0
4 M 31 0 12 0 0
) H 1 0 0 0 0
) I 1 0 0 0 0
5 J 1 0 0 0 0
5 L 1 0 0 0 0
5 M 1 0 0 0 0

Continued on next page...
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
6 J 27 0 11 11 0
All All 66909 0 68442 355 0

EMD-0215, 6HEC

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 3.

The worst 5 of 355 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)
2:1:211:PHE:CE1 | 2:1:211:PHE:CD1 1.98 1.49
2:1:211:PHE:CE1 | 2:1:211:PHE:CZ 2.02 1.47
2:5:211:PHE:CZ | 2:5:211:PHE:CE2 2.02 1.47
2:5:211:PHE:CE2 | 2:5:211:PHE:CD2 2.02 1.47
2:5:211:PHE:CZ | 2:5:211:PHE:CE1 2.01 1.46

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 240/242 (99%) 225 (94%) | 12 (5%) 3 (1%) 9| 42
1 B 240/242 (99%) 224 (93%) | 10 (4%) 6 (2%) 26
1 C 240/242 (99%) 226 (94%) | 11 (5%) 3 (1%) 9| 42
1 D 240/242 (99%) 225 (94%) | 10 (4%) 5 (2%) 30
1 E 240/242 (99%) 229 (95%) | 10 (4%) 1 (0%) 30 67
1 F 240/242 (99%) 229 (95%) 8 (3%) 3 (1%) 9| 42
1 G 240/242 (99%) | 224 (93%) | 13 (5%) | 3 (1%) 9| 42
1 a 235/242 (97%) 220 (94%) 8 (3%) 7 (3%) 23

Continued on next page...
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles

1 b 235/242 (97%) | 218 (93%) | 13 (6%) 4 (2%)

1 c 235/242 (97%) | 220 (94%) | 14 (6%) 1 (0%)

1 d 235/242 (97%) | 225 (96%) 5 (2%) 5 (2%)

1 e 235/242 (97%) | 219 (93%) | 11 (5%) 5 (2%)

1 f 235/242 (97%) | 225 (96%) 9 (4%) 1 (0%)

1 g 235/242 (97%) | 220 (94%) | 10 (4%) 5 (2%)
2 1 200/202 (99%) 189 (94%) 8 (4%) 3 (2%) 8|
2 2 200/202 (99%) | 174 (87%) | 18 (9%) | 8 (4%)
2 3 200/202 (99%) | 181 (90%) | 17 (8%) | 2 (1%)
2 4 200/202 (99%) 187 (94%) | 11 (6%) 2 (1%)
2 5 200/202 (99%) 188 (94%) 6 (3%) 6 (3%)
2 6 200/202 (99%) 183 (92%) 9 (4%) 8 (4%)
2 7 200/202 (99%) 185 (92%) | 12 (6%) 3 (2%) B
2 h 200/202 (99%) 175 (88%) | 16 (8%) 9 (4%)
2 i 200/202 (99%) 186 (93%) | 11 (6%) 3 (2%) B
2 j 200/202 (99%) 183 (92%) | 12 (6%) 5 (2%)
2 k 200/202 (99%) 180 (90%) | 16 (8%) 4 (2%) 6|
2 1 200/202 (99%) 183 (92%) | 13 (6%) 4 (2%) 6|
2 m 200/202 (99%) 192 (96%) 7 (4%) 1 (0%)

2 n 200/202 (99%) 183 (92%) | 11 (6%) 6 (3%)
3 H 388/390 (100%) | 340 (88%) | 32 (8%) | 16 (4%)
3 I 388/390 (100%) | 348 (90%) | 25 (6%) | 15 (4%)
3 J 388/390 (100%) | 346 (89%) | 31 (8%) | 11 (3%)
3 K 388/390 (100%) | 353 (91%) | 27 (7%) 8 (2%)
3 L 388/390 (100%) | 344 (89%) | 27 (7%) | 17 (4%)
3 M 388/390 (100%) | 341 (88%) | 28 (7%) | 19 (5%)
All All 8453/8556 (99%) | 7770 (92%) | 481 (6%) | 202 (2%)

5 of 202 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 67 ILE
1 a 54 VAL

Continued on next page...

