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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 /EMValidationReportHelp
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.dev132
Mogul : 2022.3.0, CSD as543be (2022)
MolProbity : 4-5-2 with Phenix2.0
Buster-report : wwPDB partial adaption of 1.1.7 (2018)
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
EM percentile statistics : 202505.v01 (Using data in the EMDB archive up until May 2025)
MapQ : 1.9.13
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49


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 3.48 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 N -
Ramachandran outliers IS 0.0%
Sidechain outliers I 0 0.2%
Worse Better

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric Model-Map Fit Percentile Ranks Value
Q-score Ifjm W (.307

Worse Better
I Percentile relative to all EM structures

I Percentile relative to EM structures of similar resolution

Metric ‘Whole archive EM structures Similar EM resolution
(#Entries) (#Entries) (#Entries, resolution range(A))
Clashscore 229148 23984 -
Ramachandran outliers 224038 23583 -
Sidechain outliers 223484 23102 -
Q-score - 25397 13672 (1 2.98 - 3.98 )

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 2527 . 40% 7% 54%
1 C 2527 . 39% 7% 54%
18%
1 E o5y | T — E ———
18%
1 F 2527 75% 5% 9%

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

Mol | Chain | Length Quality of chain
57%
2 B 177 84% 0% 1%
59%
2 D 177 88% 6% 6%
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 53742 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 Leucine-rich repeat serine/threonine-protein kinase 2.

Mol | Chain | Residues Atoms AltConf | Trace
! A 173 g(;gl 56(5515 151)\(1)8 15())7 5 5S3 0 0
L ¢ 173 g(;%l 5(%9 151)\(1)6 1?7 5 582 0 0
! B 2287 ;FGO;;L(I) 10265 Qé\;ﬁ 3(%8 125 0 0
1 F 2289 ;rfioé;;; 10?81 2;0 3(?57 124 0 0

There are 12 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
A 50 HIS ARG conflict UNP Q55007
A 1647 THR SER conflict UNP Q55007
A 2397 THR MET conflict UNP Q55007
C 50 HIS ARG conflict UNP Q55007
C 1647 THR SER conflict UNP Q55007
C 2397 THR MET conflict UNP Q55007
E 50 HIS ARG conflict UNP Q5S007
E 1647 THR SER conflict UNP Q55007
E 2397 THR MET conflict UNP Q55007
F 50 HIS ARG conflict UNP Q55007
F 1647 THR SER conflict UNP Q55007
F 2397 THR MET conflict UNP Q55007

e Molecule 2 is a protein called Ras-related protein Rab-7L1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S

2 B 165 1065 685 180 194 6 0 0
Total C N O S

2 b 166 1046 670 177 193 6 0 0



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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There are 6 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
B 67 LEU GLN conflict UNP 014966
B 71 ALA THR conflict UNP 014966
B 72 ALA SER conflict UNP 014966
D 67 LEU GLN conflict UNP 014966
D 71 ALA THR conflict UNP 014966
D 72 ALA SER conflict UNP 014966

o Molecule 3 is GUANOSINE-5-DIPHOSPHATE (CCD ID: GDP) (formula: C1oH;5N501,Ps)
(labeled as "Ligand of Interest" by depositor).

GDP

Mol | Chain | Residues Atoms AltConf
IR
IR S
e[ 1 [ ovor
RN TS

e Molecule 4 is ADENOSINE-5-TRIPHOSPHATE (CCD ID: ATP) (formula: C1oH;6N5013P3)
(labeled as "Ligand of Interest" by depositor).
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Mol | Chain | Residues Atoms AltConf
a1 ot or
e [ oot
IR
IR S
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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: Leucine-rich repeat serine/threonine-protein kinase 2
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https://www.wwpdb.org/validation/2017/EMValidationReportHelp#residue_plots

