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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
Mogul : 1.8.5(274361), CSD as541be (2020)
MolProbity : 4-5-2 with Phenix2.0rcl

buster-report : 1.1.7 (2018)
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
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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 6.50 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 T 10
Ramachandran outliers I 0 TN 0.3%
Sidechain outliers I ll 0.2%
Worse Better

0 Percentile relative to all structures

[l 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 A 1233 . 24% 9% 68%
2 B 1217 . 31% 12% 57%
8%
_
3 C 631 28% 11% 61%
1%
4 D 1258 59% 17% 23%
5 E 1467 . 59% 24% 1
6 F 118 = 76% 19% 0%
7 G 118 . 74% 17% v
18%
e
8 H 727 34% 9% . 56%
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The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
10 BEF B 1301 - - X -
10 BEF B 1303 - - X -
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2 Entry composition (i)

There are 11 unique types of molecules in this entry. The entry contains 34251 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 Structural maintenance of chromosomes protein 1A.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 399 3171 2012 545 604 10 0 0

e Molecule 2 is a protein called Structural maintenance of chromosomes protein 3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 B 528 4315 2728 754 813 20 0 0

e Molecule 3 is a protein called Double-strand-break repair protein rad21 homolog.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 C 248 1991 1278 352 350 11 0 0

There are 3 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
C 172 ALA ARG | engineered mutation | UNP 060216
C 279 ALA ASP | engineered mutation | UNP 060216
C 450 ALA ARG | engineered mutation | UNP 060216

e Molecule 4 is a protein called Cohesin subunit SA-1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 b v67 7850 4977 1345 1489 48 0 0

e Molecule 5 is a protein called Nipped-B-like protein.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N @) S
g 2 1226 0865 6200 1675 1829 71 0 0

WO RLDWIDE
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e Molecule 6 is a DNA chain called DNA (118-MER).

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
6 K 107 2181 1043 403 628 107 0 0
e Molecule 7 is a DNA chain called DNA (118-MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
7 G 107 2204 1056 387 654 107 0 0
e Molecule 8 is a protein called Transcriptional repressor CTCEF.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 H 322 2502 1508 510 450 34 0 0

e Molecule 9 is ADENOSINE-5-DIPHOSPHATE (CCD ID: ADP) (formula: C1oH;5N5010P2)
(labeled as "Ligand of Interest" by depositor).

ADP

OH
Mol | Chain | Residues Atoms AltConf
Total C N O P
J A 1 27 10 5 10 2 0
Total C N O P
) B 1 27 10 5 10 2 0

e Molecule 10 is BERYLLIUM TRIFLUORIDE ION (CCD ID: BEF) (formula: BeF3) (labeled

O RLDWIDE
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as "Ligand of Interest" by depositor).

BEF

F3

F
BEBe™ F R
F

F2
Mol | Chain | Residues Atoms AltConf
Total Be F
10 B 1 4 1 3 0
Total Be F
10 B 1 4 1 3 0

e Molecule 11 is ZINC ION (CCD ID: ZN) (formula: Zn) (labeled as "Ligand of Interest" by
depositor).

Mol | Chain | Residues Atoms AltConf

Total Zn
11 H 11 1 1 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the
second graphic. The second graphic shows the sequence view annotated by issues in geometry and
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
and red = 3 or more. 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
outlier are shown as a green connector. Residues present in the sample, but not in the model, are
shown in grey.

e Molecule 1: Structural maintenance of chromosomes protein 1A

.
[ |
Chain A: 24% 9% 68%
moHa o oMo Mo oMo Mo O = oMy 0o~ Moyl © oMy © 0o omomimS A Sml
o < w — - N I IVEY] < < W0 w [To Yo} n © © NN~ 0 00 00 () [} (s} ~ ~ — —
o = I~ 5] o = Y X 0 w0 - O i n = ~ =} =} ~ o< == > 5] = =] == wn [ B4
© oN n © n [ — N < i < N~ - o0 w © N~ [} N~ o
EImEmE cmImS mi LB EmEmEmomS EERE Sm o6 ms S 3
- = = = [ -] = 172} = [&2) ~ £ = > == £ £ E- =g



