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PDB ID
EMDB ID
Title
Authors
Deposited on
Resolution

Jan 5, 2026 — 05:53 pm GMT

9QMS / pdb_00009qms

EMD-53237

DNA-PK bound to 153 bp H2AX nucleosome with ATPyS
Hall, C.; Chaplin, A.K.

2025-03-24

5.00 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.dev129
MolProbity : 4-5-2 with Phenix2.0
Percentile statistics : 20231227.v0l (using entries in the PDB archive December 27th 2023)
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) : 247


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 5.00 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

Ramachandran outliers NN

Sidechain outliers NN

Worse

Percentile Ranks Value

0 Percentile relative to all structures

[I Percentile relative to all EM structures

. 7
W 0.1%

0.0%

Better

Metric Model-Map Fit Percentile Ranks Value
Q-score I ] D 0.168
Worse Better
0 Percentile relative to all EM structures
[ Percentile relative to EM structures of similar resolution
Metric ‘Whole archive EM structures Similar EM resolution
(#Entries) (#Entries) (#Entries, resolution range(A))
Clashscore 210492 15764 -
Ramachandran outliers 207382 16835 -
Sidechain outliers 206894 16415 -
Q-score - 25397 1057 ( 4.50 - 5.50 )

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 O 4128 51% 34% T
1 0 4128 49% 35% T
2 732 57% 33% 0%
2 N 732 50% 37% 13%

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

Mol | Chain | Length Quality of chain

=

2 1 732 47% 23% 29%
75%

.
2 n 732 52% 19% 29%
3 C 143 41% 29% 30%

n
3 G 143 48% 20% 31%

n
3 ¢ 143 47% 24% 29%
3 g 143 48% 21% 31%
4 D 126 40% 33% 27%

M
4 H 126 49% 23% 28%

=
4 d 126 44% 28% 28%
4 h 126 48% 25% 27%
5 A 136 46% 24% 30%
5 E 136 51% 19% 29%
5 a 136 45% 20% 35%
5 e 136 43% 22% 35%
6 B 103 42% 34% 23%
6 F 103 57% 19% 23%
6 b 103 49% 27% 24%
6 f 103 46% 30% 24%

I
7 K 609 49% 32% 19%
I

7 M 609 51% 29% 19%

— |
7 k 609 60% 21% 19%

57%
|

7 m 609 61% 20% 20%

- —
8 I 153 48% 42% 9%
8 i 153 21% 71% 8%

L —
9 J 153 37% 54% 8%

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

Mol

Chain

Length

Quality of chain

9

]

153

30%

62%

—
8%
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2 Entry composition (i)

There are 9 unique types of molecules in this entry. The entry contains 113260 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-dependent protein kinase catalytic subunit.

Mol | Chain | Residues Atoms AltConf | Trace
! O 3514 ;800?; 18335 4513 5?19 126 0 0
1 © 3905 57052519 17385 4%7 5(%0 127 0 0
e Molecule 2 is a protein called X-ray repair cross-complementing protein 5.
Mol | Chain | Residues Atoms AltConf | Trace
2 L 656 E(Q)Z&(LJI 3?515 81;3 9(9)6 286 0 0

2 N 640 E(itlil 32070 81210 9(6)8 286 0 0

2 1 oI Z(itla%l 2(510 612\;3 7(7)1 283 0 0

2 " o1 Z(igaﬁl 26%0 612\314 7(6)9 283 0 0

e Molecule 3 is a protein called Histone H2AX.

Mol | Chain | Residues Atoms AltConf | Trace

3 ¢ 100 T706t;Ll 435 1129 1(??3 0 0

3 G 8 rlj;f; 1 4?0 114\114 1(??1 0 0

¥ ¢ 102 T7O7t§L | 431 11;3 1(3?5 0 0

¥ & %9 T705t ! 1 4(733 11:115 123 0 0

e Molecule 4 is a protein called Histone H2B type 1-J.



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms AltConf | Trace
IR T HIEEE
4 H Il T;)(g“ l 45115 11;15 121 2 0 0
4 d o T;)Ots l 427 11;15 1?’))4 2 0 0
IR YT HIEEE
e Molecule 5 is a protein called Histone H3.1.

Mol | Chain | Residues Atoms AltConf | Trace
s A T e s s g | 0| O
AR RN P
g e 58 T7O1t;L 1 4(534 11:\3]4 1(2)5 ASL 0 0
g ¢ 58 T702tfL 1 4?6 11:\315 1C2)6 ASL 0 0
e Molecule 6 is a protein called Histone H4.

Mol | Chain | Residues Atoms AltConf | Trace
0 B 7 rl;jo?ffl 4%0 11;11 1(89 ? 0 0
0 F & T(‘)‘O?ffl 4%0 11;11 1(59 ? 0 0
0 b s 2053 1 3(933 11;]0 186 ? 0 0
o | 1™ | o0 s om0 | O

e Molecule 7 is a protein called X-ray repair cross-complementing protein 6.

Mol | Chain | Residues Atoms AltConf | Trace
7 K 493 rggﬁl 25028 615\)18 7(3?6 188 0 0
7 M 493 g;;%l 25043 61;Il 7(??8 188 0 0
7 k 493 gggl 25(?’)8 616\;6 726 1S8 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
! o 489 1;3;31 25C14 6120 7(;2 1S7 0
e Molecule 8 is a DNA chain called DNA.
Mol | Chain | Residues Atoms AltConf | Trace
8 ! 139 rggt;;l 1?515 51;]5 8(?31 11;8 0 0
8 ' 11 ggt%l 13334 5§0 851)6 121 0 0
e Molecule 9 is a DNA chain called DNA.
Mol | Chain | Residues Atoms AltConf | Trace
o 10| %6 136 a0 sn 10 0
) ) 141 ggg;l 1??75 5122 8(27 1121 0
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15%

34%
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51%

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: DNA-dependent protein kinase catalytic subunit

3 Residue-property plots (i)

and red = 3 or more.

Page 8
Chain O:

€0TA

00TI

860

183
981

HA O AN M 00O A N®MFON O 100N 00O 100N~ 00O
< < BN W o O o NSNS N~ N~ [ oo W © © oo o o 0 o
o - ~ — -~ o o o o - Al - oo N
nE X O BHAd X ABEEdMXEREMEMA Jd4d EenEEA =00 =

v8d
€84

9LT

6ETYH

CETI
TETT
0€TT

8CTT

92Td

iZ45:
€210

811d
L1

1110

60TN

90T

L6271

v6cd

¥8cL

8LCH

9.2V
S.2d

€.L2d

6928
89¢d

S9CA
2921

652h

€521
6¥cd

izds]
(444

ovea

SETL
vecd

62CS

Lee1

¥Te1
€22

Teey
0221

8T2d

STed

€12y

01ZS

80TN

T021

S6EN
6ed
£6€X
S8€X
28¢ed
T8EA
08€d
LLEN
69€4
99€X
€9€T

29V
T9ET

6G€T
8G€d

8vel
vred
LEEA
EEEN

LTEN
9CEN

E€CEN
02€eT
61€d
8T€S
STEY
€1eT
60€X
80€1
L0g€d
90€A
€0€H

00€EM

88¥I
L8¥%1
98¥%D

¥8VH
€8¥A
4278
6.L%1
SL¥1
69%Y
79vA

T9%1
09%Y

b Eid]
€SV
[4ci2:8
1S%d

(01747218

8EYT
LEVH

SEVT

£evd

TEVA
0EVA

8¢¥d

0ZvA

21544

STYh
Y1

(458
TT%d
(015778

LOTA

96€4

¥¥SI

0%SH

S€91
YEST

TESH

0€ST
6250
8CSA

€251
2esd

86%d
L6V

S6%A

€674

T6%D
06%I
6874

(4421

0294

L19d
9T9%
STOV

€T9H
21971

7853

2¢8SL
7891

9LSA
S.SI
L9
€191

TLSS
0483
693GA
8954
S9SA
€957

0951

TTLY

60X
80LA

70L4

6.L9%
8L9%

9.L9N
TLIT
69971
899%
L99K
7998

0991
6594

9390
SS97T

2594
TS9A

6794

9%
ShoM
¥¥9d
£%94

1994

8e9d
LEM

T€94
8294

92971

958A
SS8A

2584

0584
6784

8€8)

