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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.dev113
Mogul : 1.8.5 (274361), CSD asb41be (2020)
MolProbity : 4.02b-467

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) : 2.40


https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#references
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 3.10 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 . 20
Ramachandran outliers I 0.0%
Sidechain outliers I I 0.3%
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 586 - 67% 28% “5%
2%
1 B 586 — 62% 33% “5%
1%
1 C 586 | T S5 1% -
7%
1 D 586 — 68% 30% N
7%
1 E 586 — 66% 33% .
1 F 586 - 70% 26% -
74%
2 G 375 43% 53% 5%
35%
2 H 375 43% 52% 5%

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

Mol | Chain | Length Quality of chain
42%
3 I 12 17% 83%
17%
e
4 J 12 33% 67%
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2 Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 33650 atoms, of which 39
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 TdpA.

Mol | Chain | Residues Atoms AltConf | Trace
1 F 560 Zggzl 252)9 71;10 8(1)6 2 0 0
1 A 559 ZZ;ZI 2;2)3 7128 8(1)5 2 0 0
1 B 559 ZZ;T 25%3 7128 8(1)5 2 0 0
1 b o78 Z(()igl 29?39 81(\)Il 825 2 0 0
1 b o7 Zggzl 29C70 715\914 8(3)7 2 0 0
1 ¢ 560 Zggzl 29Cl2 71;15 8(1)4 2 0 0
e Molecule 2 is a protein called TdpB.
Mol | Chain | Residues Atoms AltConf | Trace
2 H 358 ggg;l 1553 51(\)I7 5(2)2 g 0 0
2 G 358 g‘;g;l 18053 51(\)I7 5(2)2 g 0 0

e Molecule 3 is a DNA chain called DNA (5-D(P*GP*CP*CP*CP*TP*TP*TP*TP*GP*CP

*AP*A)-37).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
3 I 12 242 116 40 74 12 0 0

e Molecule 4 is a DNA chain called DNA (5-D(P*TP*TP*GP*CP*AP*AP*AP*AP*GP*GP
*GP*C)-3).


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
4 J 12 250 118 50 70 12 0 0

e Molecule 5 is PHOSPHOAMINOPHOSPHONIC ACID-ADENYLATE ESTER (three-letter
code: ANP) (formula: C1oH17NgO15P3) (labeled as "Ligand of Interest" by depositor).

ANP
NH.
l N
N i Sy W
: \ (OH
o ]
‘o
HOwe N
*0
HO ) o
w .P OH
©
Mol | Chain | Residues Atoms AltConf
Total C H N O P
5 F 1 44 10 13 6 12 3 0
Total C H N O P
5 A 1 44 10 13 6 12 3 0
Total C H N O P
5 B 1 44 10 13 6 12 3 0
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26%