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

EMD-32252, TW1M

wwPDB EM Validation Summary Report

Page 8

b o 4

TT1T1
T01Td
86071
S60T0
€60TS
260TS
T60TN
¥80TI
78071
€L0TD
€90TH
290TI
19010
0907
65074
67014
9v0Td

8€0Td

SE0TY

612Ta

6611S

06TTH

L8171
98TTA

69TTY
99TIN
T9TTV
09TTV
6STTA
89TTI
LSTTd
9G8TTa
SGTTT
€8TTd
0STTV
LYTTA
7111

8ETTT

9ETTV

EETTH

0ETTD

LTTIN

SCTTN
¥Zr1d
€2TTY

21T

9TTTA

ETTTA
CITIN

seeTa

[4445)

Structural maintenance of chromosomes protein 3

e Molecule 2

57%

12%

31%

Chain B

199

090

671

AL
]

(4728

6€S
84

LCH
9T

s
Teca
LT0

(45!

00Ty

s6d
v6d
€63

+I

e
|
6€TT
|
9ETH
SECL
|
8CCA
i
€221
[y
Teey
ozey
|
L1za
|
TOCH
|
L6714
9611

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-32252, TW1M

wwPDB EM Validation Summary Report

Page 9

>

0 & ©

T86A

0868
616X

9.6T
§.63

160
8963

1960
0S6d

6761

E€¥61
(478

6€6D
9€6M

€61
2e61

0zex

LT6H

00TTA

960TA

SS0TT
€501V
9%0TH

E€V0TA
[47 {05

T20TT
€00TY4
666X

166)1
9660

266N

¢

0TZTA

L8TTA
98114
S8TTA
081711
8.L173d
LLTTd
9L17d
CLITL
TLITI
0LTT4
69110
99TTA
€9T1d

19111
09TTH

LSTTA

¥S11d
€GTTH

0STTa

LYTT0

SPITI

cyiTd
7171
0%TTA

8ETTd

TETTH
TE€TTI

Double-strand-break repa.

62114
8CTTI

SCTTT
veriv

9T11S
STTT1
PITTD

0TT7d

tein rad21 homolog

ir pro

e Molecule 3

61%

11%

28%

8%

Chain C

* & oo

SED

ZEA

SO0 & oo

eca
€TH

b o 4 2

064

S81

€81

0 0LTI

6973

€6€T

06€L

S8€T

Z8EN

SLET
TLET

TLEA
0.L€d

Y9e%

CT9EN
T9EN

659eX
85eN

sGed

asio(ed
TS€1

@ & 0O °

0€eN

o

@ 00000
- [}
§ -

€9SH

09G.L

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-32252, TW1M

wwPDB EM Validation Summary Report

Page 10

oV

6190
8198

G193

€190

5093

T09T

#[oo ]

Cohesin subunit SA-1

11%

e Molecule 4

23%

17%

59%

Chain D

TETA

SCTI

CTIN

STTI

<>

SO VOO OO 0O G000

¢

COOO 00O oo

iz

9%eN

0ETH

praany

€eel

ja14)]

7911

L

A 2 4

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

€LeY

T9€d
09eN

6GEL

LSET

SSed

cseN

6%EN

LyeYd

T7ea

8TEM
S1€I
vied
€1ed
ciel
20ea

6624

COSH

667M

v6vd

88%1

98%a

€8VX
[4i44

08%H
S9%I

09%d

SSPY

=]