€E8H

7€81

RLDWIDE

628A

96.LT

¥6.d
€6.L7T
T6LI

063
68LA

18.d

B6E6N
8E6A
LEBN

SE6H
€61
€E€6'T

L26%1

Sz6d
vzed

11434

61671

L16'T

ST6L
716A
€764

1167
0164

L06T

8684

2681
T684

8884
1880
988M

0481
698N

198N
9981
5980
798D
€989

098D
6581

0O
PROTEIN DATA BANK

erpBe

W


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

EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 9

€€0TT

620TD

0ETTY

xqa)

€CTTL

12111
0z1Ts
6TTTH

STTTH
YITTY

TI111

80TTIW

907TI

70111

T0TT4
00TTA

860TH

960TA
S60T1T

260Td

68074

980TA
S80TI

28014

LL0TD

SL0TY
vLOTH
€L0Td
CTLOTY
TLOTN
0L0Td

79014
€90T1
2901y
T90TX
09014
65011
850TS

9S0T.L

6E0TM

81CTS

vicia
€1CTA

TICTA
0121a

80CT1
L0TTM
90211

€0C1S

TOZTN

6611d

9611d

16114

98TTH

78114
mwmﬁo
08TTh
meﬁm
€LITT
TLITT
TLTTM
0LTTH
69TTA

L911Q
99111
S9TT1

LSTTd

SSTTY
7ST1d

2STTY

0STTH
6711

LYTTH
OVTIN
SYIT1
(4958
LETTI

YETTT
€ETTH

LOETI

VOETH

TOETI
00€TS

86CT1
L6274

S6CTY

(41958

68218

6211

SLTTL

0L2T4

L9TTA

%9211

29Tty
19211

6GCT1

PAIAN
98CTM

08211

0%CTL

8€TTH

SECTI

€ETTS
2eTTd

62210

€CTTL

11445 %

CSETS

oveTd
6EETA

LEETA

EEETS

TEETN

62ETY

82ETd

0T€TA
60ETY

14524

68V

€8%T1
[4ia%
18711
08%1D

8L%1S
LLYTH

SLYTT

€911

T9PTV
09%74

SS¥T0

CSYTA
TSTTA

8Y¥11

vvvia

154444

8CYTI

9ZH1h

Y1l
€CYTI
(44745 8

8TVTH

9TH1d

1257499
€171

125749

LOTTH

YOvTH
€0V T

00%TA
66€T0

LBETA

S6ETT

€8STI
28ST1

8LSTV

9.5Ta
S.ST1

99STL
9957

09STA

SGSTH

€9GT4

6€STS
8ESTT

9ESTY

CESTT
T€STT

8¢ST1
LesTd

¥2s11

LISTT

0TSTT

80STH

9991D
S99TH

19914

SG9TI

€5911

TSoTH
0S89TV

8Y911T

9911

YOI
TP9TL

LEITS
9€9Ta
SE9TH
veotv
€EITM
CEITM

0€9Ta
62910
89T

9Z9TM
€2911
6T9TY

81971
LT9TH

ST9TD
71910
€T9TH
CT9TH
119D
809TY
S09T4

TO9TT
009TI

L6STT
96STA

€6STA
CTBSTI

68STN

98STS

96971
S69711

€69TA
2691V

06919

88911

S89TQ

€891

6911

9.9T1

PL9TL

TLOTA

6991d
89914
L9978

0T8TA

908TYH

Y08TH
£081d

TO8TA

86.1T1
L6L11

S6LTA
76.L10
€6LTL
06.L1S

1814

S8LTI
78.L1d
€8.L74
28LTA

6LLTD
8LLT4
LLLTT
9..13
SLLT3

€LLTA
CLLTH

89.T4
L9L1D

CILTH

6SGLT1

LSLTH
98.41d

0S.T1

LYL1T

SYLIN

EVLIN

T88TA
088TH

8.81d
L8111

V.8TA

TL8TH

L9811

€98T4

0S8TA

8%8TI
Ly8TY

0%8T4

8€8Td

9€8T11

0€8TH

8Z8T1
L2811

72811
€281S
(4435

CT96TA
T96T4
096713
696711

989674

TS6TA

67611
8¥6TV
L¥61D
9V6TN

0¥6TA
6E6TT

(4434 4

L16TY
9T6TI
GT6T1
YI6TL

CT6TL
T16T1

cotey
TOTZA

L8TCA
98TCA

78TCA

€8TCH

89121

S9121
7o1Cn

85TCY

9STCA

€STCL

67121

%121
i ney

LETTT

€ET1TT

8124

9TTTN
S2TCh

eeiet

70T

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 10

LLTT1
9.TT1

€.T2D
cLTTA

0.LZeN
6922a

09224

LS9eed
98221
§52T1
v9cey
€8CCTA

8€TTI
LETTI

SETTT

€ETCH
ceTey
Teeed

8ceey
1322

SCCCH

Teeey
0TTTH
61221
81224

912C1
§1CC1
4544

11221
0TZCA

80¢2a
1,022

S022A
2oced
8612
L6TCL
96TCM
€67CI
06TCA

687CI
88Tca

89€TL

99€TH
S9€TN

T9€CI
09€Td

€5€2h

0S€TH
6%€CT

LyeTH
oveey
SveTA
vveTt
evecd
cveed

082CA
6.L2C1

9S¥CN
SS¥CT

9vveT

[4740
(474740

[0i%72aN
6EVCI

SEVTO

eeveH
ZEVTY

(ol 574c

8¢¥ea

144740

0cved

ST9CT

€T¥Cd
(457298
12574
[ 5774c

L0%2D

74

86€TT

v6eTH
€6€TT

06ECH
68€CA
88€TH

S8€TT
78€CA

T8ETA

6.LETW
8.L€cd
L.LeTd
9.g2a
SLETY

€.Le2d
cLeed
TLECd
0LETS

8€5TY
LgSTa
9€STT

vESTN
€ESTS
c¢esed
§TSTM
(44514

02521

8152h
L1521

V1SN

2¢15ea
11821
01521
L0STI
S0SCA

10821

66724

S8¥cY

28¥ea
18%CH

6.LYCM
8LV

SLYCN

E€LYCW

(A48

S9¥2d
Y9vCH

19724

6SVCTA

LS¥ed

20921

8652H

9652Y

¥69ca

68SCA

1852b
meNh
ﬁwmmq
L.LSTd
9.LST
mhﬂmm
99521
mwmus

29521

09G2N
mmﬂwk
99621
meNh
j2citact
omMNH
L¥STS
9¥SCA
S¥se1

Lzlcy

vcLed

c¢cleyd

S§T8TL
{4108

0Z8ZI

60824

9082x

70821
£08C1

10820
0082Y
66,20

LBLTA
96.2V

76.21
€6.2d

16,21

68.LCS
88.LTS

S§8.C1

€8.21

18L2d

LLLTH

8162d

86821
16821

S§68¢d
7682
€68C1
26821
T682H
888CA
£88CS
9.8CA
€.8¢d

69821
89821

9982V

€982D

859821
15820

GS8CA
9824

19824
08824

8€£82h

SE8TH

€€8TL
2¢E8TI

628eH

T10€7T
0T0€S

,00€3d
C00EA

66621
866CS

S662H
9862d
1862M
8623

CTL6TA
1,620

6962V

L9623
v962a
0962

15621
9862V

%3620
€962L

05623
L¥62I

vvecl
€¥6Cd
cveTI
T¥62D
ov62Yd

8E6TA
€621

0€6CZA
62621
8268
Lgeay
9621
Sg6Ta

€T6TM
ceecy
T2ec

T21€1
811€d

TTTEW
0TTEd

80T€ED
LOTET

$0T1ED
€0T€I

880€T
980€T
980€d
$80€h
€80€S
SL0EN

690EN

L90€X
990€d
S90€T
790€4

290€T
T90€T

630€D

250€T
TS0€T

8¥0eN
LY0€S

TYOoEN
8€0€d
S€0ed

TE0EM
0€0€T

ST0€S

1828
wwmmo
£82€T
z8zed
1820
6.2€S
8.zeb
LLZEA
9.2EM
glzes
yLTEN
£12€T
wpmms

FJmmq mwﬂmm
06T€T 99288
o.wmmm 59zed
€8T€T £92€H
| | 29281
6LTEM | |
8LT€T 692€T
| | 852€T
£LTEW L8ze)
zLTe) [ |
TLIEY 55281
041€Q £5z€s
89TEA Bm«,z
99TEN Lyeed
S9TEL oveey
»9TEM Sees
€9T€L | vheea
| zoteN evzel
197€1 | |
| | 6£zeN
mem> wmmmz
197€T qezeN
0STEN | |
| | 1€CEI
odmmu ommmq
L1838 922£a
mema
mema
o1
8z1EN
9zZTET
SzIed
$TTES
gz

