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PDBID : 8PKP / pdb_00008pkp
EMDBID : EMD-17751
Title : Cryo-EM structure of the apo Anaphase-promoting complex/cyclosome
(APC/C) at 3.2 Angstrom resolution
Authors : Hoefler, A.; Yu, J.; Chang, L.; Zhang, Z.; Yang, J.; Boland, A.; Barford, D.
Deposited on : 2023-06-27
Resolution : 3.20 A(reported)
Based on initial model : 5G05

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 (i) 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
MolProbity : 4-5-2 with Phenix2.0
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 3.20 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 NN

Sidechain outliers NN

Worse

Percentile Ranks

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric

Q-score I

Worse

Value

- 13

0.0%

T 0.5%

Better

Model-Map Fit Percentile Ranks

[ I

I Percentile relative to all EM structures

I Percentile relative to EM structures of similar resolution

Better

Value

0.412

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 15020 ( 2.70 - 3.70 )

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
1 A 1944 A 58% 23% 19%
2 D 121 39% 7% 54%
3 G 85 21% 11% 68%
3 W 85 26% 71%
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Continued on next page...
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Continued from previous page...

Mol | Chain | Length Quality of chain
4 H 110 . 41% 11% 48%
5 J 824 - 40% 17% 22%
5 P 824 41% 18% 41%
6 K 620 . 64% 18% 1%
6 Q 620 58% 23% 19%
7 L 185 = 61% 35% e
8 M 74 - 57% 22% 22%
9 O 755 . 68% 23% 0%
10 U 597 = 66% 18% T 7
10 AY 597 . 70% 20% BT
1%
11 Y 565 52% 36% %
13%
11 Y/ 565 52% 34% Taw
12 I 814 - 64% 23% %
10%
13 N 822 — 53% 21% 26%
87%
Ty —
14 C 84 81% 18%
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2 Entry composition (i)

There are 15 unique types of molecules in this entry. The entry contains 63749 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 Anaphase-promoting complex subunit 1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 1580 12284 7873 2074 2251 &6 0 0

e Molecule 2 is a protein called Anaphase-promoting complex subunit 15.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 D 56 458 291 77 89 1 0 0

e Molecule 3 is a protein called Anaphase-promoting complex subunit CDC26.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 G 21 226 142 42 41 1 0 0
Total C N O S
3 W 25 217 136 41 39 1 0 0

e Molecule 4 is a protein called Anaphase-promoting complex subunit 16.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 H o7 459 296 75 86 2 0 0

e Molecule 5 is a protein called Cell division cycle protein 27 homolog.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
g J 476 3601 2300 615 662 24 1 0
Total C N O S
0 P 484 3883 2497 653 707 26 0 0

e Molecule 6 is a protein called Cell division cycle protein 16 homolog.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 K o12 4134 2657 697 755 25 0 0
Total C N O S
6 Q 504 4049 2603 681 741 24 0 0
e Molecule 7 is a protein called Anaphase-promoting complex subunit 10.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
f L 179 1446 906 263 270 7 0 0
e Molecule 8 is a protein called Anaphase-promoting complex subunit 13.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 M o8 478 301 78 97 2 0 0
e Molecule 9 is a protein called Anaphase-promoting complex subunit 5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
) 0 083 5404 3444 041 993 26 0 0
e Molecule 10 is a protein called Cell division cycle protein 23 homolog.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 U 503 4121 2655 690 751 25 0 0
Total C N O S
10 v 534 4393 2826 740 802 25 0 0
e Molecule 11 is a protein called Anaphase-promoting complex subunit 7.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 Y 499 3907 2471 681 728 27 1 0
Total C N O S
1 Z 486 3807 2413 664 705 25 1 0

e Molecule 12 is a protein called Anaphase-promoting complex subunit 4.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
12 I 718 5705 3656 945 1070 34 0 0