EMD-29342, 8FO9

wwPDB EM Validation Summary Report

Page 8

S9PTD
0SPTA
6YPTT
8¥¥1L
wyTe

TEVTIN
0EFTY

L2v13a
(157493
9T¥11
90¥1d
COVTA

06€TT

<> oo

9LETM

B69ETA

-

9SETH
6VETL
THEIN
EEETN

CTEETA
T€€Td

& 4

EV9TH
SE€9TT
¥291d

€C9TH
2291d

8091V
LO9TI

€09T1

L6ST4

€8GT1

T8STA

69ST1

%9911

C9ST1

09GN

LSSTA

T¥STA

8€STY
LESTA

PeSTI

0€STT

€¢STI

0281
6TGTA

L6YTT

£6713

98VTH

€LVTT

69%TI

>

L8L11
€8LTH
LLLTT
TLLTYE
L9LTA
€9L11
TYLIM
6ELTA

9€LTD

TELIN
EELTA

TELTY

6CLTd
8cTLTY

T2LIS

9TLIS
STLTI
AZA%:
€TLTT

TTLTH
OTLIN
60LTI

L0749
90LTS

€0LTD
COLTH

96914
S69TA
76911

€L971

L66Td
|
76610
| ge6Td |
C66TA
[ T66TL |
066TI
686TI
|
89614
|
€3961D
|
9V6TA
| swerl |
TY6TI
[ everd |
cv6Td
|
6E6TD
[
€T6TA
i
90613
S06TA
i
76814
€68TA
i
§88T1
[
12814
[
04811
[
79811
i
79811
|
85981a
|
§G8TI
i
2S8TI
[ rssrd |
08811
6¥8TL
8¥8T1
|
TY8IN
T¥8TA
0¥81T1
|
71814
€18T1
|