€573

0 Al
3]
Svvd

LETN

SEYT

14744

6171

CO¥H

86€EL

s6eed

ceed

S8€N
78ed

28eL

6LEN

¢

o OO

€191
TT9%
8094
S09s
2094

16Sb

683A
69T

891
LLSH

S.S97T
TL84
998
€99d
AL
CGST
0S54
S%SY
T%8d

Sesh
vesy

8291
SC9T
cesd

81SS

991

9991

994
€990
2991
T99T
0990

5o

TS990
0591

9%93

7990
E€V9T
(474528

079X
TE9A
6294
€T
TeoN
0291
6790

91971

S6.L7T
76.LT

06.L0

SLLA

€LLT
TLLA

0LLY

65.L)
85.S

5.0

0TL1
G2

81.4

| |

Jﬁnz

o 0 6%8%
St @ TR

2961

67074

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-32252, TW1M

wwPDB EM Validation Summary Report

Page 11

111

ke prote

i

Nipped-B-1

e Molecule 5

16%

24%

59%

Chain E

S12Ta

Trera
01211

L0gTd
90TTI
S0TTS

20CTd

00213

>

SYETD
TPETT

LEETI
CEETA

0€ETH
6CETI

6TIETL
STETI

90€TH

66CT1

siz1a

69211
89CTI

S9CTA
el
€9CTA

T9CTH
09zZ1a

18211
9821

€911
8¥CTI
vvecra
15743}

LETTD

SYPIA

[444% 1
154742

6EVTL
8EVTA

9EVTH
TEVT

9THIN
147448

12v1d

(157298
€TI0
OTPTL
LOPTL
[4oj 4%

66€TH

CTSETA
TSETD

6VETA
8¥ETT

S0STd
Y0STT

CTOSTA

00STO
96710
€67T1

S8V T

TS711

[S44% 8

8T9TV

9T9TA

CI9TA

L09TA
90914

T09TL

86STN

S6STH

T6ST1

88ST1

985711

9.S1d
SLSTH

CTLSTL
T.LSTS

99STA
S95T4

€9514d
29814

T9STT

6G5TY

67510
97811
ZvSTl
6ESTH

9eSTY
SEST

TL9TH

TLITS
1,974

69971

65971
8S9TA

95911

€99T%

T99TT

SCOTA

[44°15')
12974

E6.LTIN
T6LTYE
06.LTL
mmmﬂm
98411
S8LIV
€8.734
T8L11
08LTA
6LLTY
8LLTT
LLLTT
9LL10
SLLTL
YLLTT
ELLIR
TLLIT
TLLTQ
momﬂm
09.T1

LSLTA

9GLTI

8VLTA

0T6Td
606TL

LOBTN
906TA
S06TT

€061

66873

LB8TN
968TA

v6814d
€68T1

T68TY

883TI

S88TI

0 €88Td
28814

L18T1

S.8TI
v.,810

thﬁq
wwmﬁ>
S98TY
vwm~>
098TL
65810

LG8TI
968TY
mmmqm
CEBTA

62814

LTBTA

[44:3144

61874

908TI

66LTA

v6LIA

110271
90021

€00CA
20021

6661S
0 866TN

G86TA

T86TH
08613

9.61d
GL6TA

€L6T0
CTL6TL
TLETD

89613
L96TA

G961

o=
€96TS
296TS

69614
8596TS

YS6TN

T96TT
0S6T0

ST6T4

€T6T1

cvicy
€ETTT

0ETZN

660CA
86021

v60cv
680CA
S80CA
6.L023
8.L0CI
1021
9,021
S.021
.L0TW
€L0TT
2.02a

0.L023
69021

S9024

¥502A
€502

75021
9%0ZN
6€0CN

9€0CS
SE€0TD

T€021
8202h
S20TW

0Z0TW

81020

91024

wToCH

¥92e1
€92ed

T9z2h

852CA

sveea

eveed

62221

9zTes

j4444\

0 zzeed

reees
0zeet

9TCCA
[Ax44
TozeI
L612D
€61C1
16121
88TCA
S812a
TL120
89TCN

99T2H

19124
0972d

85121

434

Sv1cd

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-32252, TW1M

wwPDB EM Validation Summary Report

Page 12

-

9geeH

o oo

6¥ETA
8veETH
| Lveed
9veTa
SYECI
| vveea |
EVETA
| Tveel |
TeTd
]
9EETN
Seecy
|
2eeTd
|
6ceTa
|
9TETN
]
€2CETT
| eeeek |
Teeed
|
91€2d
]
e€1ee1
CTeTd
TTETY
[ onean |
60€2T
80€TL
]
S0€TI
]
20€TT
|
06224
682CY
i
98CCA
s8zeh
i
C8CTA
[ rsel |
(o:14d]
|
L.2Ts
9.2TS
§.2TS
VLT
€.LTTH
2.LTTS