There are 6 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
I 809 GLU - expression tag | UNP Q9UJX5
I 810 ASN - expression tag | UNP Q9UJX5
I 811 LEU - expression tag | UNP Q9UJX5
I 812 TYR - expression tag | UNP Q9UJX5
I 813 PHE - expression tag | UNP Q9UJX5
I 814 GLN - expression tag | UNP Q9UJX5

e Molecule 13 is a protein called Anaphase-promoting complex subunit 2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
13 N 612 4601 2913 805 858 25 0 0

e Molecule 14 is a protein called Anaphase-promoting complex subunit 11.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 C 83 572 365 102 93 12 0 0

e Molecule 15 is ZINC ION (CCD ID: ZN) (formula: Zn) (labeled as "Ligand of Interest" by

depositor).
Mol | Chain | Residues Atoms AltConf
15 N 1 Toltal Zln 0
15 C 3 Togtal 23n 0
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23% 19%
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58%

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

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: green = 0, yellow = 1, orange = 2
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

e Molecule 1: Anaphase-promoting complex subunit 1

3 Residue-property plots (i)

and red = 3 or more.
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e Molecule 4: Anaphase-promoting complex subunit 16

48%

11%

41%

Chain H:

CTLH

197

T9X

8GA
LSS

20T

86d
163

S81

281

6.LH

9LA

3

e Molecule 5: Cell division cycle protein 27 homolog

42%

[
oo}
I"]

17%

40%

Chain J: -

0174

LOTA
90TI
S01a
¥o1a
€0TH

2 <

261

06D

184

08A
6.0

TLD

69d
891

990

79H

791d

291d
T9TH
0974

8STI

SIS
€914

TSTd

vein

0Z1T

L1TL

€118

6094
808V

€050

TOSA

667D
8671

967X

067H

L1871
987N
S8%1
icial
€873
[4si

08¥N

9.L¥T

R LDWIDE

erbDeBe

YLVT

TL¥%

697

L9%Y4
99%1
S9%1
v9%s
E9VN
29v1

6SPY

O
PROTEIN DATA BANK

W



EMD-17751, SPKP

wwPDB EM Validation Summary Report

Page 10

ProL
€197

0194

9091
S091

€09V
009X
%691
1650

€8SH

1854

6.5

€950

6GST

6,90

LLOA

€190
TLI9T

7991

2991

0993

LS9H
)

€591

17594
059%

i
@ © O O 0O O O VPO PPO G000

8790

9%9K
SP9X
4220
EVON

1791

B6E9K
9E9N
£e9yd
0€9A

6294
8291

9ZON
SToY
Y294
1291

L1971

S0LD
70LT

o oo

ion cycle protein 27 homolog

1Vis

Cell d

e Molecule 5

41%

18%

41%

Chain P

€0TH
cot1s

281
180

8.0

€LA
Tl

891

¥9H

85K

9G)
SGA

€9)