608TY

8¥2T1

Eigaan

8€TT1

9TTTA

veeet
0zzeh
912TA
S0TTA
08728

€LTICH
cLITD

69121

CSTCA
TS121

6€12D
T€TCI
[4q14s
1120

11121
01721

cotey
€L0CI
¥902A
9502A
€5020

9z0Tyd
§20T0

0z0TI
9102V

866TH

¢

SL¥CA

0L%Ti

69€CN

L9€TH

CGETS

ogezs
|
Lyeey
|
geeel
Legea
|
zeee
Tegel
|
oTECn
|
0gzS
|
0021
|
oszeA
|
s.zed

2.2T1

0.22d

¥9ze1
€9221

S18eH

00821

e Molecule 1

86¥%CI

S oo

inase 2

-protein k

me

ich repeat serine/threon

me-r

Leuci

54%

7%

39%

Chain C

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-29342, 8FO9

wwPDB EM Validation Summary Report

Page 9

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-29342, 8FO9

wwPDB EM Validation Summary Report

Page 10

PX4 4%

LIPTY
9THT1

90%1d

[4U299
TOTd

86ETY

CTEETA

9LETH

vLETH
ELETA

SSETN

TSETT

6VETL
CYEIN
6EETI
EEETN

CTEETA
T€E€Td

L 2

8097V
LO9TH

€0911

TO9TH
0091d

L6STd

€8ST1

T8STA

LeSTd

€ESTI

€TSTI

02STH
6TSTA

L6%TT

€671d

€LV1T

69711

67711

13441

PeEVIN

TEVTN
0EVTV

18L11

LLLTT

TLLTH

LOLTA

€9LT1

TYLIN

BELTA

9ELTD

YELTM
EELTA

TELTH

+

€TLTT

TTLTH
OTLIN
60LTI

L0L74
90418

€0LTD
COLTH

96913
S69TA

€L9T1

evoTH
Nwmﬂm
mmmﬂm
mmmﬂg
SCoTI
7291D
2e9td
TC9TH

686TI

89614

GS6T1

€3961D

9V6TA

YY6TI

2¥61d

6E6TD

€T6TA

90613
S06TA

768TA
€68TA

§988T1

1,814

04811
698TI

79811
79811
S§G8TI
2S8TI
088TI
6¥8TL
8%8T1
TY8IN
T¥8TA
0¥8T1
71814

608TY

o OO

S6LTT

88LTN

0zzTh
91TCA
S0TTA
08128

€LTCH
TLITD

69121
18721
SY12T
evicy
6€TTO
T€12I
(4454
v1120

11121
01121

cotey
€.L0CI
790CA
9502A
€502b
05024
TE0CL

9202y
82020

02021
9102V

866TH
166Td

76610

C66TA

066TI

>

69€CN

L9gey

CSETS

0S€TS

Lyeey

8EETL

Teeel

9TETM

voezs

00€2T

06221

18¢td

0822A

§S.gTd

0.22H

S92CA

svzea

8€TT1

9CTTA

¥eeet

S19eH

00521

-rich repeat serine/threon

0LYCI
69%CA

€9%2¢1

SEvCT

LT¥CI

€1vcy

2

inase

k

111

-prote

me

Leucine

e Molecule 1

18%

9%

17%

73%

Chain E

COOPPPPPPP 9900990000999 PPP9 9909090999999 %9%9%99%9% 90

SO & 0O G000

Q@ © COPPPPPPO G G0 V0 99900 990000

COO & 9O V9090900 V9909999990900

Y61

@® © OO GO0 GO OO O o0 oo

T6TS

COOPPPPPPOPO 0O SO0

86Td

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-29342, 8FO9

wwPDB EM Validation Summary Report

Page 11

€eer

61€T

LTIEY
91€T

(4534

0 T0€D

662A
862V

S6CA

88C1

e & & oo

LLT1

.21

OO0 & o

c¢LTO

99¢1

Y67H

08V

SOV

09%3

8S¥A

CSYH

677

17478

[4474%

STvd

60%S

LOTI
90%1

€0%1

@ & 0000 o

9LEN

€LEY

¥¥9I

8€94
L9y

0294

€191
(4528

0T9I
6091

L0971
909D

009d

8650

€691

983N

TLSA

L9ST

T9G%

6GST

PASEELS
9GSN

0§81

e

0€9T

1164

105D
00SA
66%d

0z8d
S18d

718D
0T8I

8084
08D

T08N
S6.LY
76.L1
€6.4
6.4
68.L7T
[PX:S
0LLa

19,4
9918

29.L7T

09.LT
69,49

993
Ly

¥PLT
EVLS

T9.LD

TELT

a2

6.L9N

999T

€998

9591

7891

S79b

b

]
290t
L30TH
|
£90TA
[ zgors
1801d
|
15014
|
¥HOTS
|
L8011
|
€011
|
T20TN
|
€101
|
50070
00T
£00T3
666Y
|
s66Y
|
2661
166V
0668
|
7861
€781
|
6881
58y

.