PPPPPPPPP

W I DE

AAAAAA



Page 29 wwPDB EM Validation Summary Report EMD-0215, 6HEC

Continued from previous page...
Mol | Chain | Res | Type
1 B 64 ILE

1 C 67 ILE

1 D 65 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
1 A 203/203 (100%) 197 (97%) 6 (3%) 36 57
1 B 203/203 (100%) 193 (95%) 10 (5%) 221 43
1 C 203/203 (100%) 195 (96%) 8 (4%) 28 49
1 D 203/203 (100%) 194 (96%) 9 (4%) 25 47
1 E 203/203 (100%) 192 (95%) 11 (5%) 200 41
1 F 203/203 (100%) 193 (95%) 10 (5%) 221 43
1 G 203/203 (100%) 194 (96%) 9 (4%) 25 47
1 a 199/203 (98%) 191 (96%) 8 (4%) 28 49
1 b 199/203 (98%) 189 (95%) 10 (5%) 221 43
1 c 199/203 (98%) 191 (96%) 8 (4%) 28 49
1 d 199/203 (98%) 190 (96%) 9 (4%) 24 46
1 e 199/203 (98%) 190 (96%) 9 (4%) 24 46
1 f 199/203 (98%) 193 (97%) 6 (3%) 36 57
1 g 199/203 (98%) 192 (96%) 7 (4%) 32 53
2 1 164/164 (100%) 156 (95%) 8 (5%) 221 43
2 2 164/164 (100%) 154 (94%) 10 (6%) 177 38
2 3 164/164 (100%) 161 (98%) 3 (2%) 51 68
2 4 164/164 (100%) 158 (96%) 6 (4%) 30 51
2 5 164/164 (100%) 157 (96%) 7 (4%) 26 47
2 6 164/164 (100%) 160 (98%) 4 (2%) 43 64
2 7 164/164 (100%) 155 (94%) 9 (6%) 19 41

Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
2 h 164/164 (100%) 155 (94%) 9 (6%) 19 41
2 i 164/164 (100%) 155 (94%) 9 (6%) 19 41
2 j 164/164 (100%) 158 (96%) 6 (4%) 30 51
2 k| 164/164 (100%) | 151 (92%) | 13 (8%) | |11 32
2 1 164/164 (100%) 156 (95%) 8 (5%) 22 43
2 m 164/164 (100%) 162 (99%) 2 (1%) 63 |75
2 n 164/164 (100%) 156 (95%) 8 (5%) 221 43
3 H 338/338 (100%) 322 (95%) 16 (5%) 23 45
3 I 338/338 (100%) 322 (95%) 16 (5%) 23 45
3 J 338/338 (100%) 327 (97%) 11 (3%) 33 55
3 K 338/338 (100%) 330 (98%) 8 (2%) 43 64
3 L 338/338 (100%) 327 (97%) 11 (3%) 33 55
3 M 338/338 (100%) 326 (96%) 12 (4%) 31 52

All All 7138/7166 (100%) | 6842 (96%) | 296 (4%) 28 49

5 of 296 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
3 H 210 GLU
3 J 110 GLN
3 | 37 ILE
3 K 332 GLU
1 F 182 ASP

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 83
such sidechains are listed below:

Mol | Chain | Res | Type
2 n 96 ASN
3 K 111 GLN
3 H 149 GLN
3 I 109 ASN
3 K 267 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.
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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 oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 10 ligands modelled in this entry, 5 are monoatomic - leaving 5 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).

Mol | Type | Chain | Res | Link Count?onfgl\/llglzlgt::Z | > 2 CountsBOflillil/ISaanljésﬂZ | > 2
4 | ATP | L | 401 | 5 |[32,33.33| 400 | 9 (28%) | 48,52,52 | 1.54 | 3 (6%)
4 | ATP | T | 401 | 5 |323333| 414 | 7 (21%) | 4852,52 | 1.74 | 12 (25%)
6 | ADP | J | 401 | 5 |282020| 176 | 4 (14%) | 43,4545 | 141 | 5 (11%)
4 | ATP | M | 401 | 5 |32:33.33| 3.60 | 4(12%) | 48,5252 | 143 | 8 (16%)
4 | ATP | H |401| 5 [323333] 415 | 5(15%) |4852,52 | 141 | 6 (12%)

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
4 ATP L 401 5 - 11/22/38/38 | 0/3/3/3
4 ATP I 401 5 - 5/22/38/38 |0/3/3/3
6 ADP J 401 5 - 6/16/32/32 |0/3/3/3
4 ATP M 401 5 - 5/22/38/38 |0/3/3/3
4 ATP H 401 5 - 2/22/38/38 |0/3/3/3

The worst 5 of 29 bond length outliers are listed below:
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Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
4 H 401 | ATP | PB-O3A | 15.91 1.76 1.59
4 M 401 | ATP | PB-O3B | 15.81 1.76 1.59
4 L 401 | ATP | PB-O3A | 15.09 1.75 1.59
4 I 401 | ATP | PA-O3A | 14.94 1.75 1.59
4 H 401 | ATP | PB-O3B | 14.11 1.74 1.59

The worst 5 of 34 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
4 L 401 | ATP | N6-C6-N1 | 5.80 131.29 118.38
4 H 401 | ATP | C6-C5-C4 | 4.68 123.57 117.18
4 I 401 | ATP | C1’-N9-C8 | 4.46 136.99 127.09
4 I 401 | ATP | N6-C6-N1 | 4.03 127.36 118.38
4 L 401 | ATP | C5-C6-N6 | -3.72 114.07 123.29

There are no chirality outliers.

