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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 (i) symbol.

The types of validation reports are described at
http://www.wwpdb.org/validation /2017 /FAQs#types.

The following versions of software and data (see references (1)) were used in the production of this report:

EMDB validation analysis : 0.0.1.dev43
Mogul : 1.8.5(274361), CSD as541be (2020)
MolProbity : 4.02b-467

buster-report : 1.1.7 (2018)
Percentile statistics :  20191225.v01 (using entries in the PDB archive December 25th 2019)
MapQ : 1.9.9
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.31.2
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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 3.90 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 - 29
Ramachandran outliers I [ W 0.2%
Sidechain outliers I 0 0.3%

Worse

Better

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 158937 4297
Ramachandran outliers 154571 4023
Sidechain outliers 154315 3826

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
21%
e
1 2 868 38% 31% 31%
50%
I
2 3 971 34% 33% 33%
17%
—
3 4 933 39% 39% 21%
75%
T
4 5% 775 37% 37% 25%
11%
5 6 1017 33% 35% 32%
52%
-
6 7 800 47% 43% 9%
56%
1 —
7 8 604 36% 49% 14%
54%
1 —
8 9 513 34% 39% 27%

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

Mol | Chain | Length Quality of chain
2%
T
9 A 913 25% 21% 53%
30%
I
10 B 620 26% 27% 47%
38%
= —
11 C 616 43% 45% 12%
9%
12 E 479 — 48% 40% %
T1%
13 D 529 r— 50% 36% e
36%
14 F 435 * 17% 64%
74%
I
15 M 39 23% 77%
67%
.
16 N 39 28% 72%

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
17 | AGS 2 2001 - - X -
17 | AGS 6 1101 - - X -
17 | AGS 7 2001 - - X -
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2 Entry composition (i)

There are 17 unique types of molecules in this entry. The entry contains 59586 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the AltConf column contains the number of residues with at least one atom
in alternate conformation and the Trace column contains the number of residues modelled with at
most 2 atoms.

e Molecule 1 is a protein called DNA replication licensing factor MCM2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 2 603 4735 2970 863 887 15 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 3 654 5134 3241 905 972 16 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 4 741 5891 3677 1030 1154 30 0 0

e Molecule 4 is a protein called Minichromosome maintenance protein 5.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 g 080 4527 2852 781 873 21 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
0 6 692 5512 3484 956 1048 24 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 7 725 5726 3610 990 1094 32 0 0
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e Molecule 7 is a protein called Cell division cycle protein CDT1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
7 8 519 4156 2644 715 778 19 0 0
e Molecule 8 is a protein called Cell division control protein 6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 9 373 2082 1914 497 554 17 0 0
e Molecule 9 is a protein called Origin recognition complex subunit 1.
Mol | Chain | Residues Atoms AltConf | Trace
9 A 195 Total C N O S 0 0

3399 2170 576 635 18

e Molecule 10 is a protein called Origin recognition complex subunit 2.

Mol

Chain

Residues

Atoms

AltConf

Trace

10

B

328

Total C N O S
2698 1747 448 487 16

0

0

e Molecule 11 is a protein called Origin recognition complex subunit 3.

Mol

Chain

Residues

Atoms

AltConf

Trace

11

C

044

Total C N O S
4508 2911 743 838 16

0

0

e Molecule 12 is a protein called Origin recognition complex subunit 5.

Mol

Chain

Residues

Atoms

AltConf

Trace

12

E

422

Total C N O S
3458 2253 549 643 13

0

0

e Molecule 13 is a protein called Origin recognition complex subunit 4.

Mol

Chain

Residues

Atoms

AltConf

Trace

13

D

456

Total C N O S
3698 2366 626 693 13

0

0

e Molecule 14 is a protein called Origin recognition complex subunit 6.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
14 K 157 1315 846 222 235 12 0 0
e Molecule 15 is a DNA chain called DNA (39-MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
15 M 39 795 383 127 246 39 0 0
e Molecule 16 is a DNA chain called DNA (39-MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
16 N 39 804 382 161 222 39 0 0

e Molecule 17 is PHOSPHOTHIOPHOSPHORIC ACID-ADENYLATE ESTER (three-letter

code: AGS) (formula: CloH16N5012P38).