0sy
674

0L1d
69TA

991D
791d
291d
T9TH
0973
8STI
€974
0STs

Ly14

(A58
6ETD

SETS

EETA

0ETY

921D
SCTA

1211
0211

8111
L1TL

€118
LOTA

90TI
S0Td

2150
9TSH

905D
S0ST

2081

00SM

8671

S6VH

1691

88%1

4257208

8L¥S

E€LVA
TLYD
TLVA
69%H
L9%Y4

S9%T

9873
SSTh

9894
9898
7893
S.91
TL9T
2990
8594
959K

€59T

Y791
EVIN

9E9N
8291
SCoYd
1291
6194
9194
0194
S09L
7651

2853

08sb

8.8S
L.84

0SSA
6750

6€39L

TESA

8281

SCSA
Yzsa

[44:FS

02sy

8SGLH

9G.LY

674
8Y.LY

9VLA
SHLI

EV.LI
[4728¢
TvLd

6ELA
8ELT

9€.d
SELN

EELA

TeLd

8¢.Ld

9CLT

vTLd
€CLT
ceLy
1TLS

6TLA

L1.3
9TLN

vTLd

OTLY
60,4

L0L4

ion cycle protein 16 homolog

1vis

Cell d

e Molecule 6

17%

18%

64%

Chain K

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-17751, SPKP

wwPDB EM Validation Summary Report

Page 11

0SL

8VA

0%I

Led

Sed

6TA

0TA

A
91

€1

%021
1021

861D
Letd

Y610

SSEV
YSEN

TSed
0SEH

oveEN

CYEH

8€eI

veed
€EEX

8T€H
1€

80€X

S0EN

TOES

662d
1621
821
LLT3

9.z
S.LTT

€LTD

9928

Y9CH
€924

952A

s

zeea

1221

€TCN
(4148
T1eH
(548
60271

€281

6191

Y0SL
€0SH

00Sa

88¥I

S8YI
w8y

YLy
ELYA

S9%T

1591

LYV1

Svva

TEVN

Sevd

90%H

Y0¥

20¥d
T0%a

68€Y

98€1

Lred

v.Le1

TLET
TLER
0Led

89€H

PoeEn

6GEL

LSEX

€G9%
CSSH

16 homolog

111

ion cycle protei

1vis

Cell d

e Molecule 6

19%

23%

58%

Chain Q

£9Y

7948
091

LSV
96V
SGY

7811
€874

0874
6.LTD

LLTL
9LT1
SLTH

0LTT
6911

9914

(4198
T9TA

6GT1

LSTT
9GTV
SGTd
0STL
9vTH

9ETYH

e
€ETD

62T

8CEL

seceN
Yzes

CTTER

0zey

TTEW
0T€T

80€X

2oeM

662d
86CN

v621

0624

88CS

§8¢4d
%821

9.LZA

€924

83T
LSTA

IR
€521

vecn
EETA

T€e1

vren
€T2CN

L02N

1021

L6134

S6TN
%610

0671

8811

S8T1

TS71
8¥¥1
i4475
157270
(448
6EVA

EEVN
{45728

oy
6271

€194

0T¥A

L0%d

SO¥H

T0%a

S6€T

28EN

Lred

LEI
€LEX

TLEW

89€H

S9EN

LSEXR

PSEN

TSed

9vEA

E€VES

CTYEH

TveD

€EEXR

0€ed
62e1

SCTSH

8TSH
L1SL

€151
[q5=(¢§

0TSY
6094

LBTN
1435708

68VH
88YI

S8YI
871
8LYN
19D
9.%d
TLYT
L9VK
T9VA

65V

PAsin
95%Y

izl

Anaphase-promoting complex subunit 10

e Molecule 7

35%

61%

Chain L

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-17751, SPKP

wwPDB EM Validation Summary Report

Page 12

8LTd

SLTL

€L10

0LT4

0S1Q

Eialy]

TYIN

[44%%
TVIA

LETI
9ET
SETA

€ETY

iZ4%}
(449
L1118
911d
ST1d
€TTT
SOTT
TOTN

96A

Anaphase-promoting complex subunit 13

e Molecule 8

22%

22%

57%

Chain M

h o 4

Se€d
TEN

-
]
-

-
o
5]

~
—
a

%)
=
[

—
[

N N
B =S

Anaphase-promoting complex subunit 5

e Molecule 9

10%

23%

68%

Chain O

-
©
=]

6LA

€L1

99d

n
©
)

€91

694

194
994
SSW

470

91

8¢€T

€eX

€910

T9TA

6ST0
8STT

GSTX
¥STT

TSTA

SPIA
vvis

B6ETW

CTETA

60T
80TH

90TH
SO0TT

€0TD

S oo

8¥eX
LYET
9veEM
vveT
0veT

eeed
zeed

0€eI
62ed

oced

€CTEV

0ozey

8624

T62ZN

€821

TLCL
028
6928

[4stacs

€€cd

62T

L0271

2T6ED

78€T

z8ed
8LES
69EA
S9€A
T9€1
09€1
6SGEN
€GeN

0G€eT
6vEN

€654

L8SA

€8S

18SI

8951

998)
299
893S
LSS
9350

9%SY

vvsA
£%5D

T9SI
8€5T
LESY
9€SL

€Sl
TESA

TZSN
6051
80SW
LOSM
9051
401
C6YH
68%A
08vd

LLYH
9.1

E€LYT
697V
L9VY
0970

6570
8S¥A

604
80,3

90.LD

70LA

S194

1198

609V
80971

€09

16Sd
96SS

SGSLT

[420]

0%LT

9€LT

TELN
0gLy

LTLL

61,4

9T.Ld
STLX

cTLa
114
0TLI

ion cycle protein 23 homolog

Cell divis

e Molecule 10

16%

18%

66%

Chain U

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-17751, SPKP

wwPDB EM Validation Summary Report

Page 13

8TTA
L1TT

€TTA

9071

Sed

LS2A
€492
0sey

eveT
[4z4)]