seeed

06€€D
68EEN
88EEY
LBEEHT

S8EET

z8eed

€LEEA
TLEEN

69€€d

8GEEY
LGeeY

vseeda

0geed

LYEED

vveed

Seeey

62eeT
8CEET

9zeed
Sceea
veeed
T2eeT
LOEET
voeen
€0€EL
20eeNn
T0€ET
00€EA
L6TEA
€62€0

68C€Y

8.L¥ed

CTLYET

69%€T

L9%€d

S9%€d

€9%€T
coved

63SVEN

9SV€T

YsveT
£5VeV
cSven
T1S7€T

6vveN
8Yved

9VPEN
SYPeET
vhvev

0Z%€0
61%€d

9T¥ET

151579

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 11

VLSEV

CTLSET

L9SEA

LSS€Y

vSg9ed

€99€d
2SSeEN

0SSeN

8%3€D
LYSEL

LESES
9€SES

€e9ed
Prasteli]
YCSEN

ETSEV

TTSGEV

60S€d

90SET

Y0SEY
€0SEA

00S€ES
667€1
867EM
L6YES
967€L

$67€D
£67EM

L8VET
€8VEN

08Y€T

989eM
$89¢ed
789¢€S

289€d

089€T

TLI9EN
TL9EN
0L9EN

899€T
L99€T

S99€W

CT99€T

Te9e%
0e9eyd
6294

929€D
ST9ET

€29¢ed

LT9€T

T19€4

609EN
809€X

909€T

T6SEN

885EM

¢8sed

S9.€3

€9.€Y

T9.€d

65.LEY

memu
CTSLEA
TSLET

6Y.Led

LyLed
ovLed
svled
vviea
E€V.LEH

ﬁdmmx
8ELET
LELEY
9€LEN
SgLed
veELEY

2eLET
TELES
0gLEY
6TLEW
|
9TLEA
|
ccLed
[ teen |
0zTLEY
6TLET
|
9T.LEH
|
OTLEN
[ eosen |
80.LgY
L0L€D
|
$0LED
|
TOLET
00.e3
]
S69€T
]
T69€Y
]
889€S
L89EW

9G8EN
SG8EA
vS8ev

Ty8EM

6E8EA

LEBED

S€8Ed

£€8EY
2€8ed
ﬁMMMn
wm“m>
Sz8eN
4451

zz8ed

om“m:
9 ﬁMMA
€18EN
[4 ﬁmmu.._
608€EL
808EN
,08€d
908€T
S08EM

mo“mH
96.LEW
S96.€d

€6LEA
T6LES

88.LET

VLLET

0LLEA

L9.€1

v96EL
£€96€T
296eY
196€4
mm“m:
omMMH
ww“m&
Tv6ed
O¢MMH
TE€6EY

6C6EN

LT6EN
9T6EN
ST6eT
¥ceeH

0C6ET

81681
|
aT68H
| vrees |
g16e1
21680
|
6068V
|
S068V
|
86881
|
v688d
|
6888
|
zegeT
|
L1885
[oses |
5863
1884
eL8e3
e
TL884
0.8¢8
[ eoseL |
898EA
L98sL
|
09883
69884
| sssen |

LG8€T

410728

2107a
11074

6007d

L0073
900%A

7007A

COOVI

S96€Y

8TT¥D
hﬂqu
PI19d
mﬁmwo
() 237]
60Tva
80TV
LOTHT

SOTYY

[405720

86071

960¥S

¥60%d
€607
26070
1607V
06074
68071
880¥N
L8OVH

S807M

£80%D
28074

080%A

8LOVA
LLOVA
|
¢L0vd
|
890VH
|
%90%1
|
6S0VI
8507A
i
7507V

67074

h¢m¢<
14744728
€YoV
[440170]
19074
0%0vd
6E0VA

8CTTVN
LTTYM
9C1¥d

j£457:

0ZT¥L
6TTYVY

DNA-dependent protein kinase catalytic subunit

e Molecule 1

15%

35%

49%

Chain o

884
183

083a

SeT
€1
€ed

621

Lev

144!
€ea

611

ST1

8¢T1

SCTI
i£45’S

(4455

0TIy

LTTH

STTX
PITA

(AN
1110
0TTL

80T

SOTA

€0TA

00TI
663
860

961
S6%

€61
c6d

(444
[0} 448
SETL
vecd
EETN

T€e1
0€TT

L2271

¥ee1
€2

0ze1
6TCA

91TH

(454

01ZS

Lozh

%021

1021
0024

L6T4
9611

€TEA

0zeT
61€d

L1€d
9T€T

vies
€1€7T

0TEA
60€X1
80€T
L0gd
€0E€H
6624
962A
062X

1821

820
82l

S.24
vL21

0Ley

S8EX
V8EN

28EQ

08eQ

vLeN

y9ed

T9eY
TOET

6G€T

6%eI
8vel

T9ed

6eed
8€€T
LEEN

EEEN
LTEN
9CEN

€674

88¥1
L8%T

S8vh
¥8YH

6.1
8L%D

9.%4
SL¥T

€L¥d

697V
89%1

vovA

09%V
6574

SSPT

ESVH

0S¥
6774

LYvd
ovvd

[4747]

8EVT
LEVH

SEVT

CEVL

8¢¥d

(47

8TVV
LIV

4548
€174

TT%d
OT¥H

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 12

€LST

TLSS
0454

1,954

¥¥SI

TPSH
0%SKH

[4sicks
TS9A

6794

979N
SYoM

€994

LEN

S€9d

ce9d

6294

L2OA
9291

€294

8194

TTON

0v.LI

8ELH

9€LT

0€LT

LTLY
92 LT

veLa

TTLA

8TLN
LTI
9TLA
STLY

€T.3
CTT.LY

0T.Ld
60.L4

%0L4

00L%

1690

€894

CTL91

0L9T
6991
8993
L99K

%998

09971
6594

SG91

LI

S061

€06d

1684

8884

988M

€884

7884

6.8

T€81

786X
€861
(4]

0861
6.L6A

L.6Q

.60

TL6T

690TH
89071

99071

%9014
€9071

09074

2S0TS
TSOTH

67010
87010

9%01d

¥90TI
€70T0

0%0TS
6E0TM

SE0TH
veot1d
€E0TI
CEOTD
620TD

9201y
SCOTT

€20TS
L10TI

¥1011
€T0TI

11074
800TV
S00Ta

T00T4
00073

L66N
ve6M
1661
686

8861
1861

€LTT1
0LTTH
€9TT1
T1ST14
0STTH
67T
CYITH

6€TTd
8ETTI

9ETTY

ver11

T€TTI

L2110

STTTH

€TTTT

TTT11

60TTd

90TTI

Y0111

20173d

00TTA

960TA
S60T1

260Td

1,80TY

S80TI

28014

8LOTY

9.071

vL0TH
€L074

TLOTN

L8211
9GCTM

€S8CTL

OVCTL
6€CTd
8€TTH

9€TTT

T€2TD

8¢CTH
221D

veerd

€1CTA

60CTA

L0TTM
90211

€0TTS

ﬂomﬂz
LBTTT
961Td
S6TTA

€6TTA

T61T4
06TTT

88TTI

98TTH
S8TTH
v81Td
€8T10
28113
T8TTL
08TTh

8L17d

9L11D

9YETL

TyeTd

Nwmﬁs
6EETA
8EETA
LEETA

SEETD
wmmﬁ&
ommﬁw
Y2eTd

CTETL

CIETD
T Hm._” A
womﬁm
TOETI
00€TS
66CTd
86211
L6214
96214

¥62TA

Nmmmﬁx
28211
a&“ﬂ>
9.TTA
mhmqh
TL2TI

89CTN

99210
S9¢Td

19271

6GCT1
85¢1d

wmm~¢
Hmmﬂ>
hw“ﬁ:
0EVTA
6cv1d
8TYTI
LTY1S
9ZHTD
147444

€CHIL

125428

60¥TS
i
90¥1T1
i
E0VTI
i
00%TA
A
86ETA
i
S6ETT
i
C6ET
T6ETA
i
L8ETH
|
C8ETI
|
9.LET1
|
CTLETT
TLETA
[ ord |
B69ETIH
89€T1
L9ETH
99€TL

