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6XTY / pdb_00006xty

EMD-10621

CryoEM structure of human CMG bound to AND-1 (CMGA)
Rzechorzek, N.J.; Pellegrini, L.; Chirgadze, D.Y.; Hardwick, S.W.
2020-01-16

6.77 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 : 0.0.1.dev118

MolProbity : 4-5-2 with Phenix2.0rcl

Percentile statistics :  20231227.v01 (using entries in the PDB archive December 27th 2023)
MapQ : 1.9.13
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 6.77 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value

Clashscore I - 13
Ramachandran outliers I N 0.1%
Sidechain outliers I I 0.5%

Worse

Better

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 210492 15764
Ramachandran outliers 207382 16835
Sidechain outliers 206894 16415

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 2 904 - 46% 22% 32%
2 3 853 = 52% 20% 29%
3 4 863 = 50% 19% 31%
4 ) 734 = 54% 24% 21%
) 6 821 = 58% 16% 26%
6 7 719 = 65% 18% 17%
7 A 196 n 62% 38%
8 B 185 66% 29% %

Continued on next page...
W O RLDWIDE
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https://www.wwpdb.org/validation/2017/EMValidationReportHelp#overall_quality
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Continued from previous page...

Mol | Chain | Length Quality of chain
9 C 216 66% 24% T
10 223 = 73% 18% 9%
11 E 566 = 71% 23% 5%
5%
12 F 1171 — 30% 66%
10%
12 G 1171 — 30% 66%
1%
12 H 1171 — 30% 66%
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2 Entry composition (i)

There are 13 unique types of molecules in this entry. The entry contains 48821 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 DNA replication licensing factor MCM2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 2 611 4832 3040 863 899 30 0 0

e Molecule 2 is a protein called DNA replication licensing factor MCM3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 3 608 4782 2997 844 916 25 0 0

e Molecule 3 is a protein called DNA replication licensing factor MCM4.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 4 598 4784 3016 &850 892 26 0 0

e Molecule 4 is a protein called DNA replication licensing factor MCMb5.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 g o7 4524 2841 805 843 35 0 0

e Molecule 5 is a protein called DNA replication licensing factor MCMG6.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
o 6 609 4873 3068 862 917 26 0 0

e Molecule 6 is a protein called DNA replication licensing factor MCM?7.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 7 598 4727 2960 &37 901 29 0 0



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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e Molecule 7 is a protein called DNA replication complex GINS protein PSF1.

Mol

Chain | Residues Atoms AltConf | Trace
Total C N O S
7 A 196 1613 1016 290 295 12 0 0

Mol

e Molecule 8 is a protein called DNA replication complex GINS protein PSF2.

Chain | Residues Atoms AltConf | Trace
Total C N O S
8 B 176 1431 916 242 264 9 0 0

Mol

e Molecule 9 is a protein called DNA replication complex GINS protein PSF3.

Chain | Residues Atoms AltConf | Trace
Total C N O S
) C 194 1552 985 268 293 6 0 0

e Molecule 10 is a protein called DNA replication complex GINS protein SLD5.

Mol

Chain | Residues Atoms AltConf | Trace
Total C N O S
10 D 203 1679 1065 290 314 10 0 0

e Molecule 11 is a protein called Cell division control protein 45 homolog.
Mol

Chain | Residues Atoms AltConf | Trace
Total C N O S
1 k 038 4380 2785 751 813 31 0 0

Chain

There is a discrepancy between the modelled and reference sequences:

E

Residue

Modelled

Actual

Comment

Reference

346

GLN

GLU

variant

UNP 075419

e Molecule 12 is a protein called WD repeat and HMG-box DNA-binding protein 1.

Mol | Chain | Residues Atoms AltConf | Trace
12 F 403 rl3ﬂ(2)t1a31 2(%8 5?9 585 281 3 0