green = 0, yellow = 1, orange = 2

70%

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

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

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

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

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

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the

3 Residue-property plots (i)

and red = 3 or more.
e Molecule 1: TdpA

Page 6

6374 et omi Jezs LZET
0LgH 187k 9821 a
[ | [} sezl 1
2921 1870 L4 | T2e
| 0sva zeel ozeN
Uikt s L 6Lyl | R S Cteed 6TEA
09cH ‘I 8.%d N - 0€T1 -
1 coEs [z mmE 1 9TEN
(AN z9€d 9LVH vzeh
s s oy sz i .
09€T |y 8129
zsey 65€a £Lva 0z1d | Lten 4
] 83EA g | 912U e
ave L8EN TLPA X y11d | gted e
[ ] 95ed [} * v12d
0%21 o ¢ [ | ¢
8974
e T S ¢ o
8€ed zgey 997V ‘ I | goeN
oeet oo = . ok oe oe
0SeN vovd
ﬁ et P [} TN 4 | | zogy
I | weev ¢ z5v1 6.SH ] 1614 T0€b
[ [oract 1 [} | gusd e 9679 | |
zeel et 11871 S6TL 9621
mmﬁu 1€2h >m2 [} 9251 * P61 | g6Ty
B 0£21 LE%S [ | g6 621
ogey
G | eze1 [} zlS1 ¢ 2674 g6zd
i 8TTA eva 1.9d | | z62d
P [ | ¢ [} 0L8A 8874 1624
1 [daat 6zl [ | ¢ 1814 | |
oo [] y1€1 [} 09SA [ | v8C'1
9tzy €TEA ¢ s [ | z9d 181d | egzd
+ mmwm 4 ¢ £95d mom 081a@ z8e1
| gssE 6LTA 182A
0121 07ed QI 1858 859 L osuta | |
veN [ | ¢ ooex zeva [ | o 150 LLTH 8.2k
| 2021 208V 45 9893 & [ | 9LTA 1123
me wmﬂ ¢ 080 [ | gegT © m§ SLTA [ |
L1738 | wesh pL18 vied
| zoed QI [ | £EG) 9%S | | | |
S8l [ | ¢ soet €1vd [ | [ | 1.1 12271
| 66TY $0gY [ | ogsd 8e1 | | 0.L2H
c81 | | £0gY 80%d [ | | | 897d | |
180 S6TL | zogw L0%) 240 sey | | 1921
| | T0€D [ | €25 | | T9TH | |
8874 00€k $OBY zza1 < 0gT 0919 09z
[ | | e6zy [ | 1254 i [ | 6574 [ |
m$ mmg mmﬁ omwm | ogsN = mmm wmmm
6753
8€1 187d $621 S6EN | g1sl = 1271 o0szy
Ve | | £62a [ | 4750 .. oz | |
9e1 LLTH | z6Td z6€U [ | — .- | | 1521
SeY L outh 1624 | 1688 €168 < L1d | ovey |
HEN SLTA | | 06€A [ | = .. |9ty SHTH
| | | | 3823 [ | 505b O < SIN | vbed |
91 8974 4 £8€) $0GL < o HTY 5244
[ | g8zd [fgessm O R [ | [ |
2911 2821 mmm; M m €q 0721
T9TH T82A | egen
| 091D [ | 1693 ° @) I 8ezd