68TTd

€8TIN

08TT1

oo o oS

8LITT

SLTTW

6971d
89TTI

SSTTA

6VTTT

16018

180TH

+

S80TT

T80TH

890TN

L9074

S90TA

TSETT

9¥ETD

0vETA
B6EETI

LEETT

8CETH

8LTIN

SLTTA

69CTIN

174

LE211

vicid

T0TTT

86TT1

S6TT1

C6T1TI

YSYTT

CSYTL

67711

LYYTA

154745

6EVTN
8EVTI
LEVIN

YEVIM
€EVTd

TEYTW

0zy1a
(2157499

9TPTT
157299

86ETYH

76€1A

CTEETA
TEETN

89€TL
LOETY

¢
¢

¢

¥89TH
€8STT

T8STA

LLSTN
9571

C9ST1

0 69578

LGSTA

SSSTH
¥9ST11

0 T9STH

8YSTI

8ESTH
TESTH
¥2s1d
6TSTA
LISTT
CISTA
60ST1
SO0STI
66%TY

9671V

0671V
68%IN
88%TA

08%1d

9LYTH

¢

@ oo

¢

v0LTd
€041
CTOLTH
TOLTd
869Td

76911
€69TY

€89Td
6L9TA

TLITS

SS9TH
08914

LY9TL

0091d

06ST1

i

908T.L
50814

66.L10

o o & o

S6LTT

T6LIM

88LTN
L8LTT

€8LTH

C9LTd

09.14

SGLTT

€G.73

8ELTI
LELTD

0CLTT

LTLTd

STLTI

TT.14

60LTI

L0L74

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-29342, 8FO9

wwPDB EM Validation Summary Report

Page 12

8T0TA
L1020

000ZA

L66Td

T66T1

LLETH

€L6TY

696T.L

SY6T1

@D OO 0O VOO0 oo

€v6TY

6E6TD

SE6TT

T€6TS

6V8TL

T¥8TA

TE8TA

12811

¢

> o

1

(47454
LETTT
CETTT

8CTTA
1212d

geres
ve1eL

01121

80Tca
L012A

voTen

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

>

90CCH
S0TTA

18724
08128
6.121

9.124d
S.120

v.L1CL
€LTICH

TLITD

69721

TSTTA

(k44
1 2X44)

¢ oo
69220
0 8922V

L,92Tl

S92CA

8CTTN

92TTA

¥eee

2eeTd

COOPPP GOPPPP0 & V0009000000 S0

Q@ OO G990 G999 P090909090900%0%00

0 ozzed

9TCTA
S1CCI

90€TS
e{olorac
v0€Ts
€0€2T
20€TD

@ SO0O 00O & SO0

9T¥CL

COOPPPOOO & SO S0 o

>

SLYCA

€LYTT

0LYCI

89VCN

. 2 2

29%2h

09%2L

85V

9svcH

‘

8¥¥CI

i

SYCI

i

i

e Molecule 1: Leucine-rich repeat serine/threonine-protein kinase 2

11474

8ewvea
LEVTT
9€¥%CT
SEVCT
YEVTL

¢

L

[5743)

L2%C1

14 7a

0zHTh
61%C1

£esey
(44148

61524

STSCH
viscy

11821

66YTN
0 86421

L6%ea
€672

0 06%2h

9%

15%

75%

18%

Chain F:

COOPPPPPPP 9900909000999 PPPP 9909909909909 999%%99%99%9 90

SO & 0O 000000

@ COPPPPPPO 00 00 90 99090 9900909090

¢
¢
¢
¢
¢

o 2 o 4

PO & 9O G990 0O VP99 P9P9909090%000

Q@  © OO GO0 9O 0O O O 9O o0 o

CETT

0E€CH

@ N
INEA]
NN
O A

L 4

re)
N
o
=

ii|

)
—
N
mr

@
i=3
[
=

¢
¢
¢
¢
¢
¢
¢
¢
¢
04
¢
04
¢
¢
04
¢

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-29342, 8FO9

wwPDB EM Validation Summary Report

Page 13

oo d

€eer

6T€T

L1eV
91€T

¢

— ]
() )
o <

66CA
862V

S62A

8821

782N

e & & oo

1

L.21

.21

TLed

= o
mﬂwm mﬁoq
v6VH e905
N [ |
wﬂwq
¢ Sv9h “
99T
ST [ | ¢
[ | 8€94 ¢
09%a LE9¥ ‘
| esvy [ |
8571 0tod ¢
| | ¢
2SvH €191 ¢
[ | (427
6%91 [ 1199 BoT
| | 0791 ]
SvvA mmS sT8d
|
0+ T 118
w0 g
zzv1
] 6650 2081
aTvd wmm.a £08D
i £65T i
60%S i ﬂmwz
¢ wmms 6LV
. G
¢ 1981 me
¢ 1 68L1
‘ T9GH -
| 09sb WA
¢ 6551 ]
| 88D oY
¢ 155d 9015
955N i
0 | 29.L1
oﬂmg %
S 0921
(1 wﬁﬂg mmhm
€LEV
0EST oas