12 G 403 rl2;(2)t1a31 20(?38 51219 585 281 3 0

12 H 403 ggtlzl 2(%8 51219 585 281 3 0

O RLDWIDE

OTEIN DATA BANK
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There are 126 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
F -41 MET - initiating methionine | UNP O75717
F -40 SER - expression tag UNP O75717
F -39 ALA - expression tag UNP O75717
F -38 TRP - expression tag UNP O75717
F -37 SER - expression tag UNP O75717
F -36 HIS - expression tag UNP O75717
F -35 PRO - expression tag UNP O75717
F -34 GLN - expression tag UNP O75717
F -33 PHE - expression tag UNP O75717
F -32 GLU - expression tag UNP O75717
F -31 LYS - expression tag UNP O75717
F -30 GLY - expression tag UNP O75717
F -29 GLY - expression tag UNP O75717
F -28 GLY - expression tag UNP O75717
F -27 SER - expression tag UNP O75717
F -26 GLY - expression tag UNP O75717
F -25 GLY - expression tag UNP O75717
F -24 GLY - expression tag UNP O75717
F -23 SER - expression tag UNP O75717
F -22 GLY - expression tag UNP O75717
F -21 GLY - expression tag UNP O75717
F -20 SER - expression tag UNP O75717
F -19 ALA - expression tag UNP O75717
F -18 TRP - expression tag UNP O75717
F -17 SER - expression tag UNP O75717
F -16 HIS - expression tag UNP O75717
F -15 PRO - expression tag UNP O75717
F -14 GLN - expression tag UNP O75717
F -13 PHE - expression tag UNP O75717
F -12 GLU - expression tag UNP O75717
F -11 LYS - expression tag UNP O75717
F -10 GLU - expression tag UNP O75717
F -9 ASN - expression tag UNP O75717
F -8 LEU - expression tag UNP O75717
F -7 TYR - expression tag UNP O75717
F -6 PHE - expression tag UNP O75717
F -5 GLN - expression tag UNP O75717
F -4 GLY - expression tag UNP O75717
F -3 SER - expression tag UNP O75717
F -2 SER - expression tag UNP O75717
F -1 ALA - expression tag UNP O75717
F 0 THR - expression tag UNP O75717

Continued on next page...

EMD-10621, 6XTY
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Continued from previous page...

Chain | Residue | Modelled | Actual Comment Reference
G -41 MET - initiating methionine | UNP O75717
G -40 SER - expression tag UNP O75717
G -39 ALA - expression tag UNP O75717
G -38 TRP - expression tag UNP O75717
G -37 SER - expression tag UNP O75717
G -36 HIS - expression tag UNP O75717
G -35 PRO - expression tag UNP O75717
G -34 GLN - expression tag UNP O75717
G -33 PHE - expression tag UNP O75717
G -32 GLU - expression tag UNP O75717
G -31 LYS - expression tag UNP O75717
G -30 GLY - expression tag UNP O75717
G -29 GLY - expression tag UNP O75717
G -28 GLY - expression tag UNP O75717
G -27 SER - expression tag UNP O75717
G -26 GLY - expression tag UNP O75717
G -25 GLY - expression tag UNP O75717
G -24 GLY - expression tag UNP O75717
G -23 SER - expression tag UNP O75717
G -22 GLY - expression tag UNP O75717
G -21 GLY - expression tag UNP O75717
G -20 SER - expression tag UNP O75717
G -19 ALA - expression tag UNP O75717
G -18 TRP - expression tag UNP O75717
G -17 SER - expression tag UNP O75717
G -16 HIS - expression tag UNP O75717
G -15 PRO - expression tag UNP O75717
G -14 GLN - expression tag UNP O75717
G -13 PHE - expression tag UNP O75717
G -12 GLU - expression tag UNP O75717
G -11 LYS - expression tag UNP O75717
G -10 GLU - expression tag UNP O75717
G -9 ASN - expression tag UNP O75717
G -8 LEU - expression tag UNP O75717
G -7 TYR - expression tag UNP O75717
G -6 PHE - expression tag UNP O75717
G -5 GLN - expression tag UNP O75717
G -4 GLY - expression tag UNP O75717
G -3 SER - expression tag UNP O75717
G -2 SER - expression tag UNP O75717
G -1 ALA - expression tag UNP O75717
G 0 THR - expression tag UNP O75717

Continued on next page...

EMD-10621, 6XTY
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Continued from previous page...