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

EMD-38837, 8Y1K

wwPDB EM Validation Summary Report

Page 7

Y6EN

26€Y

06€A

88€d

69€T

S9€S

T9€S
09€I
65€Q
8GEA
LGEN

b & 4

ceen
TS9€1

67T

cved

LEEY

TEEW
0€eY

Lo o

098A
19SS
T9Ssd
0214
6ESN
SEST
CTESA
6254
45N
€2SA
2es1
T2S4d
2150
ST1ST
0TSI
90SS

S0Sh
70SL

COSA

< 0 o
® 0o
< < n
S =

87

08%a
6.L%T

9.LVH
SLPV
i 2hcs
CTLYT
89%d

vovd
€973

€9¥T
[4cis

(07478

8EVT

L2va

0 989S
0 §850

2894
1841

Ackc
99T
TLST
9950
€954

T9SGA

TdpA
12%

e Molecule 1

—
5%

33%

62%

Chain B

LETY
9€TD

veTa
€ETT

vera

6111

TOTA

76N
€6A

064
68V

98d

LLI

SLY

€LV

0LX

¢
¢

€91V

T9TH

0 €LEW
4

69€T

i

99€eM
S9€S

€9€ed

o
©
3]
=

09€I
65€d

89€X

2GeN
TS6€I
0sex

OO G0 V00 & G000

6E€Y
8€ET

0 LEEV

EEEA

TOvY

66€T
86€d

LTe1 ’r

€6V
0 szeN

T2eT

v1eT1

TrEd

0 60€d

09SA
655K

€95d

9%SV

T%Sd

6ESY

9€9Y
SEST

£egn
TESA
Tesa
0€Sd
6253
8CSS

€CSA
2csT

6153
8TSL
L18d

0T8I
608S

TOSA
681
S8vI
T8
0 08%d

6.L%1
8L%d

0 9LVH
SLYY
v

ii[‘>

S9vh
€9%%
09%1
9874

€871
a1

0 1970

LLST

TdpA

SLSY

TLST
T.5d

69SA

9950

e Molecule 1

%93d
€954

7%

33%

66%

Chain E

L1748

Y11d

cr1d
1A%t

664

964

76N

264

064
68V

98d

o)
0
IL"1

0 €84

[4:3

08A

8LN
YA

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-38837, 8Y1K

wwPDB EM Validation Summary Report

Page 8

3

L9743

T9TH
091D

[4spxce

8¥1s

h oo o o o 2 4 4 4

4%

(445t

9ETD
SETT

€eTd

0ETH
62TY

vera

T21d

W__ MW O~ 0O
SN NN NN D
N NN A
A (=] 2 < >Aa4

6111

¢

L &

00€X

S6TY
7621
€623
2¢62d

88¢4
182a
98CA
S8TH

€8¢d
2821
T82A

8LCA
L.24

S.LzM
j2kacs
€LTL

T.21
692
89¢)
1921
99z
€92M
0923

9GCA

14

{4148

052y

Syen

02T

68€1
88€d

98€V

>

SLEN
vLed

c9ed

09€T
65ed
8S€L
LSEN

0 9g9ed

(4515}

0GeN
6%€T

E£YET

1524

Leey

€EER

Lo 2 2 2 2 2 4
8
=4

6871

S8%I

0 08va
9LYH
SV
YLvE
VY

T9%X
09%1

8G¥A

ki
feieidl

[4ci48

67¥1

< <

9EVd

veva
€EVT

L2%d

Sevd

0 BTvl
0 Tz

81va
STPI
[45748¢

80%d
L0731

Yoy
€0VH

66€T
96€4d

€6eY

8.SH

9.8T

9950
G9SK

2984

655K

€5Sd
{4

6%ST
8¥%Sd

9ESN
vESA
€ESN

CTESA
T€Sd

6254

YT

675

1180

G191
¥18I

T18d
0T8I

L0Sd

S0sb
70SL

e Molecule 1

C0SA

7674

TdpA

30%

68%

7%

Chain D

CeTd
62Td

8111
L1TH

Y11d

(43 %)
111

SOTH
964

€61
264

064

0. 594

89D
180

VS
ova

8€1
LET
9€1
SeY
ved

6cd
8zh

921

v1d

ol |
H B S

L9271
992H

€92M

85cy

14

[4:14:S

052y

sven

0%2T

LETS

9€TL
SETL

0€T1

8TTA

9TV

€2ea

812D

ST12d
v1cd

L0271
70Ty
£0eN
[dorac

1814

S8TA

€8TT

vL13

1914

1

6%ET
8%ED

Shed
EVET
6eed

8€€T
LEEY

GEER

TEEW
0eey

LTET

geen

00€X

7621
€623

06CH
68CA

18za

6.LCTA
8.LTX

jZkace

T.21

692

o

ELEN

TLED

69€T

89EN

S9€8

6294

SCSH
Yean
€CSA

T2s4d

ST57

90SS

LEVS
9€¥d
SEVT

62V

0 Levd

9C¥D

i

j£42%
47208
{447

6.LSH
8183
LLST
91571

€L54

L,98d

TdpA

11%

e Molecule 1

31%

65%

Chain C

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-38837, 8Y1K

wwPDB EM Validation Summary Report

Page 9

4458
EYTA

YETH

cerd
TETL

62TY

L1748

711d

cTTd
TT11

LOTA

S0TY
TOTA

664

29d
193

89D
150

€90

8€1
LET

0€T
8zh
0zd
71d

91

0scy

Sven
vved

3

0 €eed

9Ty

j£44)]
€2ea

912H
v1cd
01271
[4vacs

6613

L6Td

S6TL
V611

2¢6Td

88TH
1874

S8TA

281V

081a

vL1d

0L1D

i

1979

€91V

LSTA

G671

T673

SLPY
Y.Ly

6971
S9%h
6771
[0)747c8

9€¥vd
SEPT

prace

o & °

81va

9GTA

vscu
€621

0 983S
0 5850

7891
289)
894
€154

19Sd
9950

€954
2954

8TSL
2150

18I
L0S8d
90SS
5050
70SL
(4078

667D

TdpB

e Molecule 2

35%

- 5%

52%

43%

Chain H

29a

8GL

¢
¢
¢
¢
¢
¢
¢

<>

6€T1

i’

Ld
9eX
geT

Sy
)
=]

™
Lse)
[=}

o
2]
o

s oo
g

©N~ O O
AN N
(= gy= . B

<
N
==

]
N
)