AGS

EMD-8540, 5V8F

F~on
HO pr on
Mol | Chain | Residues Atoms AltConf
Total C N O P S
17 2 1 31 10 5 12 3 1 0
Total C N O P S
17 4 1 31 10 5 12 3 1 0
Total C N O P S
17 6 1 31 10 5 12 3 1 0
Total C N O P S
17 7 1 31 10 5 12 3 1 0

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

Mol | Chain | Residues Atoms AltConf
$roe
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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: DNA replication licensing factor MCM2
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e Molecule 4: Minichromosome maintenance protein 5
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e Molecule 5: DNA replication licensing factor MCMG6

Chain 6:

9611
S61d
v61d
€61V

1614

68TA
88TA

9814
€8T
1811

6.1d
8L11

LLT4
9.1

€LTD
cLTE

89TH
L9TV
%919

1978

6G1S
8GT1

9STh
SGTX
¥S1a

TSTI
0STL

SP1I

0 jaast

EVIN

LETH

SETA
e
€ETT

<>

6ced
8CEL

0 LTEXR

ozeN

0 seed

¢
0 zzed

TCEA
0zZeEN

8TEA

¢

ETEN

0TEL

80€S

90€X

c¢oed
TOoEYd
00EA

8628
PLIAN
962

{4143

68¢CS
88T

08cy

Lled
9.¢1

0 S.TY

V.LCH
€LTA

0L2T

9928

0 %92h
€924

0 1924
0 o9za

SO 000 o

0 eved

4

0oged

R LDWIDE

O

erbDeBe

PROTEIN DATA BANK

W



EMD-8540, 5V8F

wwPDB EM Validation Summary Report

Page 13

esy |
Tved
|
LESA
|
vesv
€€SI
£97D A.
|
6STA 62571
8SVH |
1SPD 9TSA
e scs1
GSHT ¥CSH
¥Shd €csd