0.L22A
6922a

Nmmmq
€6%CI
[4c%4:}

0S%ZI
]
(074798
[ eeved |
8evcd
i
SEVCT
veven
i
0EVTA
]
[44%2'
[ newey
0Z¥eL
61720
]
145440
i
90%2Yd
| soved |
0veh
£0vcd
]
0072y
66€CT
]
96€TA
]
€6€TS

06€CY

9€5Td

€E€STT

LTITH

¥29T1

Te9cd

L792b

€192S

76%

11921

L0921

e Molecule 6: DNA (118-MER)

S09¢y
TO9ZH

8652y

283y
5952h
T9s52a
€5521

LySe1
9¥Se1

o¥ses

9%

14%

Chain F: =

& 4

€019

TOTL
001D
661

L61
960

6L

8.0
LLY

SLL
%0

SOV
7oL

15728
oy

0el
621

e Molecule 7: DNA (118-MER)

9%

17%

74%

Chain G:

€0TY

LD

TSL
0SL

9%d
S¥D

L€D
€D
zed
LTy
vZo
€29

{444
129

61D
8TV

(4%
1TV

e Molecule 8: Transcriptional repressor CTCF

6D
8L

18%

56%

9%

34%

Chain H:

€39€D
8ved
LYEH
9vel

Tved

6EEY

LEET

0EEY
6CEN

LTED

1

@  © 00O & o000

D E

O

R L DWI
PROTEIN DATA BANK

W



EMD-32252, TW1M

wwPDB EM Validation Summary Report

Page 13

8vvd

STPY

Ao o 4 2 & 4

LOVX

OO 90O V90000 G000 GO & S0

o oo

L6EH

v6€T
€6EX

68¢€Y
88€S
LBEY

oo d

18€0

6.L€4

L.84

TLEY

69€H
89¢eY

S9e)

3

95€D

¢

[Te} N~
) ]
n 0
O =

2ead

PO 000000000 OOS

o o

—- N

Yoo
-u NI

€TSH

- o
-
0 1
H =

60SH
80SY
053

7674

6,74

s a

TLYK
0L%Yd

.

COOPP VPP PPPPPPPPPP0PPP90P09099099000%0090

izl

Ts%a

€LSH

0LSH

o s g A A A

L 2
~
©
0
~

i
©
0
o

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



Page 14

wwPDB EM Validation Summary Report

EMD-32252, TW1M

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 42704 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) 60 Depositor
Minimum defocus (nm) Not provided

Maximum defocus (nm) Not provided

Magnification Not provided

Image detector GATAN K3 (6k x 4k) Depositor
Maximum map value 0.223 Depositor
Minimum map value -0.122 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.004 Depositor
Recommended contour level 0.032 Depositor
Map size (A) 518.4, 518.4, 518.4 wwPDB
Map dimensions 360, 360, 360 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.44,1.44, 1.44 Depositor



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

Page 15

wwPDB EM Validation Summary Report

EMD-32252, TW1M

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,

ADP, BEF

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 | prigy7 1 47155 | RMSZ #4|Z| >5
1 A 0.24 0/3226 0.67 1/4331 (0.0%)
2 B 0.26 0/4379 0.67 3/5854 (0.1%)
3 C 0.23 0/2026 0.61 2/2721 (0.1%)
4 D 0.21 1/8000 (0.0%) | 0.48 | 2/10789 (0.0%)
5 E 0.25 0/10021 0.65 | 10/13509 (0.1%)
6 F 0.24 0/2448 0.58 0/3770
7 G 0.25 0/2470 0.62 3/3813 (0.1%)
8 H 0.35 0/2661 0.81 10/3579 (0.3%)
All All 0.25 | 1/35231 (0.0%) | 0.62 | 31/48366 (0.1%)
All (1) bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 D 595 ILE C-N 6.39 1.41 1.34
The worst 5 of 31 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
) E 1567 | GLN | N-CA-CB | 8.44 122.53 110.12
8 H 539 | ASP N-CA-C -7.86 102.33 112.23
8 H 542 | PHE | CA-CB-CG | 7.59 121.39 113.80
8 H 540 | MET N-CA-C | -7.02 103.70 111.36
) E 1567 | GLN | CA-CB-CG | 6.66 127.41 114.10
There are no chirality outliers.
There are no planarity outliers.
$roe
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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 3171 0 3177 73 0
2 B 4315 0 4389 111 0
3 C 1991 0 2083 59 0
4 D 7859 0 7832 139 0
b} E 9865 0 10101 235 0
6 F 2181 0 1204 16 0
7 G 2204 0 1218 18 0
8 H 2592 0 2401 57 0
9 A 27 0 12 1 0
9 B 27 0 12 1 0