Chain | Residue | Modelled | Actual Comment Reference
H -41 MET - initiating methionine | UNP O75717
H -40 SER - expression tag UNP O75717
H -39 ALA - expression tag UNP O75717
H -38 TRP - expression tag UNP O75717
H -37 SER - expression tag UNP O75717
H -36 HIS - expression tag UNP O75717
H -35 PRO - expression tag UNP O75717
H -34 GLN - expression tag UNP O75717
H -33 PHE - expression tag UNP O75717
H -32 GLU - expression tag UNP O75717
H -31 LYS - expression tag UNP O75717
H -30 GLY - expression tag UNP O75717
H -29 GLY - expression tag UNP O75717
H -28 GLY - expression tag UNP O75717
H -27 SER - expression tag UNP O75717
H -26 GLY - expression tag UNP O75717
H -25 GLY - expression tag UNP O75717
H -24 GLY - expression tag UNP O75717
H -23 SER - expression tag UNP O75717
H -22 GLY - expression tag UNP O75717
H -21 GLY - expression tag UNP O75717
H -20 SER - expression tag UNP O75717
H -19 ALA - expression tag UNP O75717
H -18 TRP - expression tag UNP O75717
H -17 SER - expression tag UNP O75717
H -16 HIS - expression tag UNP O75717
H -15 PRO - expression tag UNP O75717
H -14 GLN - expression tag UNP O75717
H -13 PHE - expression tag UNP O75717
H -12 GLU - expression tag UNP O75717
H -11 LYS - expression tag UNP O75717
H -10 GLU - expression tag UNP O75717
H -9 ASN - expression tag UNP O75717
H -8 LEU - expression tag UNP O75717
H -7 TYR - expression tag UNP O75717
H -6 PHE - expression tag UNP O75717
H -5 GLN - expression tag UNP O75717
H -4 GLY - expression tag UNP O75717
H -3 SER - expression tag UNP O75717
H -2 SER - expression tag UNP O75717
H -1 ALA - expression tag UNP O75717
H 0 THR - expression tag UNP O75717

EMD-10621, 6XTY
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e Molecule 13 is ZINC ION (CCD ID: ZN) (formula: Zn).

Mol | Chain | Residues Atoms AltConf
13 9 1 Toltal Zln 0
13 4 1 Toltal Zln 0
13 5 1 Toltal Zln 0
13 6 1 Toltal Zln 0
13 7 1 Toltal Zln 0
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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

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
quality criteria for which they contain at least one outlier: green = 0, yellow = 1, orange = 2

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)

and red = 3 or more.

Page 10

CYoL
[ gosr |

83D -

98TA [ ogen | 5L €891 02LT i
62€0 2€9d

mmﬂo 8CEN ‘

8LTA -
SCeEA

81,3

|
© = o
o @ o
KIS~
A:I>:

829V
LT91 9T.Ld

6ESA S6LI
I STLT
LBl

61€T ,€97 mﬂw.ﬁ

{47474 9€ST o191

§1€D0
e o
TTEA

- STHA 2esd

Sl i boas 1191
o 5 0ess

-
.2 4

€194

TOEH 80¥%d 923D 9090

88271 S0¥S ¥esa 0091

86SL
2091 LTSI
MMM.W - 918d L69Y

6651 9650
- Prsy

9.4 eR £TaA

7630
€639N
TSN
T69%

1128
peT TTSH

6v2d

e g8EA ¢

8894
78N L08d
- 18Sa
Tved 98ST

R ovey ¢ HMM omm.._ mmﬁ 6395 0.
Bl o hy

1627 LLe¥ 989H

9€ea |

G894
] e o ¢
mmmz mhm.»

outlier are shown as a green connector. Residues present in the sample, but not in the model, are
22% 32%
| - - . o o m
I | o mgom
-
-

€89H VEA

e a9elL 6873 089A 67.a

veey e | .
€220 99€d
S9EN -

¢
s1zd I ¢ e “
¢
¢

9.9V 2008

46%
|

v i c

eTZN 1€ [ |
ZTCH | oggd LLv1
] 35€0 | |
L02A | | 1971
| LyEA | 99ps

vozy ] SOVL
0z vveN v9v1
e | EvEd £oTH Eoo S 1284

102N cves ¢ cow 1593 LTLy 0.
[ | ] T9%A [ | 9TLA
8674 SEEA 8%9a | seu 8184
L6TH l [ ] ¥TLI [ |
¢ 3p9 £TLA HI8H

S6TI CTEED 7¥98 TTLA -

[ | TeeN ¢ o | evod CoTes 7080

|
699d ¢
8990

L99A €€Ld

¢

B &
Ek
L2 2

9394 et

zu88
1291
0481
893
1954
9938
595 €193 G
v98d
S9SH
z9gu
Togb
093
855y

e Molecule 1: DNA replication licensing factor MCM2

shown in grey.