0ZSA

8154
gt

91871

b o o 4
I -

€181
{45

0188

8081

7054

T0Sd

4 A 4
- II.

Ty
0zl
61¥S

81¥%s
L1%d

0T¥T

oo o s oo i 2 4 4

>

SELH
PELT

v2La

Y0Ld

20LL

869N

0 9694
1694

6894
8894

vess
€e8d

oo

828k

7420
€284

6181
8184
1180
918A
S18D
VI8N

2184
T8V

L08S

5084
7081

208S

[T

00871
66.L0
86.4

S6.LI
6.4
€6LK
26LS

06,4

oy
0 88.Ld

ing factor MCM7

ication licens

DNA repl

e Molecule 6

9%

43%

52%
47%

Chain 7

>

o
[5e]
-Q_

OO PPPPPPPPPPPPPPP0PPP0OOOOO

N ©
N A N N
I-'QI'&I>

BTN
814
LT
9IN

N o
o
=

N~ 0 O
n H o

COPPPPP PP PPP P00 9090909090909 909090%00%9090
=

N M
© ©
X >

[T
=}

0 0zTY
L Bl
0 8110
4

0 S11d
$ITL
4

TTIN

i

B60TN
807D
L0TD
90TI

Ao 2 2 2R 2 2 2

o M
o o
-
= =

@
©
b~

281

D O - N MY W O
© NN NENNNN
X > <=2 @&/ A=

~
© ©
o

2STH

6714
8¥11

ovTH

L A A A A e  aa

YrIN
€711

0 O O
M o $
]
= A A

6CTL

L2111
921d
SCTH
PCIN

OO0 P00 PP000P 0000000 OO0
g

8€TT
L£2d

S€CT

4
0 TETH

-

[144)]
8zey

0
N
o
=

0
-
o
B

1y
€124

T120
0TZN

L0271
902d

OO P00 PPPP0P 0909009900000 P09 909090909090900%%%90
238883
= SRS S

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-8540, 5V8F

wwPDB EM Validation Summary Report

Page 14

0 099 0 eczh
L & "=
T98L i
“ 8621 “. k “ 0 SETT
¢ ¢ ssev ﬁ ¢ ¢
' o o s 0
¢ ¢ ssed 8TYA ¢ ¢ zd
. R b $ o
“ 0 TSEL ‘qi, “ 6%V “*
0628 TSEA ZTHI ¢ sn
0 0 030 Tevd 0 LYN 0
e o . b ¢
“ 9828 “ Hﬂ; ¢ © “ vl “ ceel
el Bew ¢ * b (.
S0vT ¢
i . BRI B
veY M Ten
6121 0. ¢ ¢ s 4§/ orea |
0 0 974 0 STzl
0 8eEL 0. OI vzl
0 | gen 0 2511 0 434
L T ¢ 18Ty zien
“- E e (-
omiEm ¢ R S
N E2cd ¢ et ¢ ovud — ¢ ot ¢ ¢ soon
§ e = o omEl ¢ ca
¢ A 8z
0 OI 0 e 0 0 SYTL 0 9024
¢ Lou N szed “ 1620 w “- ¢ wis “ soe1
0% oz “ ¢ .,.am “ — “ ) ¢ coov
“ “ YTEA “ “ m “ MM “ MH” “ 1020
E B IR : 3 - .
g PS8 = x BN =
) i “F “ M “ wﬁ.w g ° “. ¢ ou “ ¢ o1t
“. ¢ s ¢ ¢ ¢ o m ¢ 0. ¢ ¢ comn
saon “ L7€3 ¢ o “ ¢ M m “ 91d “ " ¢ = “4
.. e ’ R e o ¢ S e
¢ oﬂwo “ £1€D “ sues ¢ MMMM 2 ¢ 28L0 Mﬂw ¢ ¢ “F “ MMH
¢ oS ¢ e e “ oﬂwx o 0. - ¢ ¢ s ¢ ssn
’ R ' f an  WEOH = ’ Y B
¢ oo 8 TR T SN - ¢ ¢ ¢
¢ e ¢ 4 1A ¢ w 0 ¢ ¢ e ¢ omma
¢ ¢ coss ¢ ¢ 1.8 ¢ < o ¢ § e “ S
¢ e o ¢ ¢ vrid SLLL o -= ¢ st ¢ et
¢ o ¢ coed ¢ ¢ mmt, ¢ M m ¢ 0.
Cwea @ TEL @ ¢ 600 ¢ ° O ¢ ¢

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



EMD-8540, 5V8F

wwPDB EM Validation Summary Report

Page 15

I
o
<
N
~ e
I

662d M T08T
ol o QUSSR oosiny
- b b
¢ seed ¢ ooet ¢ cr ¢ s L62R
¢ veey ¢ osea | ¢ et z8td 0* ¢ wmu”
o i CEEE = JdH &8 FEl
162d ¢ e [ esy1 ¢ st 6.1S ¢ £62Y
“ 0624 “ MMM k 1 2110 ¢ 8 0. 04
OIwwmx “ MMH 08%h m “ 09Y a “ﬁ 0 Eea %
= oo phe 2 o “. o b
05N 875d S
=, s S os 8 $ : B
N ﬁ o % TLIN veea M
¢ o7ED ¢ “ TLvA B 0* “ 0. ¢ ¢ “
¢ oma MWMM ¢ TLoH 0* N 0. ¢ “ 1220 ¢ 0. ¢
e Ba g ¢ om e N ¢ ¢ : ¢ ¢
¢ _— ZEN ¢ | 685 ¢ cos ¢ ¢ ¢ ¢
¢ ¢ veH ¢ Sopll 8gsI ¢ N ¢
¢ 07ET Cvow | ¢ ¢ et
M ¢ €971 5861 ¢ ¢§ vois ¢ ¢ ¢
i e g, L | RB—REIE I
§ o Sy ¢ 4 ¢ 4 o ¢
¢ s “ eel ¢ L T “ ¢ e ¢
S ¢ b b em
SR (e ¢ ¢ M e
grma. S 2 : { gyt
“ o9et ¢ oeev 265S nM m “ T ¢ oo ¢ soud ¢ sce ¢ Mmmm
§9¢d | Tesd - L9TH : m
0. ¢ oﬂmm ¢ Pl .w ¢ Mwm “ momm “I “. ¢ ﬂMMq
¢ | ¢ ¢ oo S ¢ ¢ v ¢ st ¢ seev “ seer
¢ woet ¢ MMMM ¢ o1 ¢ wmmm_ a, ¢ ¢ o ¢ ¢ we o oo
OI 0 0 —_ €8y 0 €zeN
oo U 8 “m = 2 3 ¢ ' E
o L erel ¢ €8ah = ¢ M 1921 0.
T IR G s ¢ R
¢ osan ¢ et ¢ ¢ 05SA o 3 ¢ sew OI
¢ ssev [ ored | ¢ M 6293 ) ¢ w11 ¢ o1
. “- [ £ =
0 ¢ §.80 N S
“. R TTEN ¢ by ¢ &S mmw = ” “ “ MHM
0gzl l ¢ oers CoE = zied
¢ 2&” 60€d “ I Oc ¢ ¢
N E ¢ e : ’
o g ¢ w0 DR SR ¢
e ¢S P z “
¢ v “ ¢ w“mm ﬁmm,_ ,M.O.V o 4 Mww “I “ 9814 “
72N R et ST S8TT
¢ 20gT Mmmm_ WMM M .mha ¢ oot ¢ e ¢ s ¢
0. OF OF 995 ° (@) ¢ 91 ¢ ¢ e ¢