L9€b

> o

09€H
TELT

L

STT1d

€TTTI

60TTT

voT1a

i

T60TA
160TS

0 T80T

< <&

890TN
L9014

G90TA

LSOTIW

€50TA

TS0Td
L¥0T4
¥v0TS
LEOTT
€011
TCOTN
€T0T1
S00TD

70010
€00TH

¢

666Y
5664
266N
T66V
0668

7861

]
¥6£10
[ eeeTM |
z6ETA
98z TN
8LZTN
|
S4ZTA
|
042¥1
691N
|
svz1s
LeTTT
|
vietd
HoﬂS B
|
86111
- “
S6TTT
DO ¢
26TTI
| ¢
681Td ¢
1 ¢
€8TIN
] ¢
08711 ¢
Ceumi
8LTTT TSETT
| ]
SLTTH 9vETD
| |
6911d 0vETA
89TTH 6EETT
| [ seem |
SSTTA LEETT
]
82Ty
6YTTT |
ebT1d SeeTy
|
YITT
|
6ETTN

L6211

76211

16211

LISTT

TISTH

60STT

SOSTI

6671

9671V

0671V

68VTN
88VTA

41491

TSYTL

6¥V11

LYPTA

154744

B6EVTH
8EVTI
LEVIN

YEVIN
EEVTd

TEVTN
1147291
0zv1a
(157498

9TPT1
STPTA

90%Td

86ETY

LELTD

veLIM
EELTA

LTL1d 8587d
9TLTS -

- CG8TI
60411

S0LTM
v0LTd
€0LTD
TOLTH
T0L1d

76911

T8STA mmmé

128N L89TN

€89Td

18914

B6L9TA

LGSTA
| 9garT
99910
$55TT
z3sTH mmmﬂ
¢ T6LTH
|
88.LTI
8¥STT ]
TLLTY
¢ ]
z9LTd
8€STY | |
| | S59TH SSLTT
18574 [ | HSLTA
| | 05914 | |
$2STd [ | THLIN
[ | Ly9TL L opLIT
6TGTA — 68LTA
| 81TA 8ELTI

¢
¢
¢
¢

¢
¢
¢
¢

efelorac

€80C4
280cd

6€02YH

L661d

T66TI

LL6TH

€L6TY4

696T.L
89614

SY6T1T

£v6Td

6E6TD

SE6TT

TE6TS

CI6TL

O

R LDWIDE
PROTEIN DATA BANK

W



Page 14 wwPDB EM Validation Summary Report EMD-29342, 8FO9

OO OOS> SO

w2104
V2107
E2108
L2110
T2124
S2125
Q2127
V2128
L2132

COPPPPP GO0 P0OO o S0

52180
F2181
N2228

COPOPPPO 9009009000000

€2302
L2303
52304

e Molecule 2: Ras-related protein Rab-7L1
57%
Chain B: 84% 0% 7%

OO 9O & 00 O VOO V9099090000 o COPP & & V90000000

o mg: -
- 4 ©
= [=]n-" =

<
gI

COO GO PP PPPG VP90 O 99090 O 9909999909090 > o SO0 &
© o0 D N 7o

COPPPPPPPPO & VO 00 900 O > o oo

<I‘ KO
3 S

e Molecule 2: Ras-related protein Rab-7L1
59%
Chain D: 88% 6% 6%

w151
T152
V156

OO 0O & 0O O GO0 V09909900 o o COOP & & 000000000
00 < ©

OO GO VPP PPPPO VP99 O 9900 9999090909900 oo OO0 OO> oo

~ D N 0
«© 0 ) 2]
"zl a. Z.H




Page 15 wwPDB EM Validation Summary Report EMD-29342, 8FO9

COOPPPPPPPOG VO 00 V00 90090 oo

V156



Page 16

wwPDB EM Validation Summary Report

EMD-29342, 8FO9

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C2 Depositor
Number of particles used 40694 Depositor
Resolution determination method | OTHER Depositor
CTF correction method NONE Depositor
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A2) 58.8 Depositor
Minimum defocus (nm) 600 Depositor
Maximum defocus (nm) 1800 Depositor
Magnification Not provided