8ETA
LETI

veTT
8zTM
8TCN

€121
211

1021
00zd

vetd
06Ta
S8TA

81T
7814

99Td

€910

19T

6318

8YIN

praxe

{49}

61%T
81¥D

(01578
80%L
S0PT
v0¥D
120j 28
Legyd

68€Y
88€A

SG8EI
08eN

6.LEN
8LEN

9LEN

€LEH

TLEW

8G€T

vved

€EEL

0ogey

42ea

€CET

TCEH

8T€X

00EN

8624

9624
S6CTA

€620

0624
6821

6524

0 9ZSM

(/4°)8

91571

[45°14

¢

8053

=T
0 90SH

45728

0674

6.%0
SLvA

TLYA
0L¥T

Ll

09%&

bsva
€3¥N

1574

6791
8vvd

5374728
(47429

SET
TeYa
627y
8C¥'1
Vka4]

€chy
(44723

>

43

62SY

i

ion cycle protein 23 homolog

1vis

Cell d

e Molecule 10

11%

20%

70%

Chain V

10174

09zs
§SCI
v¥eI
€¥CT
[474]
el
LTI
82TM
eeet

91y

€1¢I
(4148

60271
8023
L0271
€0CM
1021
96TL
2614
68TI
98TH
08TY
LS73
8YIN
SHTH
EVIN

YETL
€eTd

62T
8T
1213
ve11
€CTX
[4qx:¢
811X

90771

eIV
(45748

80%L

S0PT

covM

66EX

S6EN

z6er

88€A

T8EL

6.LEN

v.Lled
€LEH

0LET

v9ex

B6EEN

Leel

€EeL

ogeyd

Lzed
9zel

€2eT
(4438

80€A

90€T

voes

Toea

S6CA

0624

T8¢y

9,21

Y.LCH

€%5Y
{47408

LESD
9€S0

T€SL

8254

G251

€250

(/4°)8

9151

v19d

8053

>

Y0SA

L6YI

€674

9.1

TLYV
TLYA

89V

wova

6791

v

{45744

0evd
6274

Pra4]
vevd
(/4728
9Tvd

i457%08

0§51

Anaphase-promoting complex subunit 7

e Molecule 11

12%

36%

52%

11%

Chain Y

69V

0
©
Iz

99&
S9N

€9A

@ —
) ©
> =

€97
[4:15

oSV

874

V1

70

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-17751, SPKP

wwPDB EM Validation Summary Report

Page 14

o

9V TH

A%

O%TH

8ETN
LETI
9ETH

€ETY

< <

14429

(4458

>

.

¢

[ veed |
£eeT [ozex |
TeTT seel
|
TCEX
| ozed |
i744y ‘ G
€2TL -
Cas s0en
1221 80€M
oz 1084
6128 [ ooed |
8128 SOEY

G 1621
LTt 9624
otey ]
604 S
| 8oz ]
2023 e
90z1 ons
|
€0zs
] ¢
7610
m
1 i
U3E] LITA
ik
s8TA wmms
.21
|
89zd
| 9za
9,11 9921
SLTT [ |
92y
z92h
Toza
0924
€914 h« n
z911
T9TA f
Io.ﬁm ¢ £5eN
i zsza
1818 ¢
[esti
SSTA 0
1518 6521

0 seea

08€I
6.LET

LLed
9LEX

€LET
CLed

67€T

Svex
420"
EVET
(47458

oved
6EEA

LEEN

geEN
YeeT

CEET

0EEN
6CEV

LeeT

9991

(G441
214728

SPPA

1574728

L

9EVL
SEVT

EEVN
CEVA
TEVT
0€7T

214728

0 ©
g ¢
[

8T¥1

9T¥A

w0
3
=

® SO0 0O oo

454

[q574¢
TPl

S6YI

[4574]

0 06va

0 68%N

887A

98%A

Anaphase-promoting complex subunit 7

e Molecule 11

R

<

—

N

<

m

X

o

n
N
m
—

N

=

o=

<

mmw

[}
€9A

094
694

[4c1}
6VH

91

{478

S9T1D

T9TA
0914

8SGTA

9STL
SSTA

[4six:s
TST1d

AN

4491
EVIN

07T
6ETI

LETT

S€Td
veETL
€ETY

o

0€TS
17498

0z1a
61T

STTT
PIIR

6vcy
8%cd

9%

{4743

021

€LT1
CTLII
TLIV
0L1a
6971

TEEV

8¢eD

[45°0]