€9€T1

T9ETH
09€TH
B6SGETT
8SETT
LSETH
9SETM

€S€Td

6VETT

CESTT
TESTT

B6CSTA
8CST1
L2814
9zsTd
GZSTD
wmmﬁq

12314

61574

L1ST1
91514

71811
€TSTD

0TST1

68V T

78Y11

B6LYTA

LLYTH
9LVTH
SLYTT
whmﬁn

89711

997 TN

7oV1T1
mwmﬁg
owmﬁz
LSHTD
95V T

€T9TH
TT9TD

TO9T1
009TI
66STD
86STN
L6ST1
96STA

€6STA
ZBSTI

06STL
68STN

€8STI

18574
08ST1T
B6LSTA
8LSTV
LLSTT

TLSTN
€LSTH

0LSTHd

89GTN
L9971
99S8TL
S99Td
79518

C9ST1

09STA

8SSTA

1691d
96911

€69TA

16910
06919
689TY
88911

98911
§891d

mmmﬁx
whmﬂh
TLITA
04973

89914
L9918
99919

79918

T99T4

mmmHH
¢S9TI
TS9TH

67911
8%9T1

9%91T1
SP9TA

TVt

6€9TT

LEITS

SEITH

€E9TM
TEITM

0€91a
62910

LT9TH

GTITH

(442280

81911

6LLTD

LLLTT
9..73

TLLIN

CLLTH

69.T4
89.LTY
19210

09.14
68411
8SLT1

95.1d

CSLTT

0S.TT

SPLIN
TYLIN

O

R LDWIDE
PROTEIN DATA BANK

TYLID
TvL1a
O%LTA

8ELIN
LELIN
9€LTd
€ELTL

LT.74

F

cTLTd

9TLID

ETLTA

TTLTH

60414

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 13

¢S8TH
TS8T1
0S88TA

Ly8TV

vy8TA
€¥8T1

818
0¥8T4
6€8Td

9€8T1
SESTY

CE8TS
T€8TD

82811

Y811

22814

0Z8TA
61814
81818
L1870
91874

LBLTT
$6.LT0

T6.L10
06.TS

88LTY

€8LTY

81611

916TI
ST6T1

ET6TH

TT6T1

606 TN

§88Td
78811
£88TY

T88TA
088TI

8.81a

€L8TA

TL8TH

69813

L98TI

S98T.L
79810

09613
6S6T1

75610

CS6TI

67611

LY61D

0¥6TA

670CA

9€021

6€12d

€ETTT

62121

LgTeH
9CTTN

9072y
SOTCH
Y0TZW

20oTeH
TOTZA

9602d

8¢cey

SCTTH

Tceen
02T

81224

91221
S1221
j4544°S

4 .HMN<
6022d
8022a

96TCM

v6121
€67CI

681CI

98TCA

¥81CA

€8TCH

€L1CY

TL1C1

L972d
99128

vo1CM

1912V
0972
6G72d

9STCA

19721

LyTTV
9v1TT
svicd
v
e€vicy
(44140
15454\

oﬂMN>
homwz
voeea
€0€TT
2oeTY
T0€2h
00€T4

wmﬂmm
mm“ﬂc
88CTA
18¢¢d

98221

£8TTN

082ZA
6,221

91221

¥.221

CTLTTA

0.2eN
69220

192TS

S922d

€922
|
09zz4d
|
LSgTd
]
€G2CA
|
67221
|
oveeH
Sveen
j4444)

(4744
weet

8€TTI

SETTT

Teced

06E€CH

88€TH

98€T1
S8€TT
¥8ecd

C8ETA

8.L€T4

9.e2a
SLeey
v.L€C1

cLeed
TLe24

99€TH

CT9ETA
T9€CI
09€T4d
6GETH

9GETN
€5eTh

CSECH
18€20

6%€CT
8vezh
LYETH
vveet
TveT]

8egecd
LEETT

€€ETYH

TEETN

8CeTYd

92eTI

Teeed
0zeey
61ECY

LTETY
9TETA

€reey

0.L%cd
69%20

L9%CL
99%CS

¥9vcH

T9%C4
09vea

LS¥%2d

Y9%C1

[4°174:

0S¥%cd

9Y¥C1

Yvved
€YV
(47444

(%78
6EVCI
8EVCI

9EVCT
SEYTD
veEVTA
EEVTH

Teved
oevea
6272

LTvcd

El4%4:

€TVTA

(U474

8TveH
[4570%
v0o¥cy

66€2d
86€CT

96€T1
S6€TL
veeeH
€6€C1

8¥%5¢d
Lyses
9¥STA

€vSeN
[471408

0¥s21
6€SCT
8€92H
Lgsed

vegeN
€€9CS

T€9C1

Er4:14.

[44:14.)
TeseI

L1521

v152N

07521

L0SCI

S0SCA

€092

T0S2T

86¥CI
L6vca

S6%CS
vevea

987y

z8vea

8.L¥CH
L.921

SL¥TN
Y.LVCA
ELVCH
TLvTh
TL%Cd

0092L

8852

98924

%8920

18921

L.924
9LSTH

8992

G952
vosca

65SCL

v€LTH

ceLed

Lgley

¥cLea

[49X4:

¥s8c4d

19824
06824

9%8CL

w9821

0%824

SE8TH

£€8CL
2€8CI

62823
8¢8¢d

ST8TL

€824
T8
128za
0Z8ZN

91821
21821

60824
80821
L082b
90823

66,20

96.LTY
$6.20
v6.L21
€6.2d
¢6.LTL
16,21

68.LTS
88.LTS
L8.CH

©8.2h
€8.C1

0821
6.2
8L.LTH
9.L.Td
€L.2d

99.2a

92621
S¢6Ta

£C6TM

12621

ﬂmeH
8G8CI
L5820
968CS
SG8TA

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 14

8T0€S

9T0EL
ST0ES

E€TO0EA

TT0€T

800EM
L00€d

S00€T

CTO0EA
T00ED

66621
866CS

96621
S662a

0662a
L86CL
v.Ll62d
1.620
0,623
6962V
8962V
L9624
c96TY
6562V

L5621
9562V

L¥621

€¥624
Zv621

ov62d
6€62T
8E6TA
Lg£62d

SE62E

€E6CI

Te62H
0E6TA

$0TED
€07€I
COTEA

00TEN
660EY

S60€d

060€A

880€T

S980€d

T80EA

6.,0€d

SL0EN

690EN

L90€N

S90€T
T90€T
850€d

$30€D

TS0€T
TS0€T
050€X
6¥0€T
8¥0eN

SY0€T
TYOEN

¢voed
TY0€T

6E0EL

veoed
£€0€d

TEOEM

620EXN

8.L1€I
LLTEN
9LTEN
S.7ed

ELTEN
CTLIEN

oJmmo
L97€Y
99TEN

v9TEM
€9T€L
NJmmz
6ST1€Y
8GTEN

$STE0

cSTes
TSTET
0STEN
6%1€D

LYTEN

SYIel
vyied
EV1ES

Trred

8ETEI
LETET

veETEY

0ETED

8CTEN

92TeT
qcTed
veies
mﬂmma

6TTEA

LTTEI

423N
ETTEN

TTTEW

LOTET

Lyzed

evTel

0vZEN

8ETEN

9€Ted
SETEN

E£ETES
zeeed

0€ceT

L2TeI
922ed

96T€N
|
€61€I
|
681€d
]
987¢eY
]
€87€I
28T1€I
[ rered |
08Ted
6LTEM

cseed
TSEEL
0seed
eveey
w#ﬂmq
9EEET
mmﬂmm
NMMMH
NNMMZ
¢NMMm
ﬂNMMA
9T€€T
STEER
viees
ETEES