10 B 8 0 0 0
11 H 11 0 0 0 0
All All 34251 0 32429 655 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 10.

The worst 5 of 655 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:B:30:ILE:HG21 2:B:38:LYS:HE3 1.38 1.05
1:A:1123:ARG:HE | 1:A:1124:PRO:HD2 1.32 0.94
8:H:532:PHE:HB3 | 8:H:538:LEU:HD13 1.62 0.81
8:H:353:CYS:SG 8:H:369:HIS:CD2 2.75 0.79
5:E:2094:ALA:O 5:E:2098:LYS:HB2 1.82 0.79

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (i)

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#close_contacts
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_backbone
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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 395/1233 (32%) | 375 (95%) | 20 (5%) 0
2 B 522/1217 (43%) | 488 (94%) | 34 (6%) 0
3 C 240/631 (38%) 224 (93%) | 16 (7%) 0
4 D 965/1258 (77%) | 918 (95%) | 44 (5%) 3 (0%)
5 E 1202/1467 (82%) | 1136 (94%) | 65 (5%) 1 (0%)
8 H 318/727 (44%) 288 (91%) | 24 (8%) 6 (2%)
All All 3642/6533 (56%) | 3429 (94%) | 203 (6%) | 10 (0%) 38 73

5 of 10 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
4 D 167 PRO
4 D 169 PRO
8 H 519 GLY
8 H 536 GLN
4 D 459 SER

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 337/1094 (31%) | 337 (100%) 0
2 B 474/1092 (43%) | 473 (100%) 1 (0%)
3 C 217/563 (38%) | 217 (100%) 0
4 D 870/1125 (77%) | 870 (100%) 0
5 E | 1121/1341 (84%) | 1120 (100%) | 1 (0%)
8 H 275/647 (42%) 271 (98%) 4 (2%)
All All 3294/5862 (56%) | 3288 (100%) | 6 (0%) 91§ 194

5 of 6 residues with a non-rotameric sidechain are listed below:

WO RLDWIDE

PROTEIN DATA BANK


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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Mol | Chain | Res | Type
8 H 542 PHE
8 H 544 ARG
8 H 573 HIS
5 E 1351 GLN
2 B 971 GLN

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 40
such sidechains are listed below:

Mol | Chain | Res | Type
5 E 2218 ASN
5 E 2592 GLN
5 E 2366 GLN
5 E 2441 GLN
8 H 294 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 15 ligands modelled in this entry, 11 are monoatomic - leaving 4 for Mogul analysis.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. The Z score for a bond
length (or angle) is the number of standard deviations the observed value is removed from the
expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).


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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Mol | Type | Chain | Res | Link | o™iy 472 | couns | BMSE | 412> 2
9 [ADP [ B [1302] 10 [242929] 0.66 0 204545 | 084 | 1 (3%)
9 [ADP [ A 2001 - [242929] 0.66 0 204545 | 078 | 1 (3%)
10 | BEF | B | 1301 | - | 033 - - -
10 | BEF | B [1303]| 9 | 033 - - -

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
’-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
9 ADP B 1302 | 10 - 6/12/32/32 | 0/3/3/3
9 ADP A 2001 - - 8/12/32/32 | 0/3/3/3
There are no bond length outliers.
All (2) bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
9 B 1302 | ADP | C5-C6-N6 | 2.34 123.91 120.35
9 A 2001 | ADP | C5-C6-N6 | 2.23 123.74 120.35
There are no chirality outliers.
5 of 14 torsion outliers are listed below:
Mol | Chain | Res | Type Atoms
9 A 2001 | ADP | C5-05-PA-O1A
9 B 1302 | ADP | C5-05-PA-O2A
9 A 2001 | ADP | 0O4-C4-C5-05’
9 A 2001 | ADP | PB-O3A-PA-O1A
9 A 2001 | ADP | C3-C4’-C5-05’

There are no ring outliers.