© ~
-
o

o <
-
o

e 000 oo

—- o
-
- o

0 62T

TTTA

601X
80Td

L01Q@
90TY

SOTT
70TA

PO & SO 00 G000 o

COTA

L

g8A
78V
€8V

6.1
0 1.4

0 §.1
0 BLT

L2 B 2 2 2 2 & 2 2

S oS> o o

T6T1
1670

68171

981Q

S8TY

€814

8LTX
LLTS
9.L1d
SLTD
vL1T

ELIA
TLIA

0LTA

89TM
LOTA

S9TX
vo1V
€9TM

09TA
6STQ

0ETL

T1€S

80€A

0 L0€)

vocy
£92ZN

(4148
T92b

x

L & 2 4

0 TLEV

0LeT

€5€Y
gsed
TGed

8%eI

0 Lved

YrEW
EVEY

Tved
0¥eI

¢/ e
0 8e€y

0 9€€EA

veey
£eeY

0EEY

TdpB

e Molecule 2

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-38837, 8Y1K

5%

53%

wwPDB EM Validation Summary Report

44%
43%

Page 10
Chain G:

JE
0 0 «ﬂz 1 092y
“ 0 €2Td i 0 Chee]
zz1S
ool
MMM “ 6118 — —~
151 ¢ s m\_u Q_u
93T uE P —
el “ 9711 < O
“ vak 0 ST ¢D¢1 M..
0. “ €178 Mn mmu
0 159 I o,
¢ ¢ TTTA m..u @)
¢ ¢ 60T A A
191 0 801d .mu Wu
L01a
o $ B, >
G & =
¢ e LOEL ol M
e 3 =
Iwm; MS W M 5
©
ved 4 ¢D¢1 M..
I 5% =
“ MM 0 -m m..u m..v
z61
s g e £ b
821 ¢ osd m..u MD..U.
0* 0 689 x v
0 883 ol n,
meean ¢ o O =
‘ 2Tl 989 * *
‘ 124 S8A ml.u W
S €8y % *
L . = =
S e 7% >
“ sTa ¢ o 0w« 0 <
[ v ¢ L4 ~ - m
¢ ct ¢ o A
a1 Z, e Z
0 vL1 D X 01D D W
. a e ¢ 6w
0. o 8L < ¢ o
T ) & ) 119
¢ u — 9L = 91D
¢ ou w s ¢ « w s i
¢ ood < - ¢ © < o €TV
OI ] o ¢ © o = [434
T = £ e = = "
¢ oo ° @) ¢ ° O 8L

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 11

wwPDB EM Validation Summary Report

EMD-38837, 8Y1K

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided

Number of particles used 78868 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method NONE Depositor
Microscope TFS KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A2) 50 Depositor
Minimum defocus (nm) 1300 Depositor
Maximum defocus (nm) 1800 Depositor
Magnification Not provided

Image detector GATAN K3 (6k x 4k) Depositor
Maximum map value 0.827 Depositor
Minimum map value -0.417 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.022 Depositor
Recommended contour level 0.145 Depositor
Map size (A) 430.08, 430.08, 430.08 wwPDB
Map dimensions 512, 512, 512 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 0.84, 0.84, 0.84 Depositor



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

Page 12 wwPDB EM Validation Summary Report EMD-38837, 8Y1K

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:
ANP

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 | oy 71 S5 | RMSZ | (2] >5
1 A 0.27 0/4600 0.48 0/6221

1 B 0.27 0/4600 0.48 0/6221

1 C 0.27 0/4614 0.48 0/6237

1 D 0.27 0/4716 0.49 0/6375

1 E 0.27 0/4750 0.48 0/6420

1 F 0.27 0/4609 0.48 0/6232

2 G 0.24 0/2945 0.49 0/3969

2 H 0.24 0/2945 0.50 0/3969

3 I 0.51 0/269 0.95 0/412

4 J 0.46 0/281 0.80 0/432

All All 0.27 | 0/34329 | 0.49 | 0/46488

There are no bond length outliers.
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 A 4494 0 4503 151 0
1 B 4494 0 4503 178 0
1 C 4509 0 4525 158 0

Continued on next page...