Chain 2:

R LDWIDE

O
PROTEIN DATA BANK

erbDeBe

W


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

EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 11

ing factor MCM3

ication licens

DNA repl

e Molecule 2

29%

20%

52%

5%
L

Chain 3

0.La

9911

7910

29Tl
1911

85Td

9STA
SGTH

(434
TS8T4
0818
671D
8v1d

SYTA
14428

1714

9€TA

€ETA

6CTA
8214

9TTH

4434

[4q1i]
8TTT

ST1d
2944

00TY

1820
6.24
892a

192a
9921

6%
¥¥eI
€¥TL
(474l

B6ETA

LETA

0€TH

6221

Lgen

902a

08TS
6.10

€LT3
TLIA

69TA

0 4]

¢

¢

¢

0 9THY
ST¥9
YIvL
|
60%Y

L

€0%A

00%T
66€T

96€N

76EN
E€6ES

T6ed

0€EN

8CEN

9ZET

veed

ETEN

8820
824

pXa<is
9251
S¢Sa

€254

1291

TTSH
018d
60SL
8083

T0SA

€670
26¥S

L8¥1
9874

8%V
08%4

€70

TLYW

6974
89YH
L9YI

SOTL

£9%a

0 [457% 71
0 0978

8G¥M

Ii

el

8694

8893

9890

89

9.L9V

€L9H

TL9L

S99L

€991
C99L

6399L
8597

SS9L

9790
Sy9b

1794

8€9d

Ye9x

1291

S¢9d

€291

919X

809A

b & 4

ing factor MCM4

ication licens

DNA repl

e Molecule 3

31%

19%

50%

5%
L

Chain 4

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 12

8€Ta

¢

€CTA
{444

ozex
6120

S1¢I
[q549]

€0CI
cozh
TOCZN
0021
6674

9674
S6TH
V6T

(4391
T6Td

0 0672
0 68TL

STva

47208
{4474

8T¥A

§4572%
215721

80%A
LOTN

S07A
COvN
TOvA
00%4
96€V
06EA
88EA

LLEQ
9LEN

S9eb
¥5€1
LEEW
9EES
SEEH
8CE€D
9CES
6T€Y
60€0
80€A
L0gb
90€D
€821
8.2a

9.2d
S.LTN

TLCW

975X

& 4

SESD
vess
€ESL
6254
SCSN

(4478
12sb

€19D
¢14d

€053

1054

6674
9L¥I
€LVH

cLvd
TL7A

6975

o o 2

L9%V

[4ia¢

8SVI
L5va

1674

6771
8¥¥T

YA

SYvd

{57478

ha s o oo o BB R 2

99971

0994

8994

9994

%390
€59d

1891
05971

S%9a

TE9I

veomM

2198
TT9L

809N

8691

18971
989

789N

2891

ing factor MCMbH

ication licens

DNA repl

e Molecule 4

21%

24%

54%

8%

Chain 5

64

684

18K
98d

084
6.8

9.d

YLK

S91

09y
6G1

9G4

£G4

154

j4548

Tred
otea

102D

L6TD

T6TA

8T

T8IN

LLIN

ZAN

€LTY
TLID

0LTI

1974

9STI

2¢STd

9%1s
SHTW

€v1a

YETd

CETY

1

8CT1

+

60TH

LOTY

S0THE

961
S6H

oo o4

€2eY
61€d

81ed
L1€0

L6271

T62S

68C1

L8TA

€LTA

0428

99ZH

evey
[474:8

0%ed

8€CH
LgTd
9€TA

Tecd
[oot]