Image detector GATAN K3 (6k x 4k) Depositor
Maximum map value 2.853 Depositor
Minimum map value -1.325 Depositor
Average map value 0.004 Depositor
Map value standard deviation 0.060 Depositor
Recommended contour level 0.435 Depositor
Map size (A) 508.8, 508.8, 508.8 wwPDB
Map dimensions 480, 480, 480 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.06, 1.06, 1.06 Depositor



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#experimental_info
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5 Model quality (i)

5.1 Standard geometry (i)

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

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 | py/q7 #4|Z| >5 RMSZ 47| >5
1 A 0.15 0/8957 0.40 | 1/12205 (0.0%)
1 C 0.15 0/8947 0.40 | 2/12193 (0.0%)
1 E 0.32 | 12/17286 (0.1%) | 0.54 | 25/23508 (0.1%)
1 F 0.26 | 3/17148 (0.0%) | 0.50 | 2/23341 (0.0%)
2 B 0.12 0/1083 0.32 0/1492
2 D 0.11 0/1061 0.32 0/1462

All All 0.25 | 15/54482 (0.0%) | 0.48 | 30/74201 (0.0%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
1 E 0 3
1 F 0 1

All All 0 4

The worst 5 of 15 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 E 213 | THR C-0 13.28 1.39 1.24
1 E 209 | LEU C-O 10.83 1.36 1.24
1 E 205 | TYR C-0O 10.56 1.36 1.24
1 E 203 | LYS C-O0 -8.03 1.14 1.24
1 E 201 | GLU C-0 7.7 1.33 1.24

The worst 5 of 30 bond angle outliers are listed below:


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#standard_geometry
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Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
1 E 216 | LYS | N-CA-C | -11.20 97.41 111.75
1 E 216 | LYS | CA-C-N | -9.31 108.48 122.83
1 E 216 | LYS | C-N-CA | -9.31 108.48 122.83
1 E 212 | LEU | CA-C-N | -8.92 108.50 120.63
1 E 212 | LEU | C-N-CA | -8.92 108.50 120.63

There are no chirality outliers.

All (4) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 E 204 | ASP | Mainchain
1 E 211 | ALA | Mainchain
1 E 212 | LEU | Mainchain
1 F 196 | LEU | Mainchain

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 8781 0 8528 104 0
1 C 8772 0 8514 103 0
1 E 16990 0 16541 266 0
1 F 16852 0 16266 241 0
2 B 1065 0 872 10 0
2 D 1046 0 832 6 0
3 A 28 0 12 1 0
3 C 28 0 12 1 0
3 E 28 0 12 1 0
3 F 28 0 12 1 0
4 A 31 0 12 1 0
4 C 31 0 12 1 0
4 E 31 0 12 0 0
4 F 31 0 12 0 0

All All 53742 0 51649 713 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 7.

The worst 5 of 713 close contacts within the same asymmetric unit are listed below, sorted by

WO RLDWIDE
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their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:F:207:.ILE:HB 1:F:225:VAL:HG13 1.60 0.83
1:F:1709:1ILE:HA | 1:F:1738:ILE:HD11 1.64 0.77
1:F:200: VAL:HG22 1:F:232:LEU:HG 1.67 0.77
1:F:1968:ARG:HD2 | 1:F:2104: TRP:HE1 1.51 0.76
1:E:200: VAL:HG22 1:E:232:LEU:HG 1.68 0.75

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.