TTEEN

Y0EEA

coeeN
HOMMA
hmmm>
¢QMMm
18¢eY
98CED

¥8ces

9.TEM

€L2€T
cLTEN

692€Y

,9zed

€9CEH

192€3d

652€T
8GCET

9GTEN

¥scen

6%zeD
8vceNn

o9TveEN
SThed

£TVED

0Z%€0
61%ed

9TYET

YIVEN

0TYET

80%€D

veeed

T6EEV
06€€D

88EEY
L8€ET

S8€EET

09€€T

LSGeeY

E€TSEV

TISEV

805€N

£9%€T
29oved
TOVEV

6SVEN

LSVEN

PSveET

0SHEN

LYVEA

985€d

285€d

08SGEN
6.SES
8.5€T
L25€b
9.5ed
S.S€7T
YLSEY
€LGEN
CLSeT
T.5€4

695€d
899€T

S95€D

6GSEN

LG5€d
9GSV
SGSEA
AEERE

[4sisioy)
TGGEN

6YSEH
8YSE€D

9YSES

SESET
YESET

2¢eSged
TEGEA

623€T

Lzsed
YTsen

0z5ed

8TSEA

9TSEH
STSEd

659¢€4

v¥9ed

cvoeN

6€£9€d
8€9€Y

YE9ED
€E9ET

TE9EN
0€9€Y
629€Y
829€4

929€D

£€29¢ed

T29eN
029¢ed

8T9€D
L19€T

ST9EY
YT9€A
ETIEW

T19€4

609EN
809¢eY%

06SEN

883EM

8S.LET

¥5LED
E€GLEN

TS.LET
05.Le4
6¥.LEd
8V.LEH
LyLed
9b.LeEY
mwmmm
y.LED
TvLed
0%LET
B6ELEL

LeLed
9€.LEN
SeLed
YeLEY

CELET

BTLEW

SCLEY

e€cLed
cTLEd

0TLEV
B6TLEL
8TLEY
LTLEA
9TLEH

vrLed
80.L€Y
669€T
ZB69EA
069€4
L89EW
989€M
989€d
789€s
€89€D

0L9ENW

899€1
L99€T
999€1
S99€EN

0€6EA
6Z6EN

LT6EN
9Z6EN
GZ6ET
YC6EH
B6T6€ED

ST6EH

€T6€1
216€D

0T6€T
606€EV

€06EH

006€T

868€T
L68€4

S68€d
768€d

688€Y

988€EV
988¢€Y

88€T
188€d

1.8¢eX

v.8¢4d
€.18€X
c.L8¢eY
T.,8€4

698€EL

v98¢ey

098¢ex
698EA

L898€1
9G8EN

€58€D

STOVN
7450728

T10%4

8007
L0073

S0074

2O0%W
666€L

866€T
L66€T

786EN

086EN
6.L6€T

9.6€4

VLEEW

TLBEW
0L6€T

896€1
L96€4d
996€D
S96€Y
796€EL
€96€T
296€Y

856€T

zs6ed

oveed

0¥6€T

8€6ET

9E6ED

YE6EL

1574%%:

6E0VA
8E0TM

LTTVM

ScTva
144573

6117

L1191

STTFN

€11%a
(42529

0TTH0

80TV
L0TY1

SOTvY
70TvA

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 15

S

1m

ing prote

-complement

1I' Cross

: X-ray repai

e Molecule 2

10%

33%

57%

Chain L

LLT
9LN

TS%

6vd
8YV

%A

44!

€ed

6Cs
92H

0

814

S1d
74978
€10
(4!
A
OTA

s

6STI

981X
SSTX
7811
€GTS

4748

o018
6ETS

LETA

SOTV

2018

TS21
8¥cd
6ETA

LETA
9€TA

(434
8¢es
S121
CITH

80CA
021

702H

T0Zd
00zb

L6TI

S6TA

1974

S9T1
7914
€974
29Th

9.LeV

7oen
€9¢e)
29eT

85€D
LSEN
95ed
G5ed

€5€Y
9%€d
gved
vved
oved

8ced
L2ed

Sgex
veces
€ced

TT€I

60€Q
80€d

90€T

voed
16271
9620
S6TA
6T
882a

§8TY
%821

082a
6.LTA
8.2A

i 2kas
€L

6920

29Ty
7921

GSCS

€5¢I

S8%d
78YN

T8YI
T8%%

6LYL
8.L¥d

E€LVT
697X
€9%1
29%s
TOVN

8SVI
LSPT

iz

0S7h

LyPL

o478

TEVH

62va

LTHW
9¢vd
SThd

€T

114729
(4718
61¥T

YIvH
15728

807V

S07A
0]

96EV

veed
€6EA

06EA
68EN

78eT

0%SI

LESA

veay
€EST

T€SS

S¢eN

CTSA

STSW

2SI
TTSH

6050

90Sd

%09d
T0Sd
867V

Levd
96VH

¥6v1

8870

98%d

€V9Y

0%9Y

8€90

€94

0€9d

8293

290
%291

12938

8TON

9191

6094

S09%

209A
T097T

6694
8694

S6SY
769d
£63N

.o d

TELW
0€LQ
6CLT
8CTLT

8TLA

€0LX
6693
889%
1891
9891
S§891
7891
€891
1890

8L9A
LL91

€L9H
0,90

8991
POgE

€990
8994
G594
1594
6794

9%V

5

11

ing prote

-complement

1I' Cross

: X-ray repai

e Molecule 2

13%

37%

w0 © © O ~ o
< < < < w0 0 w0
o> < M 53 o

50%

Chain N

T84

2] N 7o
Ny ENo Ny o - ol
E A A =e=HH

891

991

vva
i700)

(774
6EL
8€I
LEA

SEN

€eb

Ted
0€d

0TA

s

0L1D

8918
€974
6STI
€318

cvid
71y

6ETS
8€TT

SETA
YETI

CETI
TETH
0ETY
1214
STTH
611D
911a
STIH
7118
€TTA
C¢ITI
60TQ
SOTV
€0Th

861

61

161
061

884

98d

€81

2¢seL

6¥%20
8¥cd

9%CH

(474
Tvcd

6ETH

9€CA
S€2d
€T

{444

o 0w ON~0NOo
IS I N NI ]
] NANNNNN
(3] LSl 2R Pl S )

112D

€121
{41478

6023
80CA

S0TT
702D

coTy
1020

L6TI

€6Td
26T

L0e%1
90€T

voex
€0EL

00€Q

1621

G6CTA

€6CL

882a

982x

[4:1a:8

6.LTA

T.L2H

692b

S92Y
Y92A

19¢1

6SCI

LSTT1

¥52H

8¥va

144728

TEVY

627

LTV
9Tvd

{440
4]

124728
0T7A
6171
0T¥d

90%D

7]
€0%d

L6EX

S6EX
veed

68EW

L8€1

¥8eT

6.LES

99€V

voen
€9¢€)
C9€T
T9EA

89€D
LSEW
99€4d
SG€d

€9y
zsed

0sed
Lvexd

9%€d
Sved

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 16

9€5T

YeSNn

2ESH

0€ST
62¢5d
8CSI
Lzsh
92SSs
1))
¥esL
€238l
CTSA
jx4cics

9191
STSH

CISI
TTSH

605D

908d
S0ST

€053
0%y
T0Sd
00SH
967H
€670

98%4
S8¥%d

28¥%I

6.%1

LLvd

€LVT

ieial
€9%1

TOVN

8SVI
LSYT

SS¥a

TS¥1
[olsi4}

LL91

SLoM
¥.94

TL91

€09
209A

*

ing pro

6CL1T

€0LY
2oL

9698

0698

e Molecule 2

8894
1891
9891

0890
6.L91
8L9A

m b

-complementi te

1I' CIross

X-ray repai

29%

23%

47%

Chain 1

Ao o d

>

VLA

891
S9a

654
891
LSA
991
i) 4
¥9I

T8
iidd
Svd
42!

€70
(478

0%

8€1

9€Y

veY

0ed

0LTD

8918
1974

S9TT
v914
€914

6ST1

LSTD
6ETS
9€TL
GETA
YETI
€ETT

TETH
0ETY

9T

STTH
Y118

(4258
TT11

60TQ
80TT

SOTV

T821

8%¢d

9YCH

v¥es

(4748
Tved

8ETA

602)

S02T

Ly

oved

€EEX

2198

7921

L8271
9GCZN

¥s2d

a2 d

S6%1

€670

9874
98%d

28¥I

LLvd

€L%1

TL%a

99%)

Yoy
£9%1

TOVH

LSYT

SS%a

LgSd
9€ST

o=

vey
2250

€Sl
[44:7 8

91871
STSW

90Sd
S0S7T

96VH

in b

g prote

-complement

X-ray repair cross

e Molecule 2

45%

29%

19%

52%

Chain n

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 17

©© N~
0L 1 o
[ = |

Sy
T}
=1

e a0 o o 4 4 & & o 4

’.