8cTA

0 T0%D

0 16€D
Y6EA
z6EN
16€1
06€1

L8EN

S8EL

18€D
08€T

8LET
LLET

cLed

S9€1

€9eN

8G€d

9S€1

TSeR

8¥ed
LYEL

(4%

6€ET
8EES

SEeET
YEEN

zeeR
TEEN

8CET

G2ET

£8%S

1874

LLYL

TLYY

OO0 OSO OO

89¥%S

0EYd

STvd
vevs

Teva

9TVY

PO © 0009009000000 G000

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 13

¢

€654
01 sgel 0gvH [ zesa |
%91 [ | ¢ ol 1654

| opev 601d eczh zTEeY |
698 | [ | 1281 ¢ 185D
| 8g9d mma 9z 0zed [ |
mem 761 0 0 THvE wmmé
o e = & o
898 o L1y | eews |
£€9L ] [ | 8evd
[] 0 [454] ¢ ¢ e
ObSH \.mﬁ 384 ﬂ ¢ 987
o
-m_,H 1293 W ﬂom -ma 0 0 1954
\.m wﬂmm i wm oted ¢ I
2e91 ] mw,,_ 6614 60£Y ¢ 8594
orean ST9V 65N | 4 ¢ |
‘ 0€SA 194 I €611 ‘
0 6250 | €197 153 ﬂ 0
@ scax T 94d 0674
omEE o i
0 9zsd Mww% 2 b L8TN “
©o
¢ [] — = 98TV M

Cone vesu

184 e
€15 G

> oo
le
e E
~ 172}
ing factor MCM6
slﬁ-ﬂ-s
(& (=] o =]
sooe o

8€9a

189D
g vLTA

985k €E9Y

- S85Y LTd

9294

¥ea S2¢9I

€893
oza

o g

1291
0z9d
6194

T89%
0853
6.LSY
1,83 9191
cr198
TT9%

0 019l

0 6091
|

T09Y

1091

C¢LSd

0450
695)

4G9k
$598

€991

669

LEEA SLvd 8684

165D
6ZEN TLYA

0zTY | | S65A
[ | 9zeN 0* $6ST

0983
889V | | 8H9L
9950
a8¥T 38T 594

- SmiZm
= =
-
|
e Molecule 5: DNA replication licens
7%
Chain 6: 58%
oo
s .
oo
-I---I II
=~} ~ = L] -3 OAanQn o = oo £
oo
by |
|
II II LB | | |

17%

18%

R LDWIDE

O

erbDeBe

PROTEIN DATA BANK

ing factor MCM7

tion licens
65%

1Ca

DNA repli

5%

e Molecule 6
Chain 7:



EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 14

o 4

¢

80
1.4
cL

€9A

95V
€50
2s1
Tsa

8%1

g

)
IIq1
(=7

0%1
6€Y4

9eb

¢

T6TL

981h
S81Q

(43198

6LTA
8LIA

S.1d

cLTE
TL1S

6974
9971
SSTQ
€5TH

6%TI
8¥TA

wid
LETA
9€TT
SETI

€ETH

0821

0LZH
692a

99zh
€924
29Tl
T9ZN
PAIAN

152

6¥%CI
8¥ZN
L%TH
ovTA

cvea
ves

9€TH
€eeh
144
tadi]

2ee]
13498

6G¥H

SYva

9TvY

-

LO%H

@ OO & O V0909000 o o

€0V

T0%S
00%4

seea
vLEN

69EN

¢

1

€9€a

8ved

eved

6T€T

6834
9839A
2T8SL
§.94

AL
9950

7954
B6SSH

%9971
€99d

L¥Sd
B6ESA
8€SL
LEST

veSY
€EST

625N
phact
[44:1s]
Tes1
02s1
ASLS

F0SN
€050

T0ST
00Ss

0 S99

Y791

2%9a

61971
8794

2098

009&

tion complex GINS protein PSF1

ica

DNA repl

e Molecule 7

38%

62%

Chain A

88Th

€814

1874

6.74

9L14
SLTH
7L10

0LTH
6971
8911

991S
S9TL

291a
T9TA

8GTd

{4 %]
TST4

6714

LYTA
47450
8ETY

SETA

€ETD

621D

1218

§4498

61TH

9TIN
STIN

TTIH
or1d
6073

LOTV
¥014

€0TH
{40

961S
S6T1
611

T611
06TA

PSF2

11

tion complex GINS prote

ica

DNA repl

e Molecule 8

—
5%

29%

66%

Chain B

LOTI

¥018
€0TY

TOTN
0071

96.L

S8L
84

8.3

091

PSF3

111

tion complex GINS prote

ica

DNA repl

e Molecule 9

R LDWIDE
PROTEIN DATA BANK

w_ 0



EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 15

10%

24%

66%

Chain C

€0Ta

0074

LEd

Sed
veA
€ed
ce1

LTH
€ca
[4a
128
8TIN

L4

S0ZN
$0Zh

lex GINS protein SLD5

20z1
TOCZN

68TM
08Th
eL1Yd
6910
8911
L9149
S9TA
T9TL

SSIN

C§Ts
TS1d

SETS
YETI

oeTrd
621d
8CIs

€eT1
[441:]