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 | 1163/2527 (46%) | 1102 (95%) | 61 (5%) 0 100 [ 100]
1 C 1163,/2527 (46%) | 1099 (94%) | 64 (6%) 0 100 | 100
1 E 2259/2527 (89%) | 2068 (92%) | 189 (8%) | 2 (0%) 48 |79
1 F 2261/2527 (90%) | 2070 (92%) | 190 (8%) |
2 B 161/177 (91%) | 159 (99%) | 2 (1%) 100 [100]
2 D 162/177 (92%) | 160 (99%) | 2 (1%) (100 [ 100]
All | ALl | 7169/10462 (68%) | 6658 (93%) | 508 (7%) |

All (3) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 F 2498 ILE
1 E 192 SER
1 E 191 VAL



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#torsion_angles
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Page 20 wwPDB EM Validation Summary Report EMD-29342, 8FO9

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
A 889/2281 (39%) | 888 (100%) 1 (0%)

887/2281 (39%) | 885 (100%) | 2 (0%)
1745,/2281 (76%) | 1739 (100%) | 6 (0%)
1704/2281 (75%) | 1701 (100%) | 3 (0%)
78/157 (50%) | 78 (100%) 0
71/157 (45%) | 71 (100%) 0
All | ALl | 5374/9438 (57%) | 5362 (100%) | 12 (0%)

[ I I N B e B e e N
whResR N NNl K@)

5 of 12 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 E 1732 | MET
1 E 2018 | TYR
1 F 207 ILE
1 F 184 LEU
1 E 176 VAL

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

Mol | Chain | Res | Type
1 F 1021 ASN
1 F 2053 GLN
1 F 1093 ASN
1 F 1567 |  ASN
1 F 2127 | GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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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)

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).

. . Bond lengths Bond angles

Mol | Type | Chain | Res | Link Counts RMSZg #|Z| > 2 | Counts RMSZg H|Z| > 2
4 ATP F 2602 - 32,33,33 | 0.25 0 48,52,52 | 0.27 0
3 GDP C 2601 - 29,30,30 | 1.18 3 (10%) | 454747 | 1.76 7 (15%)
3 GDP A 2601 - 29,30,30 | 1.17 3 (10%) | 454747 | 1.77 7 (15%)
4 ATP E 2602 - 32,33,33 | 0.26 0 485252 | 0.27 0
4 ATP C 2602 - 32,33,33 | 0.29 0 48,52,52 | 0.37 0
3 GDP F 2601 - 29,30,30 | 1.18 3 (10%) | 454747 | 1.81 7 (15%)
4 ATP A 2602 - 32,33,33 | 0.29 0 48,52,52 | 0.37 0
3 GDP E 2601 - 29,30,30 | 1.16 3 (10%) | 45,4747 | 1.80 7 (15%)

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
4 ATP F 2602 - - 5/22/38/38 | 0/3/3/3
3 GDP C 2601 - - 5/16/32/32 | 0/3/3/3
3 GDP A 2601 - - 5/16/32/32 | 0/3/3/3
4 ATP E 2602 - - 6/22/38/38 | 0/3/3/3
4 ATP C 2602 - - 7/22/38/38 | 0/3/3/3

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

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
3 GDP F 2601 - - 3/16/32/32 | 0/3/3/3
ATP A 2602 - - 7/22/38/38 | 0/3/3/3
GDP E 2601 - - 3/16/32/32 | 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)
3 A 2601 | GDP | C5-C4 | 3.18 1.47 1.38
3 C 2601 | GDP | C5-C4 | 3.17 1.47 1.38
3 F 2601 | GDP | C5-C4 | 3.14 1.47 1.38
3 E 2601 | GDP | C5-C4 | 3.11 1.47 1.38
3 F 2601 | GDP | C6-N1 | -2.47 1.34 1.38

The worst 5 of 28 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
3 C 2601 | GDP | C5-C4-N3 | -6.22 118.49 128.39
3 F 2601 | GDP | C5-C4-N3 | -6.22 118.50 128.39
3 A 2601 | GDP | C5-C4-N3 | -6.20 118.52 128.39
3 E 2601 | GDP | C5-C4-N3 | -6.18 118.55 128.39
3 F 2601 | GDP | C2-N3-C4 | 5.15 121.17 112.30
There are no chirality outliers.
5 of 41 torsion outliers are listed below:
Mol | Chain | Res | Type Atoms
3 A 2601 | GDP | C5-0O5-PA-O3A
3 A 2601 | GDP | C5-0O5-PA-O1A
3 A 2601 | GDP | C5-05-PA-O2A
3 C 2601 | GDP | C5-0O5-PA-O3A
3 C 2601 | GDP | C5-0O5-PA-O1A

There are no ring outliers.