< o o
&S
Inr:a <

g
=

3

8€1

L 2

~
1)
=

i
PO 9009000009000 90P0P0090P09009090P9009090000000

©
I
129

SEN

™
2]
(=

9TA

R B o o e Al
0000000000i’00000000

A 4
£

STTH
7118
ETTA

SOTY

861

61

16T

©
I3
A

8LL
LLT
9LN

VLA

891

0
©
a

@ o N
© o o)
o M ™
= > =

COPPPPPPPPPPPOO 90900000000

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

)
s
<
<

@ SO oo

OO0 o

)
<
[}
o

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

[4vacs
1020

<
)
—
-

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

© 1~
N N
oo
2o

e SO0 o

’e}
N
—
x

LES

PO V0P PPPP0P0P0P0P009000OOOOOS
2

90Sd
G0ST

Levd
96YH

6874

9874

eLYT

COOPPPP0PP0POO0OOOOOS

< 0 D
S 33
< Mo

>

30%

29%

41%

e Molecule 3: Histone H2AX

Chain C:

884

T€H

624

LZA
92d

144

618

LTY

v
TITI
80T1
CoTI

TOTL
00TA

6N

R LDWIDE

O
PROTEIN DATA BANK

erbDeBe

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 18

e Molecule 3: Histone H2AX

31%

20%

48%

Chain G:

1671
961
S6)

€61

181

80
€871

T84

8.I

oY

0zH

81s
L14

-g-g- 9 g-gg-g-
[SU ES@< > J

e Molecule 3: Histone H2AX

7010

0TI

00TA

29%

24%

47%

Chain c:

8b
€81
C8H
T84
08d
6.1
8LI
L4

%94

291
194

651

LSA

YSA

1ST

67A

€YA
{44

8€H
L€9
9eN

el
€e1

TE€H

624

9¢d

ocy

STH

LOTA

COTI

€671
c6d

L81

81

e Molecule 3: Histone H2AX

31%

21%

48%

Chain g:

C8H

08d
6.1

L4
9.1
SLY
1.4
€91
LSA

€7A
(4

6EA
8EH

9€N
SeY

€e1
[4°:1

6cYd

9zd

4]

ocy

1171

20Tl
T0TL
00TA

e Molecule 4: Histone H2B type 1-J

27%

33%

40%

Chain D:

294

6EX

LEX
91
SES

€€S

L1

TT1D
()%

90TH

vOTV
€011

00Td

e Molecule 4: Histone H2B type 1-J

28%

23%

49%

Chain H:

084
6.LH

.
S
I.-.‘I

S.s

194

€9A
294

B6SIW

2SS

(448
T7A

8EA
LER

YEX

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 19

811X

ETTA

60TS
80TA

00Td

€84

e Molecule 4: Histone H2B type 1-J

28%

28%

44%

Chain d: =

6SW
85I

9SG
SSV

€SS
2ss

671

9YH

ev
{4748

(028

LER

S€Ss
VEA

L2 4

STTA

(0] 9%

SOTH
YOTV

[doxc
T0TD

e Molecule 4: Histone H2B type 1-J

661
S6A
z6b

T6I
064

181
981
S8L
8y
T8N
084
9.4
991

€9A

27%

25%

48%

Chain h:

S.LS

€L4

9SG
SGY

€98

SPA
2]

vl
TPA
(0728

9€T

(445}

L1
9TTL

2944
ETTA
CITL

e Molecule 5: Histone H3.1

()%

90TH

€011

00Td
661

964

€6.L

T6I
06d

30%

24%

46%

Chain A:

99d

871

9PA

15728

0ETI
9CTT
T21d
0ZTT
6TTI
8TTL
STTY
(4358

6071

LOTL
901d

e Molecule 5: Histone H3.1

Y014
TOTA
00TT
664
86V
€60
£8Y4
€3

694

29%

19%

51%

Chain E:

€14

62Td
8CTH

e Molecule 5: Histone H3.1

9CT1
STTh
¥CrI
61TI
€TTH

0TTD
60TT

LOTL

88V

784

9.0
SLY

35%

20%

45%

Chain a:

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 20

OETI

9211

14428

121d
0CTH
6171
8TTL

€TTH

011D
6071

LOTL

S0TE

20T
TOTA

e Molecule 5: Histone H3.1

664

88V

988
S8b

TLA

35%

22%

43%

Chain e:

¢l

694

€ETH

62TH
82TH

¥erI

121d

6TTI

9TTH
STTA

€TTH
6071
80TN
LOTL

€071

TOTA

e Molecule 6: Histone H4

664
86V

68A

988

€84
281

6.4

23%

34%

42%

Chain B:

S.H

£€2H

669D

1671

S64

ey
6%
061

e Molecule 6: Histone H4

884

98A

78I

6.4

23%

19%

57%

Chain F:

e Molecule 6: Histone H4

24%

27%

49%

Chain b:

08L

L6T
961
S64

{431
T6)
061

884

98A

e Molecule 6: Histone H4

78I

24%

30%

46%

Chain f:

R LDWIDE
PROTEIN DATA BANK

w_ 0



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 21

0 O N~
Isasa
e Molecule 7

€60

Tex
061

n 6

ing prote

-complement

1I' Cross

X-ray repai

19%

32%

49%

Chain K

SLI

094
65d
8SL

zsb

054
674
8T
L9V
9%

44l
£%a

71

6€1

SEY

7oA
€9TH

TOTH

LSTA

¥STd

671N

L9711

Sy1d

A%
LETH
9€TD
SETN
T€Td
8TTh

ecTd
1270

L1771
9TTI
STTY

2994 4
(435

8011

9070

€0TX
2oTI
TOTN

664

L6A

76
£6d

164

G8A

281

084

LLS
9.1

eiotace
veca

99TI
S9TY

[eeed |
ceed
TeeN
oeged
62T

9zED
Gzed

T2eT
8T€Y

TreT
0T€T

SG0EL
€0ed
00eL
L6241

T6ecd

Eisa 4

(414

08cd
6%eH

444

(4748
1vca

6ETT
8ETA

9€Ts

YeVT
€eT

0€Vd
8ThL
v
0Z¥1

61vd
8TvH

9T

74570

L0%d

L6€T

S6EV

6%

88€M

v8eY

€LeS
cLed
TLe8
0Led
69€A

99€T
S9€S
¥oed

09%D
6S¥A

SEVA

tein 6

-complementing pro

1I' Cross

: X-ray repai

e Molecule 7

19%

—
©
[=}

29%

51%

Chain M

i

LLS

0LA

890

{421

8GL
L8T

94

674
8¥IW

1444
€va
(47

8€T

€STT

8¥TIM
LYTT

Sv1d
vvis
EVTT

157499

LETH
9€TD

YETH

[4:310]

0ETY

8TTY

9,21

j2Xa8
€.2I

6921

z1ea
902y
S02T
Y0CH
€0CH
20TT
€6TT
68T

98TV
S8TYH

[4:15')

veel

TEEN
oged

LTe1

[449%

0zeb

8T€Y
LTEN

STEQ

€1ed
C1el
T1€1
€0ed
66231

g6cd
v6ca

0624
68CA
88C1

8.zh

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 22

09%D
857D
SSPL

8EVd

9EVd

€evd
cevd
Te7D
0evd
62vd

Y

0Z¥1

81vd

STvd
2578
ETVT

TI%A
0T#d

80%d
L0%d

SO7N
70%Y4
€07Y

T0%L
00%&
66€Y

LBET

v6EN

26EN

68€D

28ed

08EL

8.LES

9.Le1

€LES

TLed

6CSA
8291

TISA

8091
LOSL

S08a

S6¥%1
Y6y

68¥N
8874

7870
€8%1

087N

8L%4

9.%a

Y.Lv4
E€LVA

TL74

99¥%A
S9VI

£9%%
COVKH

e Molecule 7: X-ray repair cross-complementing protein 6

a2 4 2 4

19%
|

21%
N
S

60%

Chain k: -

00271
66Td

€6TT

1814

7818

Z8TA

6.1Q

€L1Q

0LTL

8911
LITH

9914

TOTH

6%TA

Y11
9¥IA

EVTT
cvIs

9€TH
SETH
YETW

¢

%

0ETY

8TTh

9TTI

T11d

80T1

2¢oTL

664

SN

Ted
06.L

184

o o d

€0€d

6623

> @

L6

¥8e¢d
€8¢d

992a

€921

PAsIAY
9521

€92x
{414

0sea

Sshex

(4448

8€TA

-

ezces

812y

1124

OS> SO o

90Tx
S02T
Y0CH

0gvd

144928

(47485

81vd

i457)8

0T%d

L0%d

€074

86€0
L6€7T

veen

88€N

08€L

E€LES

1.9

89€A

6SEH

LSEN

SGeT
¢sed
6%€D
8YEN
LYET
€ved
seed
ceed
Sszed
STEQ
(42591

T1€1
0T€T

0€39A
623N

§28d
TTSA
81571
€0SY

S6%T
767V

0671
8874
S8vd
7870
€8%1
087N
V.Y

TLP4

S9PI

€9%)
{47

09%D
6S¥A
8S%h

icidl
EGTI

TSPH

8¥vd

At

€EVD
ceEY

e Molecule 7: X-ray repair cross-complementing protein 6

57%

20%

61% 20%

Chain m:

A B A e A

] o
= ©
IIIIIIIIII s:IIIIIIIIIIIIIIIIIIIIIIIIII =

0 O O o0
| 0 <+ <
-oH A a

2

OOV PPPPPPPPPPPPPPPPPPPPO 9909090000000

j241i]

8114
LITT
9111
STTH

]
2
A A . A A

90Th

€0TX
COTI
TOTN
00T}

T w
D O
X o=

06L

78V

<>

9LT

€LS
LI

191

%91

e s c S A2 2R 2 2 2 4

3]
©
II z:II

<> &
o
=

OO PPPP0PPPPPPPPPPPPPPPP9P09090900OOOO

~ © ~ o
® <+ < <
- R =

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 23

“ zvel R “
¢ ¢ 4
§ o - IR
65T ¢
pm  Shus|  opmm  ofEn 3
SR E E
¢
“ sezd “ 11€1 ‘ ’ “
¢ vz ¢ orerT “ “ ¢
R B R = o
¢ ¢ 169 z9v
“ ¢ ¢ “ e et
¢ ¢ ¢ ¢ m% 650
¢ ceoed “ ¢ ¢ © 681 m wmw
M ¢ et ¢ shvd M @ k ﬂmo
“ 0 €.€es wwwm “ 989 €99
980 zav
o ml | . = =
N 8evd z80 9%V
i S e T ¢ 2 =
¢ omea “ 984 ﬂ “ ms o
“ ¢ S9g8 ¢ 0. m mﬁ MWW
¢ s $ s, E
“ 0 0 0 70SA 4 0 B wmw
¢ “ ¢ mmo ¢ m“G ® el
’ 182Y ‘ ’ €99 LETL n MM%
¢ ] : : A E =
¢ ooei | ¢ ¢ [ | L beTy o€l
¢ 5161 ¢ oo o st
0. S.LTN 0 0' 1541 22D
£0zH [viex ¢ L & 0v9 l 920
“ — mmNH 0 0 6€0 “ G S29
0. oLzs ¢ 0. ﬂmo ¢ sy
¢ e ¢ ¢ e =
¢ o ¢ s 8eeN M | | %219 0zd
“ 8611 “ MMM_ . LEET “ 2 mmw Mm
| oeed | <
¢ ¢ | oz 110
.- § o o
¢ ¢ coet < AT [ | < L v
0 €611 ¢ coei Z, m& 9TTV Z, m €10
o. ¢ A o a0 2 R
¢ .- otV €110 o o1V
¢ ¢ SScil ¢ % - 6 ZT10 %
“ EeL “ = - = wﬂﬁ =
b : g - .
= €070 =
¢ ¢ ¢ = £ =S
¢ ¢ ¢ ° @) 001V ° (@)

8%

D E

54%

R L DWI

O
PROTEIN DATA BANK

erbDeBe

W

37%

e Molecule 9: DNA

Chain J: -



EMD-53237, 9QMS

wwPDB EM Validation Summary Report

Page 24

<>

>

€91

8%l
LvV
Eid
SvL
42
ia
{470

6EY
8€L
LED
9EV
eion)
vev
€€d
(45
Tel

(44 4

ozl

L1V
9TL

TV
01d

Tl
06.L

880
18D
98L
989D
%80

89
08D
6.LD

LY
SL0
YLV
€LD
LD

0Ld
69D

8¥10

TPIL

DNA

e Molecule 9

8%

62%

30%

in j

Cha

cLd

04D
69D

SOV
7oV
€9V
[4°) 4
ToL
091
69D
89D
L8D
999
899
Sl
€SL
2¢sd
T80
08D
6%0
8%l
LvV
Eial
SPL
44
evy
(44
7D
0%d

€€D
ceL
€D
0€d
62D
8zl
129
920

€y
(44
149
9TV

oty

TPl
EVIL

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



Page 25

wwPDB EM Validation Summary Report

EMD-53237, 9QMS

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 77373 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION
Microscope TFS KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 50.87 Depositor
Minimum defocus (nm) 800 Depositor
Maximum defocus (nm) 2000 Depositor
Magnification Not provided
Image detector GATAN K3 (6k x 4k) Depositor
Maximum map value 1.994 Depositor
Minimum map value -0.606 Depositor
Average map value -0.000 Depositor
Map value standard deviation 0.035 Depositor
Recommended contour level 0.21 Depositor
Map size (A) 1038.24, 1038.24, 1038.24 wwPDB
Map dimensions 420, 420, 420 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 2.472, 2,472, 2.472 Depositor
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5 Model quality (i)

5.1 Standard geometry (i)

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z| > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or

angles).
. Bond lengths Bond angles
Mol | Chain | pyiar | 417 55 | RMSZ | #]2] 5
1 O 0.15 | 0/28610 | 0.36 | 0/38654
1 0 0.17 | 0/28521 0.39 | 0/38527
2 L 0.11 0/5337 0.31 0/7193
2 N 0.14 0/5210 0.33 0/7024
2 1 0.10 0/4200 0.30 0/5673
2 n 0.10 0/4187 0.30 0/5654
3 C 0.13 0/777 0.37 0/1050
3 G 0.11 0/755 0.26 0/1021
3 c 0.12 0/789 0.35 0/1064
3 g 0.10 0/761 0.29 0/1029
4 D 0.15 0/716 0.46 0/963
4 H 0.12 0/714 0.30 0/961
4 d 0.12 0/719 0.33 0/967
4 h 0.12 0/729 0.30 0/979
5 A 0.12 0/788 0.31 0/1057
5 E 0.12 0/805 0.36 0/1079
5 a 0.11 0/725 0.29 0/972
5 e 0.11 0/729 0.35 0/977
6 B 0.13 0/638 0.30 0/856
6 F 0.10 0/638 0.30 0/856
6 b 0.11 0/627 0.28 0/841
6 f 0.10 0/616 0.30 0/827
7 K 0.16 0/4018 0.33 0/5418
7 M 0.11 0/4048 0.32 0/5454
7 k 0.11 0/4036 0.28 0/5439
7 m 0.10 0/4001 0.28 0/5395
8 | 0.32 0/3169 0.50 0/4882
8 i 0.34 0/3216 0.52 0/4956
9 J 0.30 0/3240 0.48 0/5003
9 j 0.31 0/3261 0.48 0/5035
All All 0.17 | 0/116580 | 0.37 | 0/159806
There are no bond length outliers.
$roe

EMD-53237, 9QMS
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There are no bond angle outliers.
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
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 O 28053 0 28316 1046 0
1 0 27969 0 28250 1129 0
2 L 5240 0 5249 200 0
2 N 5114 0 5119 215 0
2 1 4117 0 4135 118 0
2 n 4106 0 4133 101 0
3 C 767 0 812 41 0
3 G 745 0 779 31 0
3 c 779 0 823 30 0
3 g 751 0 784 28 0
4 D 706 0 719 38 0
4 H 703 0 714 32 0
4 d 708 0 724 24 0
4 h 718 0 740 26 0
5 A 778 0 813 33 0
5 B 794 0 831 26 0
5 a 717 0 753 30 0
) e 721 0 759 28 0
6 B 631 0 670 38 0
6 F 631 0 670 14 0
6 b 620 0 651 23 0
6 f 610 0 641 27 0
7 K 3940 0 3982 168 0
7 M 3970 0 4037 143 0
7 k 3958 0 4022 87 0
7 m 3923 0 3971 86 0
8 I 2829 0 1562 66 0
8 i 2871 0 1583 129 0
9 J 2886 0 1571 75 0
9 ] 2905 0 1583 97 0

All All 113260 0 109396 3808 0
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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 17.