4 monomers are involved in 6 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
9 B 1302 | ADP 1 0
9 A 2001 | ADP 1 0
10 B 1301 | BEF 2 0
10 B 1303 | BEF 2 0
$roe
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The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand ADP A 2001

. [ |
I

I

—

Bond angles

Torsions

Rings




Page 22

wwPDB EM Validation Summary Report EMD-32252, TW1M

Ligand BEF B 1301
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Ligand BEF B 1303

Bond lengths

Bond angles

Torsions

Rings

5.7 Other polymers (i)

There are no such residues in this entry.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


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-32252. These allow visual inspection
of the internal detail of the map and identification of artifacts.

No raw map or half-maps were deposited for this entry and therefore no images, graphs, etc.
pertaining to the raw map can be shown.

6.1 Orthogonal projections (i)

6.1.1 Primary map

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

6.2 Central slices (i)

6.2.1 Primary map

X Index: 180 Y Index: 180 7 Index: 180

WORLDWIDE

PROTEIN DATA BANK


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_projections
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#central_slices

Page 26 wwPDB EM Validation Summary Report EMD-32252, TW1M

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

6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 174 Y Index: 178 7 Index: 140

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

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

6.4.1 Primary map

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


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

Page 27 wwPDB EM Validation Summary Report EMD-32252, TW1M

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 0.032.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.6 Mask visualisation (i)

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_views
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 0.032

Voxel count (logl0)
Y
i

T T T T T T T
-0.10 -0.05 000 0.0 010 015 0.20
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

140000 - 1
120000 ~
100000 ~

20000 - — ‘olume
Recommended contour
level 0.032

60000

Vvolume (nm?3)

40000 ~

20000

D T T T I I I I
—0.10 —-0.05 0.00 0.05 0.10 0.15 0.20
Contour level

The volume at the recommended contour level is 486 nm3; this corresponds to an approximate
mass of 439 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 -
2 -
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o :
2 p- = Prnimary map RAPS
=, Reported resolution
] —
@ 6.50 A*
=
=
£ 27
_.q_ -
_6 —

0.00 0.05 0.10 015 020 0.25 0.30 0.35
Spatial frequency (4~1)

*Reported resolution corresponds to spatial frequency of 0.154 A1


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

— Author-provided F5C
0.143

—— 05

== Half-bit
Reported resolution
6.50 A+

Correlation

_{:}.2 T T T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Spatial frequency (41

*Reported resolution corresponds to spatial frequency of 0.154 At


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)

Estimation criterion (FSC cut-off)

Resolution estimate (A)

0.143 | 0.5 Half-bit
Reported by author 6.50 - -
Author-provided FSC curve | 6.44 | 8.33 6.84
Unmasked-calculated™ - - -

*Resolution estimate based on FSC curve calculated by comparison of deposited half-maps.


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-32252 and PDB
model TW1M. 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 0.032
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 (0.032).


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
£
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E 0.6 4 —— Backbone atoms
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=
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—-0.10 -0.05 0.00 0.05 0.10 0.15 0.20
Contour level

At the recommended contour level, 90% of all backbone atoms, 79% 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 (0.032) and Q-score
for the entire model and for each chain.

1.0

Chain Atom inclusion Q-score
All 0.7870 I 0.1630
A 0.8240 . 0.1750
B 0.8140 . 0.1790
C 0.7150 I 0.1560
D 0.7320 . 0.1350
E 0.8090 I 0.1850
F 0.9140 I 0.1860
G 0.9550 . 0.1940 00
H B 0.5840 B 0.0850 e
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