60EA

L0ed
90€d
S0eY
00€T

L6271
9624

€621

062ZA

18271

6071

99€1

€9¢eY
c9ed

6SET

SSGEA

6%eT

7veT
eveT

9€€es

Ceel

e & o

¢
¢
¢
¢
¢
¢
¢
¢
¢

157472
0vva

Teva

81¥1

STPL

TI%L
0T¥T

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-17751, SPKP

12%

23%

< oo

wwPDB EM Validation Summary Report

64%

Anaphase-promoting complex subunit 4

. . e

A 4

Page 15
e Molecule 12
Chain I

4173
9TTI

VITH
ETTW

T0T1

854

9SM

AL

671

LYH

> <

SeTh

E€ETA

T€TA

cced

L1271

v1e1
€120
21es
1128
0121

80C1

9021

T02I

S6TI
v61d

S8TI

LLTA
9LT1

Y911

€v1d

8€TT

SCT1
vein

6TTL

SO 0000 o

8YEA

vvel

8eed
LeeT

LTEA

T2e1
02€eT

L1€7T

oTeM

90€H

€0€d

662S

0624

18271
982H

z8zh

6921

2921

8921

¥9CH

csey
TSCH
0szy
6VCL

9ved
S¥C1

1574}

8€CL

6271

pran
9TY'1
SCYW

L1974

STPA

90%A

TOPN

L6€1

€6EN

T6eL

T8€T

6LE7T
v.Le0

69EN
89€D

99€T

6S€T

95€s

TGEH

865N
16931

68391

1891
98ST

6.LS)

cLSd

8994
LSSA
9891
TYSV
9TSN
915Xk
STSd
AEES
19T
(5=
L0ST
0084

€671

8LYVA

SLYA

€04

$694
7690

2694
T69L

’ 889L

€894
2894

6.L90

V.L9A

TL9T

6991

7994

S59a

42228

[4l]
VoV
0%9a

9€9K
S€9I
7€9s
€€9Y
(451

8291

o

14208
2e9s
6193
8191
LT9Y
ST97T
2198
2094

T091
0091

0S.a
8V.LI
LyLa
VLN
ik
YvLd

TVLA
6€.4
9ELS
SELS
PeLT

0ELA

82,4

92TLD
STLN

€TLY
6TLY
8T
LTLW
PILT
[47x:}

SOLK

26%

21%

[l
Il
A

53%

Anaphase-promoting complex subunit 2

e Molecule 13
10%
Chain N:

68d

oo m N~
N~ 0 0 00
= (== =

~
~
=]

1o
©
=

.

o
©Q
~

D
0
=

1o}
=)
=

-
™
=

—
o
=

021

88TA
98Th
€8TA
28TH
1811
0874
SLTH
CLIH
6914

2914

09TA

8GTH

9GTH

0STH

LyTd

(0491

SETM

6211
8CIs

¥Z1d

0171

S0Td
vora

86D

R LDWIDE

O
PROTEIN DATA BANK

W

erbDeBe



EMD-17751, SPKP

wwPDB EM Validation Summary Report

Page 16

€0€A
20e1

00€T

L6TA
962A

v6ca
€621
(414
162
06CH
6824

1824
9821

ELTH

TLzd
892A
192d
99CH
29TL

952A
istac

2se1
T9¢8

Eizd)]

T¥CH
o¥cd

S€TH

€€TO
(454

8TTA
prades
9zes

€2TH

T2z
0zzT

VIV
(4572
607N
L0%T
90%Y
SOPM
{0748
TO¥I
00%&
66€T
96€1
€6EL
T6EA
98€T
28ET

SLeT
VLET

0 69€d

89€L
S9€1
T9€1
Tsed
0Sea
6vex
ovex
GeeT
ceed

8CEA

szeyd

0 98%a

£87a
28%d

6,70

LLvd

L2 4

6EVA
SEVA
6274
SThY

%0

oo

L1¥1
9T¥I

2GSV

vesy
€291

673K
9TSI
¥191

€780
(A5}

0 T18S

605X

0 80ST

<>

90SA
S08T
%091

TOSI

86SS
L6SS

G6SI

Q@ COPPPPO O G000 00 o

€65V

i

LEOM

e Molecule 14: Anaphase-promoting complex subunit 11

87%

18%

81%

Chain C:

[
©
H

3]
0
-

o
o w0
o O

©
<
)

o
[l
1<

PO 9090090090090 90900 0909090909099 909090909099909099909909999%99%9%99%9%9%990

€TL

3]
-
<

()
=

e & o

© o
N~ D

o)
©
=

~
©
o

COOPPPPPP0PP0P0PO0OOOOOS

O

R LDWIDE
PROTEIN DATA BANK

W



Page 17

wwPDB EM Validation Summary Report

EMD-17751, SPKP

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 174356 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) 40 Depositor
Minimum defocus (nm) 1500 Depositor
Maximum defocus (nm) 3500 Depositor
Magnification Not provided
Image detector FEI FALCON IIT (4k x 4k) Depositor
Maximum map value 1.975 Depositor
Minimum map value -0.749 Depositor
Average map value 0.002 Depositor
Map value standard deviation 0.083 Depositor
Recommended contour level 0.4 Depositor
Map size (A) 385.2, 385.2, 385.2 wwPDB
Map dimensions 360, 360, 360 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.07, 1.07, 1.07 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:
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 | pyigy | 417055 | RMSZ | (7] >5
1 A 0.20 | 0/12566 | 0.37 0/17085
2 D 0.14 0/470 0.26 0/643
3 G 0.12 0/227 0.29 0/302
3 W 0.15 0/218 0.31 0/288
4 H 0.15 0/468 0.30 0/631
5 J 0.17 0/3686 0.37 0/5000
5 P 0.20 0/3975 0.35 0/5371
6 K 0.16 0/4233 0.33 0/5730
6 Q 0.17 0/4148 0.36 0/5620
7 L 0.16 0/1480 0.37 0/2005
8 M 0.16 0/486 0.35 0/658
9 O 0.28 0/5504 0.42 | 2/7435 (0.0%)
10 U 0.16 0/4218 0.33 0/5701
10 \Y 0.22 0/4493 0.35 0/6065
11 Y 0.19 0/3970 0.41 0/5365
11 Z 0.14 0/3870 0.36 0/5233
12 | 0.22 0/5824 0.38 0/7888
13 N 0.20 0/4683 0.41 0/6369
14 C 0.31 0/592 0.47 1/819 (0.1%)
All All 0.20 | 0/65111 | 0.37 | 3/88208 (0.0%)

There are no bond length outliers.

All (3) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
9 O 271 | THR | N-CA-C | -5.36 106.87 113.41
9 O 270 | SER | N-CA-C | -5.16 107.02 113.72
14 C 50 | GLN | N-CA-C | -5.04 107.08 113.18

There are no chirality outliers.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#standard_geometry
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There are no planarity outliers.

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within

the asymmetric unit, whereas Symm-Clashes lists symmetry-related clashes.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 12284 0 12181 328 0
2 D 458 0 434 13 0
3 G 226 0 233 10 0
3 W 217 0 231 3 0
4 H 459 0 449 11 0
) J 3601 0 3314 106 0
) P 3883 0 3834 123 0
6 K 4134 0 4060 88 0
6 Q 4049 0 3948 114 0
7 L 1446 0 1423 46 0
8 M 478 0 454 17 0
9 O 5404 0 0452 138 0
10 U 4121 0 4046 81 0
10 \Y 4393 0 4362 92 0
11 Y 3907 0 3975 172 0
11 Z 3807 0 3885 151 0
12 I 2705 0 5655 136 0
13 N 4601 0 4327 126 0
14 C 572 0 452 9 0
15 C 3 0 0 0 0
15 N 1 0 0 0 0

All All 63749 0 62715 1599 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 13.

The worst 5 of 1599 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)
5:P:12:ILE:HG21 5:P:43:LEU:HD21 1.56 0.86
12:1:719:ALA:HA 12:1:735:SER:HA 1.58 0.83
1:A:83:ILE:HD11 9:0:541:ILE:HD13 1.61 0.83

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

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
6:Q:161:VAL:HG23 | 6:Q:188:LEU:HD12 1.62 0.81
11:Y:112:TYR:HB3 | 11:Y:117:GLN:HB2 1.60 0.81

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all PDB entries followed by that with respect to all EM

entries.