The worst 5 of 3808 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)
2:1:328:GLU:O 2:1:332:LYS:HB2 1.54 1.05
9:3:55:DG:N2 9:3:56:DG:H22 1.62 0.97
9:3:55:DG:N2 9:3:56:DG:N2 2.12 0.96
1:0:3686: TRP:HA | 1:0:3690:PHE:HB3 1.46 0.93
9:3:55:DG:C2 9:3:56:DG:N2 2.40 0.89

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 O 3438/4128 (83%) | 3136 (91%) | 300 (9%) 2 (0%) 48 |83
1 o 3427/4128 (83%) | 3081 (90%) | 341 (10%) | 5 (0%) 48 |83
2 L 648/732 (88%) 583 (90%) | 65 (10%) 0 100 I 100
2 N 632/732 (86%) 577 (91%) 54 (8%) 1 (0%) 44 78
2 1 513/732 (70%) 473 (92%) 40 (8%) 0 100 | § 100
2 n 513/732 (70%) 478 (93%) 35 (7%) 0 100 I 100
3 C 98/143 (68%) 83 (85%) 14 (14%) 1 (1%) 131 49
3 a 96/143 (67%) 96 (100%) 0 0 (100 [100]
3 c 100/143 (70%) 92 (92%) 8 (8%) 0 I 100
3 g 97/143 (68%) 93 (96%) 3 (3%) 1 (1%) 131 49
4 D 90/126 (71%) 80 (89%) | 10 (11%) 0 [100] [ 100
4 H 89/126 (71%) 86 (97%) 3 (3%) 0 100 | § 100



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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
4 d 89/126 (71%) 86 (97%) 2 (2%) 1 (1%) 46
4 h 90/126 (71%) 86 (96%) 4 (4%) 0 |
5 A 93/136 (68%) 89 (96%) 4 (4%) 0 |
5 E 94/136 (69%) 89 (95%) | 5 (5%) 0 100 ] [ 100]
5 a 86,/136 (63%) 80 (93%) 6 (7%) 0 |
5 e 86,136 (63%) 78 (91%) | 8 (9%) 0 100 [100]
6 B 77/103 (75%) 75 (97%) 2 (3%) 0 |
6 F 77/103 (75%) 74 (96%) | 3 (4%) 0 100 [100]
6 b 76/103 (74%) 76 (100%) 0 0 (100 ] [ 100]
6 f 76/103 (74%) 75 (99%) | 1 (1%) 0 100 ] [ 100]
7 K 489/609 (80%) 455 (93%) | 34 (7%) 0 |
7 M 489/609 (80%) 454 (93%) | 33 (7%) | 2 (0%) 30 68
7 k 489/609 (80%) 468 (96%) | 21 (4%) 0 100 | | 100
7 m 485/609 (80%) 457 (94%) | 27 (6%) | 1 (0%) 44 178

All | ALl | 12537/15652 (80%) | 11500 (92%) | 1023 (8%) | 14 (0%) 50 83

5 of 14 Ramachandran outliers are listed below:

Mol | Chain | Res | Type

1 O 76 ILE
3 C 19 SER
1 0 1557 |  GLU
2 N 299 ASP
7 M 215 LEU

5.3.2 Protein sidechains ()

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 0 3106/3671 (85%) | 3103 (100%) | 3 (0%) |
1 o 3090/3671 (84%) | 3089 (100%) 1 (0%) 100 | § 100

Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
2 L 585/649 (90%) 585 (100%) 0 |
2 N 570/649 (88%) 570 (100%) 0 |
2 1 461/649 (71%) | 461 (100%) 0 100 ] [100]
2 n 460/649 (71%) | 460 (100%) 0 100 ] [ 100}
3 C 77/106 (73%) 77 (100%) 0 |
3 a 74/106 (70%) 74 (100%) 0 100 ] [100]
3 c 77/106 (73%) 77 (100%) 0 100 ] | 100}
3 g 75/106 (71%) 75 (100%) 0 100 ] [100]
4 D 75/105 (71%) 75 (100%) 0 100 ] 100}
4 H 74/105 (70%) 74 (100%) 0 100 ] | 100]
4 d 76/105 (72%) 76 (100%) 0 100 ] [100]
4 h 78/105 (74%) 78 (100%) 0 100 ] 100}
5 A 82/111 (74%) 82 (100%) 0 100 ] [100]
5 E 84/111 (76%) 84 (100%) 0 100 [ 100}
5 a 76/111 (68%) 76 (100%) 0 100 ] [100]
5 e 77/111 (69%) 77 (100%) 0 100 [ 100}
6 B 65/79 (82%) 64 (98%) | 1 (2%)

6 F 65/79 (82%) 65 (100%) 0

6 b 62/79 (78%) 62 (100%) 0 100 ] [ 100}
6 f 62/79 (78%) 62 (100%) 0 100 ] [100]
7 K 439/548 (80%) | 439 (100%) 0 100 [ 100}
7 M 445/548 (81%) | 445 (100%) 0 100 ] [ 100}
7 k 443/548 (81%) | 443 (100%) 0 100 ] [100]
7 m 438/548 (80%) | 438 (100%) 0 100 ] 100}
A | AL | 11216/13734 (82%) | 11211 (100%) | 5 (0%) | [100][100

All (5) residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 O 415 GLN
1 O 2137 ILE
1 O 2295 GLN
6 B 25 ASN
1 0 3383 GLN
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Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 23

such sidechains are listed below:

Mol | Chain | Res | Type
2 N 673 HIS
6 f 93 GLN
5 e 85 GLN
7 K 485 GLN
6 B 25 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)

There are no ligands in this entry.

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-53237. 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
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6.2 Central slices (i)

6.2.1 Primary map

X Index: 210 Y Index: 210 Z Index: 210

6.2.2 Raw map

X Index: 210 Y Index: 210 Z Index: 210

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: 220 Y Index: 189 Z Index: 181

6.3.2 Raw map

X Index: 220 Y Index: 189 Z Index: 181

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 0.21.
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.

WO RLDWIDE
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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 0.21

Voxel count (logl0)
Y
i

I T
0.5 0.0 0.5 1.0 1.5 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
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7.2  Volume estimate (i)

166 Volume estimate

1.0 -

0.8 1
E — \blume
y 067 ____ Recommended contour
g level 0.21
I=]
=

0.4 1

0.2

0.0 T ,L | |

I )
—0.5 0.0 0.5 1.0 1.5 2.0
Contour level

The volume at the recommended contour level is 3518 nm?; this corresponds to an approximate
mass of 3178 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

4 .
3 .
S 2
en —— Primary map RAPS
— Raw map RAPS
= 19 Reported resolution
9] —
s 5.00 A*
4t
=

]
|
|

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200
Spatial frequency (4~1)

*Reported resolution corresponds to spatial frequency of 0.200 A2
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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

—— Author-provided FSC

Unmasked-calculated
FSC

-= 0143

== 05

— = Half-bit
Reported resolution
5.00 A*

Correlation

B S B

_G.E T T T T T T T
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200

Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.200 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 5.00 - -
Author-provided FSC curve - 5.27 -
Unmasked-calculated™* 8.36 | 18.73 8.67

*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 8.36 differs from the reported

value 5.0 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-53237 and PDB
model 9QMS. Per-residue inclusion information can be found in section 3 on page 8.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.21 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

oy
i

&

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 (0.21).


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

Atom inclusion

1.0 \
o
= 0.8 1
£
T,
E 0.6 4 —— Backbone atoms
£ All non-hydrogen
E atoms
=] Recommended contour
o level 0.21
v 0.4
=
g=
]
[}
o
E 0.2 1
0.0 T . .

T T T
—0.5 0.0 0.5 1.0 1.5 2.0
Contour level

At the recommended contour level, 94% of all backbone atoms, 94% 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 (0.21) and Q-score
for the entire model and for each chain.

Chain Atom inclusion Q-score

All 0.9410 . 0.1680

A 1.0000 . 0.1560

B 1.0000 . 0.1600

C 0.9990 = 0.1930

D 1.0000 = 0.2000

E 1.0000 . 0.0730

F 0.9970 . 0.0470

G 0.9920 . 0.0740

H 0.9940 B 0.1010

i 0.9310 = 0.1070 .
J 0.9190 m 0.1070 '
K 0.9990 . 0.2320

L 0.9950 . 0.1460

M 1.0000 . 0.1740

N 0.9990 . 0.2040

O 0.9980 . 0.2010

a 1.0000 = 0.0550

b 1.0000 = 0.0610

c 0.9740 . 0.0620
d 0.9670 . 0.0690 o0
e 1.0000 . 0.1690

f 1.0000 . 0.1690

g 1.0000 . 0.1640

h 1.0000 . 0.1770

i 1.0000 = 0.1870

] 1.0000 = 0.2000

k 0.9320 . 0.0600

1 0.9490 . 0.0630

m . (.2310 . 0.0320

n . 0.3350 . 0.0270

0 0.9960 . 0.2210
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