5 of 29 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
4 H 401 | ATP | C5-05-PA-O2A
4 H 401 | ATP | C5-05-PA-O3A
4 I 401 | ATP | C5-05-PA-O1A
4 I 401 | ATP | C5-0O5-PA-O3A
4 L 401 | ATP | PB-O3B-PG-02G

There are no ring outliers.

2 monomers are involved in 13 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
6 J 401 | ADP 11 0
4 H 401 | ATP 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
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equivalents in the CSD to analyse the geometry.
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Ligand ATP I 401
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Ligand ATP M 401
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Ligand ATP H 401

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.
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-0215. 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)

6.1.1 Primary map

The images above show the map projected in three orthogonal directions.

6.2 Central slices (i)

6.2.1 Primary map

X Index: 192 Y Index: 192 7 Index: 192


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
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The images above show central slices of the map in three orthogonal directions.

6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 179 Y Index: 187 7 Index: 251

The images above show the largest variance slices of the map in three orthogonal directions.

6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary map

The images above show the map standard deviation projections with false color in three orthogonal
directions. Minimum values are shown in green, max in blue, and dark to light orange shades
represent small to large values respectively.
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6.5 Orthogonal surface views (i)

6.5.1 Primary map

The images above show the 3D surface view of the map at the recommended contour level 0.00655.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.6 Mask visualisation (i)

This section was not generated. No masks/segmentation were deposited.
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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)

Map-value distribution

\\ — Voxel count

g Recommended contour
level 0.00655

Voxel count (logl0)

T T T T
—-0.02 0.00 0.02 0.04
Map value

The map-value distribution is plotted in 128 intervals along the x-axis. The y-axis is logarithmic.
A spike in this graph at zero usually indicates that the volume has been masked.
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7.2  Volume estimate (i)

Volume estimate

—
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The volume at the recommended contour level is 736 nm3; this corresponds to an approximate
mass of 665 kDa.

The volume estimate graph shows how the enclosed volume varies with the contour level. The
recommended contour level is shown as a vertical line and the intersection between the line and
the curve gives the volume of the enclosed surface at the given level.
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum
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*Reported resolution corresponds to spatial frequency of 0.144 A1
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8 Fourier-Shell correlation (i)

This section was not generated. No FSC curve or half-maps provided.
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9 Map-model fit (i)

This section contains information regarding the fit between EMDB map EMD-0215 and PDB
model 6HEC. Per-residue inclusion information can be found in section 3 on page 9.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.00655
at 50% transparency in yellow overlaid with a ribbon representation of the model coloured in blue.
These images allow for the visual assessment of the quality of fit between the atomic model and
the map.
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9.2 Q-score mapped to coordinate model (i)

1.0

0.0
M <0.0

The images above show the model with each residue coloured according its QQ-score. This shows
their resolvability in the map with higher Q-score values reflecting better resolvability. Please
note: Q-score is calculating the resolvability of atoms, and thus high values are only expected at
resolutions at which atoms can be resolved. Low Q-score values may therefore be expected for
many entries.

9.3 Atom inclusion mapped to coordinate model (i)

1.0

0.0

The images above show the model with each residue coloured according to its atom inclusion. This
shows to what extent they are inside the map at the recommended contour level (0.00655).

WORLDWIDE

P

PROTEIN DATA BANK


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#qscore_mapped_model
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9.4 Atom inclusion (i)

Atom inclusion
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At the recommended contour level, 83% of all backbone atoms, 64% of all non-hydrogen atoms,
are inside the map.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#atom_inclusion_by_contour
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9.5 Map-model fit summary (i)

The table lists the average atom inclusion at the recommended contour level (0.00655) and Q-score

for the entire model and for each chain.

Chain Atom inclusion Q-score
All w 0.6410 . 0.1140
1 B 0.6100 I 0.1150
2 B 0.6200 . 0.1230
3  0.6260 . 0.1250
4  0.6350 . (0.1280
5 B 0.6270 . 0.1240
6 B 0.6250 . 0.1230
7 B 0.6230 . 0.1150
A 0.7060 . 0.1270
B e 0.6940 . 0.1350
C  0.6950 . (0.1370
D  0.7000 . (0.1310
E e 0.6950 I (0.1300
F 0.7060 . 0.1350
G e 0.6990 . 0.1310
H B 0.6010 . 0.0920
I e 0.6060 . 0.0940
J  0.6190 . 0.0900
K B 0.6010 I 0.0900
L B 0.5270 . 0.0790
M s 0.5950 . 0.0840
a e 0.6960 . 0.1320
b e 0.6960 . 0.1250
¢  0.6830 . 0.1210
d  0.6810 I 0.1180
e  0.7050 I (0.1300
f B 0.6730 I (0.1150
g e 0.6800 . 0.1250
h B 0.6240 . 0.1120
i B 0.6180 . 0.1160
j  0.6230 . 0.1230
k m 0.6160 . 0.1120
1 B 0.6120 N 0.1180
m e 0.6120 I (0.1070
n B 0.6210 . 0.1130

1.0

0.0
M <0.0
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