6 monomers are involved in 6 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 C 2601 | GDP 1 0
3 A 2601 | GDP 1 0
4 C 2602 | ATP 1 0
3 F 2601 | GDP 1 0

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

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 A 2602 | ATP 1 0
3 E 2601 | GDP 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.
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Ligand GDP C 2601
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Ligand ATP E 2602
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Ligand ATP C 2602

Bond lengths Bond angles
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Ligand ATP A 2602
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5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

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

This section contains visualisations of the EMDB entry EMD-29342. These allow visual inspection
of the internal detail of the map and identification of artifacts.

Images derived from a raw map, generated by summing the deposited half-maps, are presented

below the corresponding image components of the primary map to allow further visual inspection
and comparison with those of the primary map.

6.1 Orthogonal projections (i)

6.1.1 Primary map

6.1.2 Raw map

The images above show the map projected in three orthogonal directions.
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6.2 Central slices (i)

6.2.1 Primary map

X Index: 240 Y Index: 240 Z Index: 240

6.2.2 Raw map

X Index: 240 Y Index: 240 Z Index: 240

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: 274 Y Index: 215 Z Index: 215

6.3.2 Raw map

X Index: 201 Y Index: 215 Z Index: 216

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#largest_variance_slices
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6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary map

6.4.2 Raw map

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_glow_std
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6.5 Orthogonal surface views (i)

6.5.1 Primary map

The images above show the 3D surface view of the map at the recommended contour level 0.435.
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.
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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 0.435

Voxel count (logl0)

0 T T T
-1 0 1 2 3

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.
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7.2  Volume estimate (i)

Volume estimate
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0 . T f
-1 0 1 2 3

Contour level

The volume at the recommended contour level is 501 nm3; this corresponds to an approximate

mass of 453 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
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*Reported resolution corresponds to spatial frequency of 0.287 A1
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8 Fourier-Shell correlation (i)

Fourier-Shell Correlation (FSC) is the most commonly used method to estimate the resolution of
single-particle and subtomogram-averaged maps. The shape of the curve depends on the imposed
symmetry, mask and whether or not the two 3D reconstructions used were processed from a
common reference. The reported resolution is shown as a black line. A curve is displayed for the
half-bit criterion in addition to lines showing the 0.143 gold standard cut-off and 0.5 cut-off.
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Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.287 A1
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8.2 Resolution estimates (i)

Estimation criterion (FSC cut-off)
0.143 | 0.5 | Half-bit Other
Reported by author - - - 3.48

Author-provided FSC curve - - -

Unmasked-calculated™ 4.29 | 8.64 5.97 -

Resolution estimate (A)

*Resolution estimate based on FSC curve calculated by comparison of deposited half-maps.
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9 Map-model fit (i)

This section contains information regarding the fit between EMDB map EMD-29342 and PDB
model 8FO9. 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 0.435
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
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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 (0.435).
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9.4 Atom inclusion (i)

Atom inclusion

1.0
o
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=
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Contour level

At the recommended contour level, 83% of all backbone atoms, 73% of all non-hydrogen atoms,
are inside the map.
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9.5 Map-model fit summary (i)

The table lists the average atom inclusion at the recommended contour level (0.435) and Q-score

for the entire model and for each chain.

Chain Atom inclusion Q-score
All 0.7280 . 0.3070
A 0.8940 . 0.4560
B . (0.3860 . 0.0760
C 0.8960  0.4570
D I 0.3810 . 0.0800
E B 0.6610 I 0.2420
F  0.6660 . 0.2450

1.0

0.0
W <0.0
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