R LDWIDE

O

erbDeBe

PROTEIN DATA BANK

W



EMD-8540, 5V8F

wwPDB EM Validation Summary Report

Page 16

it

8%

LLY

OO PPOPPOOOOOOOO

€LVI

¢

Svh

>
®
w
S
=}

OO0 oO

]
&
e s s o2 2 2 2 2 R 2R 2 <
3
El

~ o o
® o ®
4 & <
A x H

EEVI

CEVL
TEVV

0EVQ

e s s B 4 2 4

1184

e Molecule 9: Origin recognition complex subunit 1

MMW ¢ s
0gad

(47 ¥8%D

wo gl

18%d 1%SH
| | 9%5T
8Ly | epss
LLvA Lok
9LVA 7SN
“ oﬂm«
7Lyl
¢ e A
¢ e | s
x
m
n
FovA | lEsL
X
—
o~
N
n
o~
<
o
—
.. g6vE
< § o
o L2v) | eevn
= mmg mmi,
< zevl 88YL
@) | TevL |81

0 (415>}
0 TTON

6091

0 L09Y

T8SN

6.LSH

L15a
9.8b
S.SS

0 $.93
§ el

CLSA

S9571
%991

T9SI

OO0 OO

0 €95A
0 z99Y

1894

LLON

6€9Y4
€e9x
0€9d

S2oL

[44°28
1298

0 0Z9L

1191
9194

v19L
€791

TOLD

0 869S

9691
S69)
7694

T691
0693

A 4

889V

€894
2891

D E

O

R L DWI
PROTEIN DATA BANK

W



EMD-8540, 5V8F

wwPDB EM Validation Summary Report

Page 17

9z8A

2T81

0z8h

e Molecule 10: Origin recognition complex subunit 2

30%

47%

27%

26%

Chain B:

S e <

h oo R 4 4 BB 2 < 2B o 4

Toed

00EN
662X

8623

9621

v.Lcd
€.LT3
(k4

T2
0LzL

992V

3]
©
]
=

L 2 2 2R 2 2 2 4 iO SO 0O & o0

T9CH

o
©
N
~

Seed

yzeN

{448
Tzes

6TEN
8T1€D

LIEXR
91€d

S1€7
v1e1

cred

ored
60€L

v0€X
€0ED

6.LE1

SEEEN

0 LL€Y
-
0 €L€Y
0 TLER

0 © I~
o O O
g & &
= = X

€670

COOPP 0000 OOOOOS

06%S

687
88¥A
PASIAR

98%S
S8¥%d

v8va
€874

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

18%S
08%1

LLvd
9.LYA

0 §Lvd
BLYN
¢

ELVA

£

69734

SOvM

0 9%
€971
z9%d

097X

0 6371

8S¥H

9S¥%L

€SVA

0 0S%1

6770

0 iz

LYPI

444
cvvs
991
(4708
6EVL

¢
¢
¢
¢
04
¢
04
¢
04
¢
04
“
=N
¢
04
¢
¢
¢
04
¢
04
¢
¢
¢
¢
¢
¢

~
—
©
=

©
<)
e}
[}

¢

¢

¢

0 ST9L
0 HT19%
0 €191
0 2191
0 TT9%
0 0193
0 6091
0 8093
“ 9094
| s09L
0 094
0 €09d
0 TO9A
0 TO9M
0 0091
¢

¢

¢

[ -
0 e
0 0
= 12

(]
0
)
=

0854

8LSKH

~ o <
© ~ON
w w wn
29 ==

e Molecule 11: Origin recognition complex subunit 3

38%

12%

45%

43%

Chain C:

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-8540, 5V8F

wwPDB EM Validation Summary Report

Page 18

@ o> o

Led

Tl
€CA

CCH
128
ozy

6Th
8TV

PITL

0 ©
o O
(2 =]

64

OOQQiQQO

(4N

061

88S

Ao s o 4

984

€81
280

084

i

85Td

vSTV

TSTA
0STT
(57498

LYW

SYTY
445

CYIN
TP
ovTY
B6ETA
8ETN

9€TS

eeey

TECH

0 oeza

6CTA

982a

€82S
z8eh
1824

08CI

8.LTN

COOPPPPPPPPPPPPPPP® 9090999099999 099090909090990999999999999990 299990

9.LZK
S.LTH

oo}
D
[}
-

g6ed

™
D
o0
=

oeed

ool
oo}
3}
—

2
a2 2 2 2 R 2 2 4

85ed

8¥ed

o
<
[}
=

YSYH
€891

159

EYTM

[
3
~

0 ov¥1

6EVA
0 LE%0
|

YEVD

[4574¢

A& 4

0EVN
6CVH

LT¥1

0 9zhd

1428

TESY

8CSA

9670

€675
2671
1671

067N
687a

iz

08¥%4

TLYS

9184
SLSY

o - o
= ~
") 0
< 3]