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#standard_geometry
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#close_contacts
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 D 4609 0 4627 157 0
1 E 4643 0 4658 173 0
1 F 4503 0 4515 135 0
2 G 2887 0 2905 227 0
2 H 2887 0 2905 258 0
3 I 242 0 137 12 0
4 J 250 0 135 12 0
5 A 31 13 13 2 0
5 B 31 13 13 0 0
) F 31 13 13 1 0

All All 33611 39 33452 1333 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 20.

The worst 5 of 1333 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)
1:A:349:LEU:HD23 | 1:A:360:ILE:HD11 1.29 1.12
2:H:284: THR:HB 2:H:289:GLU:HB2 1.38 1.02
1:B:416:LYS:HD3 | 1:B:452:LEU:HD21 1.44 1.00
1:E:89:ALA:HA 2:H:319:LEU:HD21 1.44 0.98
2:G:51:GLY:HA3 | 2:G:310:ARG:HD3 1.46 0.98

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

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

entries.

The Analysed column shows the number of residues for which the backbone conformation was

analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 553/586 (94%) | 530 (96%) | 23 (4%) 0 |
1 B 553/586 (94%) 528 (96%) | 25 (4%) 0 100 § § 100

Continued on next page...



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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 C 552/586 (94%) | 534 (97%) | 18 (3%) 0 |
1 D 570/586 (97%) | 543 (95%) | 27 (5%) 0 |
1 E 574/586 (98%) | 546 (95%) | 28 (5%) 0 |
1 F | 554/586 (94%) | 528 (95%) | 26 (5%) 0 100 | 100]
2 G 354/375 (94%) | 334 (94%) | 20 (6%) 0 |
2 H 354/375 (94%) | 325 (92%) | 27 (8%) | 2 (1%) 22 53

All | All | 4064/4266 (95%) | 3868 (95%) | 194 (5%) | 2 (0%) | [100 | 100

All (2) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 H 103 GLU
2 H 87 VAL

5.3.2 Protein sidechains (1)

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

entries.

The Analysed column shows the number of residues for which the sidechain conformation was

analysed, and the total number of residues.

Percentiles

Mol | Chain Analysed Rotameric | Outliers
1 A 468/490 (96%) 468 (100%) 0
1 B 468/490 (96%) 466 (100%) 2 (0%)
1 C 469/490 (96%) 468 (100%) 1 (0%)
1 D 480/490 (98%) 477 (99%) 3 (1%)
1 E 484 /490 (99%) 484 (100%) 0
1 F 469/490 (96%) 469 (100%) 0
2 G 295/309 (96%) 295 (100%) 0
2 H 295/309 (96%) 292 (99%) 3 (1%)
All All 3428 /3558 (96%) | 3419 (100%) | 9 (0%)

5 of 9 residues with a non-rotameric sidechain are listed below:



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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Mol | Chain | Res | Type
2 H 240 ARG
2 H 274 ARG
1 D 303 ARG
1 D 339 ARG
1 C 199 LYS

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. All (3) such
sidechains are listed below:

Mol | Chain | Res | Type
1 A 201 ASN
1 E 78 ASN
1 E 375 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)

3 ligands are modelled in this entry.

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).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | "' RMSZ | 47| > 2| Counts | RMSZ | #]Z| > 2
5 ANP A 601 - 29,33,33 | 1.07 | 4 (13%) | 31,52,52 | 1.16 2 (6%)



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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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | /"' RMSZ | 47| > 2| Counts | RMSZ | #]Z| > 2
ANP B 601 - 29,33,33 | 1.08 | 4 (13%) | 31,52,52 | 1.12 2 (6%)
ANP F 601 - 29,33,33 | 1.06 | 4 (13%) | 31,52,52 | 1.13 2 (6%)