v11d
€110

LOTA
90TA

ion comp

icat

DNA repl

e Molecule 10

8¥TH
elqxc
€CTS
90TH

S0Td
v0Td

9%

1012

1671

18%

(4N

28N

08I

Led

eV

62y

73%
-

441

zelL
121

Chain D

L

(/448

1121

L0ocyd
90CI

Y0CH

20zs

ion control protein 45 homolog

002X
6674
86711
L61Q

88TL
1810

F

0814

8L14

SLTA

e Molecule 11

€LTT

29T

CSIN

6V

1vis

Cell d

—
5%

23%

71%

Chain E

¢

(441

8TTT
90TA
00TL
66a
860

S64

& 4

6€T

Led

80CH
L0TM

ot
€024

00ZH

LB1S

811

874

9.7

cLTY

69T

S9TA

veTd

€ETI

0ETA

9gTa
S2T1

EVEN

veer

0 0€eD
8zed
STEA
jz430]
£zl

61€D
8TEN

9TEV

e1ed
z1ed

60€X
S0€A
6624

L8TH

Y6y

[457.8
1671
06%d
S8%Y

287

08%S

L1974

YLY1

9%y

86€T

68€Y
98€S
etcioc
¥8eEW
T8EN
0L
69€H
89¢€4
L9ged
¥9eH

E€GEN

i L

0GSY
6791

9€SYH

T€Sd

Lesd

0ZSN

S18S

T18d

808D

90SA

e Molecule 12

¥0sA

0059
667

96%d

in 1

te

ing pro

WD repeat and HMG-box DNA-bind

66%

30%

6%

Chain F

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 16

®* & 0O o

SO & & 0O oo

0

00

wowﬁ

th<

wwhz

om»s

wﬁhH
LTL0
wﬂﬁo

Nﬁwx

e Molecule 12: WD repeat and HMG-box DNA-binding protein 1

10%

66%

30%

Chain G:

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 17

< oo

¢
¢
¢
¢
¢
¢

TvSM

¢
¢
¢
¢
¢
¢
¢

823a

it

@ COO PO PPPO G0 90 O VOO 9O S0

02sa

o oo

< O °

7591

1

679N

LY9N

0 Q@ COPPPPPPO VPP PP0P0O0GO G000

L 4

th<
wwhz

e Molecule 12: WD repeat and HMG-box DNA-binding protein 1

<>

11%

Chain H: — 30%

66%

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-10621, 6XTY

wwPDB EM Validation Summary Report

Page 18

8EVL

%994
€950

L 4
Smm
o

%591

@  © 0O VO S0 o o o

<>

< <&

@ 0 o

¢
¢
¢
¢
¢
¢
¢
¢
¢

Q@ OO PP PPPPPG & 90 O 99000000

S <

0ELM

SO 00O oo 0000 OOV P0P0P0000PPPPPPPPPPPP0O0O0O0OO000

m><

<
o
Q
==

wwhz

O

R LDWIDE
PROTEIN DATA BANK

W



Page 19

wwPDB EM Validation Summary Report

EMD-10621, 6XTY

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 15393 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) 54.3 Depositor
Minimum defocus (nm) Not provided

Maximum defocus (nm) Not provided

Magnification Not provided

Image detector FEI FALCON IIT (4k x 4k) Depositor
Maximum map value 1.639 Depositor
Minimum map value -0.543 Depositor
Average map value 0.003 Depositor
Map value standard deviation 0.070 Depositor
Recommended contour level 0.4 Depositor
Map size (A) 455.8, 455.8, 455.8 wwPDB
Map dimensions 430, 430, 430 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.06, 1.06, 1.06 Depositor



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#experimental_info
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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 2 0.34 0/4923 0.44 0/6648
2 3 0.39 0/4859 0.47 0/6563
3 4 0.45 0/4870 0.50 | 1/6579 (0.0%)
4 5 0.40 0/4590 0.47 0/6171
5 6 0.43 0/4955 0.49 0/6685
6 7 0.43 0/4801 0.49 0/6482
7 A 0.37 0/1645 0.46 0/2210
8 B 0.44 0/1462 0.45 0/1981
9 C 0.41 0/1587 0.43 0/2143
10 D 0.41 0/1711 0.45 0/2305
11 E 0.39 0/4472 0.42 0/6037
12 F 0.09 0/3293 0.26 0/4462
12 G 0.09 0/3293 0.26 0/4462
12 H 0.09 0/3293 0.26 0/4462
All All 0.37 | 0/49754 | 0.43 | 1/67190 (0.0%)

There are no bond length outliers.