699)
8954
LSSI
9554
SGSN
7591

€581
(4=

0SS%
6%9d
8¥%ST

0 9vsd
0 VAT

|
0 THSI

THSA
¢

b o o R 2 2 4 4 4 4 4 A B A e s s e a s A 2 2

6€SQ
8ESK

LEST

9€SN
SEST

L & 4

tion complex subunit 5

igin recogni

Or

e Molecule 12

12%

40%

48%

9%

Chain E

¢

0071

96d

8L

€84

081

oLM
69S

9934

9TN

b & 4

(435}

0TTX
60TA
80TT

o 4 4 2 2

€.21
0Lz
99ZM

S9Tx
¥924

29CI
1921

65CN

GSCI

€5CN

TSl

8¥CH
L¥Td

EiZdi]
vy

(44488

R LDWIDE

vjZan

SeTA
YECN

zeed
ji3di]
0gea
62ca

t4AN

eI
fotdd]
eeed
Teed

612CI
812H
L1y
91y

z1ea
T1ed

8023
S0Ty
coch

1021
0021

w_ 0

PROTEIN DATA BANK



EMD-8540, 5V8F

wwPDB EM Validation Summary Report

Page 19

6621

0 €151

v.Led
€Led

O V000 o
S
2

€EVI

6271

Or

L2¥%1
9¢vd

{74748
147\¢

1274

8T¥I

0 LTHN

L2 <

tion complex subunit 4

igin recogni

e Molecule 13

14%

36%

50%

11%

Chain D

67T
190 8YTL
| L
791 9vTI
| oeal | |
299 €711
| oTek ZvTy
091 TPIL
s ol
18T ¢
OS5 8ETS
- [ em
R 9€TT
seTd
|
8eTI
Letd

6111
8111

12978
€11

1AA%¢

SOTD

< 0 o

€0Td
00TT
96H
S6S
v6d

061

88l
L83

981

£€8a
281
T84
08d
6.0

L.a
9.0

693

T2l

0121

80CL

0 2021

b2 & 2

L8171

<&

Imq‘l
0
— -
]
1

1814

o
il
—
m>

TLIL

oo
w0
—
m-

sooe
25
g 2

0 1623
0 962S
0 g62Y

€621
2621
1621

682y
88CA

982a

8z

1821

8.C1

3

6928

L9zyd

3

6GCA

2seTl
TScL

SvTA

€vCA

61CI
8124

9124

(424

SLEN

€LES

0LEN
69€X

99€T

#9€1
€9€4

19€D

89€I
LSEY

¥SeT
€G€S

0SeEN
67EN

OO POOOOO o

LYEL
wveT
6EEN
8EEN
LEET
9geL
Seed

€EES

LTEN

Sced
¥Tel

cced

79vA
€971

19%4

6S7A

9G¥A
SS¥a
YSva

TSTM
0S¥%1

cvvd

0EVY
6C¥A

9CvI
SThY

E€CYN

9T%d

OO POO0O0OOOOS

i8S

0T%1

9074

00%Y
66€T

L6EA
96€Y4

veev

06€T

6291
8zsb
1281

¥Tsa
€TSA

6T
v154
2085y
T0ST

00Sa
6674

L6%1
967

o
QO
S
o o

tion complex subunit 6

igin recogni

Or

e Molecule 14

64%

17%

36%
19%

Chain F

O

R LDWIDE
PROTEIN DATA BANK

W



Page 20 wwPDB EM Validation Summary Report EMD-8540, 5V8F

A A A A R e e g A e e A S A e e

I el — < © el o <+ el
~ ~ © o) © © [} o) o)
(Y] o N N N N N N N
= x |2 " =] = = — =

P00 0000000000000 0000000000000000000000000000000000000000000
B B H EE EE BB H BEEE S H B B EE] B q B EEFE E
2 & TREEEgE g BRE i K H OER EH B PREEBMBERE

OO0 FPOVIOIVIOIOIOIIIITIITYIS e e R 2 D L L e e e e e e e e o d
@
o
@

DS B T © 0 D O N ©O N~ < ™ N~ j=3
© ©V © © © © O N~ ~ N~ D o o o o o
M m 0 0 o0 M n M ™ m M ™ A < & < < & <
A > H+H M1 = =) ~ [ > B4 = = 2l o > =]

S271
1285

V32
K35

K301
130:
130!