The Analysed column shows the number of residues for which the backbone conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 1546,/1944 (80%) | 1493 (97%) | 52 (3%) | 1 (0%) 48 179
2 D 54/121 (45%) | 54 (100%) 0 0 [100] [ 100]
3 G 25/85 (29%) 25 (100%) 0 0 |
3 W 23/85 (27%) | 23 (100%) 0 0 100 [100]
4 H 55/110 (50%) | 55 (100%) 0 0 (100 ] [ 100]
5 J A71/824 (57%) | 456 (97%) | 15 (3%) 0 100 1100}
5 p 480/824 (58%) | 467 (97%) | 13 (3%) 0 100 ] [ 100}
6 K 506/620 (82%) | 489 (97%) | 17 (3%) 0 |
6 Q 500/620 (81%) | 490 (98%) | 10 (2%) 0 |
7 L 175/185 (95%) | 167 (95%) | 8 (5%) 0 |
8 M 54/74 (73%) 51 (94%) | 3 (6%) 0 100 [100]
9 0 675,755 (89%) | 664 (98%) | 11 (2%) 0 100 ] [ 100]
10 U 499/597 (84%) | 486 (97%) | 13 (3%) 0 |
10 \Y% 532/597 (89%) | 519 (98%) | 13 (2%) 0 |
n | v 496/565 (88%) | 486 (98%) | 10 (2%) 0 100 ] [ 100]
11 Z 483/565 (86%) | 475 (98%) | 8 (2%) 0 |
12 I 710/814 (87%) | 695 (98%) | 15 (2%) 0 100 ] [ 100}
13 N 596/822 (72%) | 579 (97%) | 16 (3%) | 1 (0%) 43 73

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

14 C 81/84 (96%) 78 (96%) | 3 (4%) 0
All | Al | 7961/10291 (77%) | 7752 (97%) | 207 (3%) | 2 (0%)

All (2) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
13 N 689 VAL
1 A 591 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.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 1349/1720 (78%) | 1340 (99%) 9 (1%) 76 183
2 D 52/115 (45%) 52 (100%) 0
3 G 24/77 (31%) 24 (100%) 0
3 W 24/77 (31%) 24 (100%) 0
4 H 49/89 (55%) 49 (100%) 0
5 J 343/727 (47%) 340 (99%) 3 (1%)

5 P 414/727 (57%) 412 (100%) 2 (0%)

6 K 439/548 (80%) 438 (100%) 1 (0%)

6 Q 425 /548 (78%) 422 (99%) 3 (1%)

7 L 163/170 (96%) 160 (98%) 3 (2%)

8 M 52/67 (78%) 52 (100%) 0

9 O 582/650 (90%) 580 (100%) 2 (0%)

10 U 431/520 (83%) 430 (100%) 1 (0%)

10 \Y 464/520 (89%) 464 (100%) 0

11 Y 423 /484 (87%) 419 (99%) 4 (1%) 70 181
11 Z 412/484 (85%) | 411 (100%) | 1 (0%) | 4871189}
12 | 634/736 (86%) 629 (99%) 5 (1%) 73 182

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
13 N 458 /724 (63%) 455 (99%) 3 (1%) 76 183
4 | c 4875 (64%) | 48 (100%) 0 (100 [100]
All All 6786/9058 (75%) | 6749 (100%) | 37 (0%) 78

5 of 37 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
11 Z 26 LEU
13 N 302 LYS
12 I 164 ILE
12 I 454 GLU

6 K 62 SER

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 111
such sidechains are listed below:

Mol | Chain | Res | Type
5 P 680 HIS
14 C 58 HIS
10 U 479 GLN
14 C 31 ASN
12 I 584 HIS

5.3.3 RNA (D

There are no RNA molecules in this entry.

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

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

5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 4 ligands modelled in this entry, 4 are monoatomic - leaving 0 for Mogul analysis.


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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#polymer_linkage
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-17751. These allow visual inspection
of the internal detail of the map and identification of artifacts.

Images derived from a raw map, generated by summing the deposited half-maps, are presented

below the corresponding image components of the primary map to allow further visual inspection
and comparison with those of the primary map.