All (1) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
3 4 458 | ILE | N-CA-C | -5.10 105.89 113.39

There are no chirality outliers.

There are no planarity outliers.

5.2 Too-close contacts (i)

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

WO RLDWIDE

PROTEIN DATA BANK
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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 2 4832 0 4839 252 0
2 3 4782 0 4826 155 0
3 4 4784 0 4825 141 0
4 d 4524 0 4608 219 0
) 6 4873 0 4901 156 0
6 7 4727 0 4758 122 0
7 A 1613 0 1606 84 0
8 B 1431 0 1456 101 0
9 C 1552 0 1504 45 0
10 D 1679 0 1700 33 0

11 E 4380 0 4331 239 0
12 F 3213 0 3168 30 0
12 G 3213 0 3168 94 0
12 H 3213 0 3168 31 0
13 2 1 0 0 0 0
13 4 1 0 0 0 0
13 5 1 0 0 0 0
13 6 1 0 0 0 0
13 7 1 0 0 0 0
All All 48821 0 48858 1271 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 1271 close contacts within the same asymmetric unit are listed below, sorted by

their clash magnitude.

Atom-1

Atom-2

Interatomic

distance (A)

Clash

overlap (A)

1:2:562:ARG:HH21 5:6:440:HIS:CD2 1.19 1.58
1:2:377:ARG:CG 1:2:565:VAL:HG22 1.33 1.57
8:B:59:ARG:CZ 12:G:703:ARG:HD2 1.20 1.57
1:2:377:ARG:CD 1:2:565:VAL:HG22 1.33 1.56
2:3:416:ARG:CG 4:5:456:VAL:HG11 1.31 1.55

There are no symmetry-related clashes.
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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 2 603/904 (67%) | 523 (87%) | 80 (13%) 0 |
2 3 602/853 (7T1%) | 532 (88%) | 70 (12%) 0 |
3 4 592/863 (69%) | 507 (86%) | 84 (14%) | 1 (0%) 44 |78
4 5 563/734 (77%) | 503 (89%) | 59 (10%) | 1 (0%) 44 |78
5 6 603/821 (73%) | 538 (89%) | 62 (10%) | 3 (0%) 25 64
6 7 592/719 (82%) | 528 (89%) | 63 (11%) | 1 (0%) 44 |78
7 A | 104/196 (99%) | 170 (88%) | 24 (12%) 0 [100] [100]
8 B 174/185 (94%) | 161 (92%) | 13 (8%) 0 |
9 C 190/216 (88%) | 173 (91%) | 17 (9%) 0 |
10 | D | 201/223 (90%) | 186 (92%) | 15 (8%) 0 100 ] [ 100]
11 | E | 534/566 (94%) | 480 (90%) | 54 (10%) 0 100 | 100]
12 | F | 404/1171 (34%) | 396 (98%) | 8 (2%) 0 (100 [ 100]
12 G 404/1171 (34%) | 396 (98%) | 8 (2%) 0 |
12 | H | 404/1171 (34%) | 396 (98%) | 8 (2%) 0 100 | 100]
All | ALl | 6060/9793 (62%) | 5489 (91%) | 565 (9%) | 6 (0%) 50 |83