1
9

- 0w © )
e © 0

o0 «m M o0
(=] ~o> =}

F389
1397

OO0 OOOO

= < w0
DR
= X Mo

e Molecule 15: DNA (39-MER)

74%

Chain M: 23% 77%

GO0 CCCOOOOOP GO G600 0SSOSO S PN
zzsazaezaagasnaﬁlagﬁgssa-mssw g
HBHPSs <€ O < HBH OB B BHO < O H H T O O BB OOHH =

e Molecule 16: DNA (39-MER)

67%

. I
Chain N: 28% 72%

L 2 R R 22 2 2R 2 2 2 2 2 o o R 2 2 2 2 2 2 2 2 2 2 2
IIIIb-IIc>II¢: ™ < ©N - o waI|m Q‘II ® OO N M © N~ ® O O < o
< Irel 0 1 W LW WO © © © © © © © KN~ N~~~ N M NN G 0 ©
< YOO H O <= & <O B o < < < <0 < < & OB B < < < B



Page 21

wwPDB EM Validation Summary Report

EMD-8540, 5V8F

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 304288 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) 10 Depositor
Minimum defocus (nm) Not provided

Maximum defocus (nm) Not provided

Magnification Not provided

Image detector GATAN K2 SUMMIT (4k x 4k) Depositor
Maximum map value 0.108 Depositor
Minimum map value -0.039 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.005 Depositor
Recommended contour level 0.021 Depositor
Map size (A) 258.56, 258.56, 258.56 wwPDB
Map dimensions 256, 256, 256 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.01, 1.01, 1.01 Depositor
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5 Model quality (i)

5.1 Standard geometry (i)

Bond lengths and bond angles in the following residue types are not validated in this section:
AGS

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 2 0.34 0/4809 0.49 0/6492
2 3 0.27 0/5218 0.48 0/7063
3 4 0.37 0/5968 0.54 0/8055
4 5 0.25 0/4587 0.51 0/6193
5 6 0.41 0/5601 0.52 0/7558
6 7 0.29 0/5811 0.49 0/7848
7 8 0.29 0/4232 0.51 0/5732
8 9 0.28 0/3025 0.49 0/4070
9 A 0.33 0/3448 0.47 0/4639
10 B 0.30 0/2756 0.45 0/3717
11 C 0.32 0/4605 0.47 0/6215
12 E 041 | 0/3540 | 0.49 | 0/4812
13 D 0.40 0/3764 0.47 0/5092
14 F 0.25 0/1336 0.45 0/1798
15 M 0.58 0/886 1.03 0/1366
16 N 0.63 0/906 0.84 0/1395
All All 0.34 | 0/60492 | 0.51 | 0/82045

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.

WO RLDWIDE

PROTEIN DATA BANK
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 2 4735 0 4759 301 0
2 3 5134 0 5181 335 0
3 4 5891 0 5933 393 0
4 5 4527 0 4641 287 0
) 6 9512 0 9530 466 0
6 7 D726 0 o814 370 0
7 8 4156 0 4225 315 0
8 9 2982 0 3107 198 0
9 A 3399 0 3475 170 0

10 B 2698 0 2713 188 0
11 C 4508 0 4465 245 0
12 E 3458 0 3465 174 0
13 D 3698 0 3755 159 0
14 F 1315 0 1353 62 0
15 M 795 0 448 47 0
16 N 804 0 436 61 0
17 2 31 0 12 11 0
17 4 31 0 12 8 0
17 6 31 0 12 10 0
17 7 31 0 12 11 0
17 9 31 0 12 4 0
17 A 31 0 12 7 0
17 D 31 0 12 5 0
17 E 31 0 12 6 0
All All 29586 0 59396 3439 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 29.

The worst 5 of 3439 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)
6:7:541:MET:HG3 | 6:7:593:ARG:CD 1.45 1.46
6:7:541:MET:CG | 6:7:593:ARG:HD3 1.50 1.39
4:5:470:VAL:HG22 | 4:5:513:LEU:CD2 1.52 1.39
5:6:977:ILE:HG22 | 5:6:978:HIS:CD2 1.57 1.38
5:6:394:ARG:HD3 | 5:6:594:ARG:CD 1.52 1.38

There are no symmetry-related clashes.
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5.3 Torsion angles (i)
5.3.1 Protein backbone (i)