6.1 Orthogonal projections (i)

6.1.1 Primary map

6.1.2 Raw map

The images above show the map projected in three orthogonal directions.
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6.2 Central slices (i)

6.2.1 Primary map

X Index: 180 Y Index: 180 Z Index: 180

6.2.2 Raw map

X Index: 180 Y Index: 180 Z Index: 180

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#central_slices
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6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 179 Y Index: 160 Z Index: 232

6.3.2 Raw map

X Index: 179 Y Index: 160 Z Index: 232

The images above show the largest variance slices of the map in three orthogonal directions.
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6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary map

6.4.2 Raw 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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_glow_std
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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 0.4.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.5.2 Raw map

These images show the 3D surface of the raw map. The raw map’s contour level was selected so
that its surface encloses the same volume as the primary map does at its recommended contour
level.

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

Recommended contour
level 0.4

Voxel count (logl0)
=Y
i

T T
-0.5 0.0 0.5 1.0 L5 2.0
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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_analysis
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_value_distribution
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7.2  Volume estimate (i)

Volume estimate
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k\- =T T T

T I
—0.5 0.0 0.5 1.0 1.5 2.0
Contour level

The volume at the recommended contour level is 582 nm?; this corresponds to an approximate
mass of 526 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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#volume_estimate
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum

III
4 _ |
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g- 0 - = Prnimary map RAPS
— Raw map RAPS
4% Reported resolution
S —2 3.20 A=
4t
=
—4
—f
0.0 0.1 0.2 0.3 0.4

Spatial frequency (4~1)

*Reported resolution corresponds to spatial frequency of 0.312 A2


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#raps
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8 Fourier-Shell correlation (i)

Fourier-Shell Correlation (FSC) is the most commonly used method to estimate the resolution of
single-particle and subtomogram-averaged maps. The shape of the curve depends on the imposed
symmetry, mask and whether or not the two 3D reconstructions used were processed from a
common reference. The reported resolution is shown as a black line. A curve is displayed for the
half-bit criterion in addition to lines showing the 0.143 gold standard cut-off and 0.5 cut-off.

8.1 FSC (D
FSC
1.0 A
|
0.8 9
|
I
I
0.6 4 Unmasked-calculated
; T FSC
ey I
2 At Sty I 0.143
= 0. ] == 05
e —— Half-bit
S "1 Reported resolution
N 3.20 A=
0.2 SR W
-0.2 . T T |
0.0 0.1 0.2 0.3 0.4

Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.312 A1


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#fsc_validation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#fsc_validation
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8.2 Resolution estimates (i)

Resolution estimate (A)

Estimation criterion (FSC cut-off)

0.143 | 0.5 Half-bit
Reported by author 3.20 - -
Author-provided FSC curve - - -
Unmasked-calculated™* 3.88 | 7.14 3.94

*Resolution estimate based on FSC curve calculated by comparison of deposited half-maps. The
value from deposited half-maps intersecting FSC 0.143 CUT-OFF 3.88 differs from the reported

value 3.2 by more than 10 %


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#resolution_estimates
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9 Map-model fit (i)

This section contains information regarding the fit between EMDB map EMD-17751 and PDB
model 8PKP. Per-residue inclusion information can be found in section 3 on page 7.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.4 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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_fit
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_overlay
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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 (0.4).


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

Atom inclusion
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Contour level

At the recommended contour level, 95% of all backbone atoms, 82% 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 (0.4) and Q-score for
the entire model and for each chain.

Chain Atom inclusion Q-score
All 0.8230  0.4120
A 0.8960 - 0.4790
C . 0.1200 . 0.0950
D 0.7850 m 0.4610
G 0.7750 . 0.4240 10
H 0.7700 I (.3860
I 0.8440 . 0.4220
J 0.7870 . 0.3830
K 0.8610 . 0.4400
L 0.8370  0.4390
M 0.7270 m 0.4500
N 0.7210 . 0.3460
O 0.8840 . 0.4750
p 0.8630 . 0.4310 H <00
Q 0.8640 . 0.4160
U 0.8490 . 0.4080
\Y 0.8800 m 0.4690
W 0.7800 m 0.4850
Y B 0.6740 . 0.2670
Z 0.6870 . 0.2610
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