5 of 6 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
5 6 540 CYS
3 4 653 PRO
4 5 115 PRO
5 6 559 ILE
5 6 563 ILE
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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 2 535/781 (68%) 535 (100%) 0
2 3 527/742 (71%) 527 (100%) 0
3 4 530/753 (70%) 528 (100%) 2 (0%)
4 5 494 /625 (79%) 493 (100%) 1 (0%)
) 6 545/724 (75%) 541 (99%) 4 (1%)
6 7 514/619 (83%) 507 (99%) 7 (1%)
7 A 174/174 (100%) 173 (99%) 1 (1%)
8 B 160/169 (95%) 160 (100%) 0
9 C 167/186 (90%) 167 (100%) 0
10 D 188/205 (92%) 188 (100%) 0
11 E 491/517 (95%) 489 (100%) 2 (0%)
12 F 350/1017 (34%) 347 (99%) 3 (1%)
12 G 350/1017 (34%) 347 (99%) 3 (1%)
12 H 350/1017 (34%) 347 (99%) 3 (1%)
All All 5375/8546 (63%) | 5349 (100%) | 26 (0%)

5 of 26 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
7 A 80 LEU
12 F 599 LEU
12 H 601 VAL
11 E 284 TRP
12 F 601 VAL

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

such sidechains are listed below:

Mol

Chain

Res | Type

7

A

72 ASN

Continued on next page...

5 of 98
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Continued from previous page...

Mol | Chain | Res | Type
11 E 37 GLN
7 A 188 GLN
9 C 155 ASN
11 E 339 ASN

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 5 ligands modelled in this entry, 5 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.


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
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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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-10621. 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.

WO RLDWIDE

sie

PROTEIN DATA BANK
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6.2 Central slices (i)

6.2.1 Primary map

X Index: 215 Y Index: 215 Z Index: 215

6.2.2 Raw map

X Index: 215 Y Index: 215 Z Index: 215

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: 233 Y Index: 236 Z Index: 254

6.3.2 Raw map

X Index: 0 Y Index: 0 Z Index: 0

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


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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_views
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6.6 Mask visualisation (i)

This section shows the 3D surface view of the primary map at 50% transparency overlaid with the
specified mask at 0% transparency

A mask typically either:
e Encompasses the whole structure

e Separates out a domain, a functional unit, a monomer or an area of interest from a larger
structure

6.6.1 emd 10621 msk 1.map (i)



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks
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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)
s
i

T T
-0.5 0.0 0.5 1.0 1.5
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

80000 -+
E 60000 -
= — \olume
v Recommended contour
g level 0.4
g 40000 A

20000 -+

D T T I L)

T
—0.5 0.0 0.5 1.0 1.5
Contour level

The volume at the recommended contour level is 757 nm?; this corresponds to an approximate
mass of 683 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

5.0 A
2.5 1
0.0 1
3 \_
=l
D 55 —— Primary map RAPS
= Raw map RAPS
e Reported resolution
£ —5.01 T 6774
=
E
_?-5 .
—10.0 4
_12.5 T — e
T T T T T
0.0 0.1 0.2 0.3 0.4

Spatial frequency (4-1)

*Reported resolution corresponds to spatial frequency of 0.148 A1
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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

Correlation

o —— i —— ——— —

Dﬂ _._.._.._.._..--.--..-..-..-..-.;M}H. -x,-:’\ P N M. S PENE———

T T
0.0 0.1 0.2 0.3 0.4
Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.148 A1

Author-provided FSC

Unmasked-calculated
FSC

- 0143
- 05
+ Half-bit

Reported resolution
677 A+
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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 6.77 - -
Author-provided FSC curve | 6.78 | 9.14 7.05
Unmasked-calculated™ 10.31 | 20.88 13.05

*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 10.31 differs from the reported

value 6.77 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-10621 and PDB
model 6XTY. Per-residue inclusion information can be found in section 3 on page 10.

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

1.0 \
o
= 0.8 1
W
=
T,
E 0.6 4 —— Backbone atoms
£ All non-hydrogen
E atoms
=] Recommended contour
)
o level 0.4
v 0.4
=
g=
]
[}
o
E 0.2 1
0.0 . T .

T T
—0.5 0.0 0.5 1.0 1.5
Contour level

At the recommended contour level, 91% of all backbone atoms, 77% 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 0.7680 . 0.1270

2 0.8100 . 0.1330 "
3 0.8100 . 0.1200 '
4 0.8170 . 0.1280

5 0.7610 . 0.1260

6 0.8180 N 0.1210

7 0.8260 . 0.1250

A 0.8330 . 0.1430

B 0.8010 . 0.1520

C 0.8150 . 0.1420

D 0.8350 . 0.1380 00
E 0.7980 M 0.1410 e
F 0.6680 . 0.1200

G B 0.5650 . 0.1270

H B 0.5750 . 0.0990
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