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

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 2 595/868 (68%) | 526 (88%) | 68 (11%) | 1 (0%) 47 179
2 3 640/971 (66%) | 562 (88%) | 78 (12%) 0 100 | 100
3 4 735/933 (79%) | 629 (86%) | 102 (14%) | 4 (0%) 29 67
4 5 568/775 (73%) | 500 (88%) | 64 (11%) | 4 (1%) 221 60
5 6 682/1017 (67%) | 606 (89%) | 76 (11%) 0 100 | 100
6 7 715/800 (89%) | 631 (88%) | 83 (12%) | 1 (0%) 51 |84
7 8 509/604 (84%) | 417 (82%) | 89 (18%) | 3 (1%) 25 63
8 9 365/513 (71%) | 324 (89%) | 40 (11%) | 1 (0%) 41 75
9 A 413/913 (45%) | 371 (90%) | 42 (10%) 0 [100] [100]
10 B 318/620 (51%) | 293 (92%) | 25 (8%) 0 |
1n| c 536/616 (87%) | 495 (92%) | 41 (8%) 0 100 [ 100}
12 E 414/479 (86%) | 384 (93%) | 30 (7%) 0 |
13 D 450/529 (85%) | 408 (91%) | 42 (9%) 0 |
14 F 153/435 (35%) | 146 (95%) | 7 (5%) 0 |
All | Al | 7093/10073 (70%) | 6292 (89%) | 787 (11%) | 14 (0%)

5 of 14 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
3 4 603 ALA
4 5 500 GLN
8 9 232 ASN
3 4 481 ILE
7 8 142 CYS
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5.3.2 Protein sidechains (1)

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

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 2 510/770 (66%) 508 (100%) 2 (0%)
2 3 564 /835 (68%) 563 (100%) 1 (0%)
3 4 668/848 (79%) 665 (100%) 3 (0%)
4 5 516/688 (75%) 514 (100%) 2 (0%)
5 6 603/886 (68%) 598 (99%) 5 (1%)
6 7 644/714 (90%) 640 (99%) 4 (1%)
7 8 473/545 (87%) 471 (100%) 2 (0%)
8 9 341/470 (73%) 341 (100%) 0
9 A 376/812 (46%) 375 (100%) 1 (0%)
10 B 302/573 (53%) 301 (100%) 1 (0%)
11 C 506/576 (88%) 506 (100%) 0
12 E 394/440 (90%) 394 (100%) 0
13 D 420/488 (86%) 419 (100%) 1 (0%)
14 F 151/406 (37%) 151 (100%) 0

All All 6468/9051 (72%) | 6446 (100%) | 22 (0%)

5 of 22 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
6 7 517 ASP
7 8 263 TRP
6 7 618 TYR
7 8 581 TYR
4 5 272 ARG

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 124
such sidechains are listed below:

Mol | Chain | Res | Type
6 7 615 HIS

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

Mol | Chain | Res | Type
12 E 277 ASN
7 8 469 ASN
12 E 248 HIS
13 D 158 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 monosaccharides in this entry.

5.6 Ligand geometry (i)

8 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).

Mol | Type | Chain | Res | Link CountsBonfgl\/Ilg;gtis\Z | > 2 CountsBogiAgIZlgljz|Z | > 2
17 | AGS 9 2001 - 26,33,33 | 0.73 1 (3%) | 26,52,52 | 1.22 2 (%)
17 | AGS 7 2001 - 26,33,33 | 0.70 0 26,52,52 | 1.19 3 (11%)
17 | AGS | 6 [1101] - [263333| 180 | 3(11%) | 26,5252 | 158 | 4 (15%)
17 | AGS 4 2001 - 26,33,33 | 0.74 0 26,52,52 | 1.24 2 (%)
17 | AGS E 2001 - 26,33,33 | 0.73 0 26,52,52 | 1.35 2 (7%)
17 | AGCS o 2001 | - [263333] 078 0 26,5252 | 140 | 2 (%)
17 | AGS A 2001 - 26,33,33 | 0.71 0 26,52,52 | 1.14 2 (%)
17 | AGS D 2001 - 26,33,33 | 0.73 0 26,52,52 | 1.34 2 (7%)

WO RLDWIDE
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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
17 | AGS 9 2001 - - 4/17/38/38 | 0/3/3/3
17 | AGS 7 2001 - - 2/17/38/38 | 0/3/3/3
17 | AGS 6 1101 - - 1/17/38/38 | 0/3/3/3
17 | AGS 4 2001 - - 5/17/38/38 | 0/3/3/3
17 | AGS E 2001 - - 9/17/38/38 | 0/3/3/3
17 | AGS 2 2001 - - 6/17/38/38 | 0/3/3/3
17 | AGS A 2001 - - 8/17/38/38 | 0/3/3/3
17 | AGS D 2001 - - 2/17/38/38 | 0/3/3/3