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
ANP A 601 - - 3/14/38/38 | 0/3/3/3
ANP B 601 - - 8/14/38/38 | 0/3/3/3
ANP F 601 - - 5/14/38/38 | 0/3/3/3
The worst 5 of 12 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
5 F 601 | ANP | PB-O3A | -2.49 1.55 1.59
5 A 601 | ANP | PB-O3A | -2.48 1.55 1.59
5 B 601 | ANP | PG-O1G | 2.40 1.50 1.46
5 B 601 | ANP | PB-O3A | -2.39 1.56 1.59
5 B 601 | ANP | PG-N3B | 2.39 1.69 1.63
The worst 5 of 6 bond angle outliers are listed below:
Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(?)
5 A 601 | ANP | PB-O3A-PA | -4.04 118.41 132.62
5 F 601 | ANP | PB-O3A-PA | -4.02 118.45 132.62
5 B 601 | ANP | PB-O3A-PA | -3.77 119.34 132.62
5 A 601 | ANP | C5-C6-N6 | 2.27 123.80 120.35
5 B 601 | ANP | C5-C6-N6 | 2.26 123.79 120.35

There are no chirality outliers.

5 of 16 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
5 F 601 | ANP | PG-N3B-PB-O1B
5 F 601 | ANP | PG-N3B-PB-O3A
5 F 601 | ANP | C5-05-PA-O1A
5 F 601 | ANP | C5-05-PA-O3A
5 A 601 | ANP | PB-N3B-PG-O1G
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There are no ring outliers.

2 monomers are involved in 3 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
5 A 601 | ANP 2 0
5 F 601 | ANP 1 0

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

Ligand ANP A 601

Bond angles

Rings

Torsions
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Ligand ANP B 601

Bond lengths

Bond angles

Torsions

Rings
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Ligand ANP F 601

Torsions

Rings

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


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

Page 20 wwPDB EM Validation Summary Report EMD-38837, 8Y1K

6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-38837. 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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_projections
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6.2 Central slices (i)

6.2.1 Primary map

X Index: 256 Y Index: 256 Z Index: 256

6.2.2 Raw map

X Index: 256 Y Index: 256 Z Index: 256

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: 275 Y Index: 285 Z Index: 264

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

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 0.145.
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.

WORLDWIDE

PROTEIN DATA BANK


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

4 Recommended contour
level 0.145

Voxel count (logl0)

I T T
0.4 —-0.2 0.0 0.2 0.4 0.6 0.8
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 -

70000 - \

60000

50000 -+
— \olume

| Recommended contour
40000 level 0.145

volume (hm?3)

30000 -

20000 1

10000 A

I
—0.4 -0.2 0.0 0.2 0.4 0.6 0.8
Contour level

The volume at the recommended contour level is 168 nm?; this corresponds to an approximate
mass of 151 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 1
2.5 4
0.0 A
o
=l
= —2.5 1 —— Primary map RAPS
= Raw map RAPS
4% 50 Reported resolution
c T 3104
=
E
_?.5 -
—10.0 4
—-12.5 A
T T

T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.323 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

Unmasked-calculated
FSC

0.143

[ — [}5

==+ Half-bit
Reported resolution
3.10 A*

Correlation

0.0 . T f |
0.0 0.1 0.2 0.3 0.4 0.5 0.6

Spatial frequency (4-1)

*Reported resolution corresponds to spatial frequency of 0.323 A1


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

Resolution estimate (A)

Estimation criterion (FSC cut-off)

0.143 | 0.5 Half-bit
Reported by author 3.10 - -
Author-provided FSC curve - - -
Unmasked-calculated™* 4.52 | 891 6.76

*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 4.52 differs from the reported

value 3.1 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-38837 and PDB
model 8Y1K. Per-residue inclusion information can be found in section 3 on page 6.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.145
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 (0.145).


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
w
=
% —— Backbone atoms
n 0.6
£ All non-hydrogen
E atoms
g Recommended contour
o level 0.145
v 0.4
=
2
!
[}
o
E 0.2 1
0.0 T T 7 |

T T T
—-0.4 —0.2 0.0 0.2 0.4 0.6 0.8
Contour level

At the recommended contour level, 72% of all backbone atoms, 71% 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 (0.145) and Q-score
for the entire model and for each chain.

Chain Atom inclusion Q-score

All 0.7100 = 0.5050 *
A 0.8230 B 0.5530

B 0.7210 B 0.5090

C 0.7490 B 0.5170

D 0.7800 B 0.5290

E 0.7670 B 0.5260

F 0.8090 B 0.5460

G B 0.4490 I 0.3980

H B 0.4740 B 0.3940 00
I m 0.5160 = (.3130 oo
J 0.7360 B 0.4410
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