All (4) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
17 6 1101 | AGS | PG-S1G | 7.96 2.08 1.90
17 6 1101 | AGS C5-C4 2.51 1.47 1.40
17 9 2001 | AGS | PG-S1G | 2.05 1.95 1.90
17 6 1101 | AGS | PG-03G | -2.02 1.48 1.54

The worst 5 of 19 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(°)
17 2 2001 | AGS | PA-O3A-PB | -5.71 113.25 132.83
17 E 2001 | AGS | PA-O3A-PB | -5.65 113.44 132.83
17 D 2001 | AGS | PA-O3A-PB | -5.62 113.53 132.83
17 4 2001 | AGS | PA-O3A-PB | -5.11 115.30 132.83
17 9 2001 | AGS | PA-O3A-PB | -4.89 116.06 132.83

There are no chirality outliers.

5 of 37 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
17 2 2001 | AGS | PB-O3B-PG-02G
17 2 2001 | AGS | PB-O3B-PG-03G
17 2 2001 | AGS | C5-05-PA-O2A
17 2 2001 | AGS | C5-05-PA-O3A
17 4 2001 | AGS | C5-05-PA-O1A
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There are no ring outliers.

8 monomers are involved in 62 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
17 9 2001 | AGS 4 0
17 7 2001 | AGS 11 0
17 6 1101 | AGS 10 0
17 4 2001 | AGS 8 0
17 E 2001 | AGS 6 0
17 2 2001 | AGS 11 0
17 A 2001 | AGS 7 0
17 D 2001 | AGS 5 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.
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Ligand AGS 9 2001

Torsions

Rings
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Ligand AGS 7 2001

Torsions

Rings
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Ligand AGS 6 1101

Torsions

Rings
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Ligand AGS 4 2001

Torsions

Rings
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Ligand AGS E 2001

Torsions

Rings
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Ligand AGS 2 2001

Torsions

Rings
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Ligand AGS A 2001

Torsions

Rings
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Ligand AGS D 2001

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
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-8540. 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: 128 Y Index: 128 7 Index: 128


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
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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: 119 Y Index: 123 Z Index: 157

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

6.4 Orthogonal surface views (i)

6.4.1 Primary map

The images above show the 3D surface view of the map at the recommended contour level 0.021.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.


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

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


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 0.021

Voxel count (logl0)

0

T T T T T T T I
-0.04 —-0.02 0.00 0.02 004 006 008 0.10
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

17500 A

15000 A

12500 A

10000 — \olume
Recommended contour
level 0.021

7500 ~

volume (hm?3)

5000

2500 ~

D T T T L) I I I
-0.04 —-0.02 000 002 004 006 0.08 0.10
Contour level

The volume at the recommended contour level is 212 nm?; this corresponds to an approximate
mass of 192 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

—— Primary map RAPS
Reported resolution
3.90 A+

Intensity (logl0)
\

0.0 0.1 0.2 0.3 0.4 0.5
Spatial frequency (4~1)

*Reported resolution corresponds to spatial frequency of 0.256 A~?


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

This section was not generated. No FSC curve or half-maps provided.


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

This section contains information regarding the fit between EMDB map EMD-8540 and PDB
model 5V8F. 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 0.021
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 (0.021).

WO RLDWIDE

P

PROTEIN DATA BANK
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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 0.021
v 0.4
=
2
!
[}
o
E 0.2 1
0.0

T T T T T T T T
-0.04 —-0.02 0.00 002 0.04 006 008 0.10
Contour level

At the recommended contour level, 59% of all backbone atoms, 40% 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 (0.021) and Q-score

for the entire model and for each chain.

Chain Atom inclusion Q-score
All  0.3955 . (0.3200
2 B 0.4984 . 0.3530
3 . 0.1360 . 0.2420
4  0.5636 . 0.3790
5 . 0.0099 . 0.1920
6 B 0.6203 . 0.3940
7 . 0.3221 . 0.3170
8 . 0.2967 - 0.2730
9 . 0.2609 . 0.2640
A  0.5306 . (0.3470
B . 0.3448 . 0.2920
C . 0.4190 . (0.3230
D B 0.6335 . 0.4030
E B 0.6468 . 0.4050
F I 0.0390 . 0.2620
M . 0.2629 . 0.2070
N B 0.3545 . (0.2480

1.0

0.0
W <0.0
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