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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

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.

A user guide is available at

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 2.61 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric
Clashscore I
Ramachandran outliers NN

Sidechain outliers NN

Worse

Percentile Ranks

[

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric
Q-score N

Worse

Model-Map Fit Percentile Ranks

Value

-

0.0%

I 1.1%

Better

Value

[ 534

I Percentile relative to all EM structures

I Percentile relative to EM structures of similar resolution

Better

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 8735 (12.11-3.11)

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
3%
1 A 2051 88% 0% -
14%
1 E 2051 88% 11%
12%
1 I 2051 87% 11%
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Continued on next page...
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Continued from previous page...

Mol | Chain | Length Quality of chain

4%

1 M 2051 87% 11%
14%

1 Q 2051 88% 11%
14%

1 U 2051 88% 0%

2 B 1887 - 63% 11% 25%

2 F 1887 - 63% 11% 25%

2 J 1887 - 64% 11% 25%

2 N 1887 - 64% 11% 25%

2 R 1887 - 63% 12% 25%

2 AY 1887 - 63% 12% 25%
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2 Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 163458 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 Fatty acid synthase subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
1 A 2019 EBO()’t(?é 10332 Qé\(I)O 29018 586 0 0
1 k 2019 350(:(?(13 10332 2(15\(I)O 29018 586 0 0
1 ! 2019 350;(?(13 10%32 2(15\(I)O 29018 586 0 0
1 M 2019 ;FSOg(?(IS 10%32 2(15\(I)O 258 586 0 0
1 Q 2019 ;FSOG;C(?(IS 10%]32 2é\(1)0 29018 5S6 0 0
1 v 2019 350;(?(13 10%332 2(15\(1)0 29018 5S6 0 0

There are 12 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
A 274 ALA SER variant UNP P07149
A 1834 ALA ARG variant UNP P07149
E 274 ALA SER variant UNP P07149
E 1834 ALA ARG variant UNP P07149
I 274 ALA SER variant UNP P07149
I 1834 ALA ARG variant UNP P07149
M 274 ALA SER variant UNP P07149
M 1834 ALA ARG variant UNP P07149
Q 274 ALA SER variant UNP P07149
Q 1834 ALA ARG variant UNP P07149
U 274 ALA SER variant UNP P07149
U 1834 ALA ARG variant UNP P07149

e Molecule 2 is a protein called Fatty acid synthase subunit alpha.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms AltConf | Trace
2 B 1415 ;Flo()tgé 7()C28 1%13\;6 21018 483 0 0
2 d 1415 ;Flo()tgé 7()C28 1213\;6 21018 483 0 0
2 J 1415 ;Flootgé 7()C28 1%13\;6 21018 483 0 0
2 N 1415 ;Flootgé 7()028 1%13\;6 21018 4S3 0 0
2 R 1415 ;Flo(;cgé 7()(;8 1513\;6 21018 4S3 0 0
2 v 1415 ;Flo(;cgé 7(?28 1?76 21018 4S3 0 0

There are 6 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
B 1305 ALA CYS variant UNP P19097
F 1305 ALA CYS variant UNP P19097
J 1305 ALA CYS variant UNP P19097
N 1305 ALA CYS variant UNP P19097
R 1305 ALA CYS variant UNP P19097
\% 1305 ALA CYS variant UNP P19097

e Molecule 3 is FLAVIN MONONUCLEOTIDE (CCD ID: FMN) (formula: C;7Hy;N4O9P).

FMN

e HO

P—OHow
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Mol | Chain | Residues Atoms AltConf
IR
IR I
AN S T
IEE RS T
e o v or
KNS

e Molecule 4 is S-[2-({N-[(2S)-2-hydroxy-3,3-dimethyl-4-(phosphonooxy)butanoyl|-beta-alanyl
}amino)ethyl| octanethioate (CCD ID: SXO) (formula: C19H3;N2OgPS) (labeled as "Ligand
of Interest" by depositor).

SXO
Mol | Chain | Residues Atoms AltConf
w1 mEovoTE
[ [ SO
IEREEE S
IEEEEE A
IR R

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

Mol | Chain | Residues Atoms AltConf
v ] [movorIl
e Molecule 5 is water.

Mol | Chain | Residues Atoms AltConf

5 1 A 181 Tf;lal 121 0

5 B 325 1;055&1 3(2)5 0

5 E 198 Tiogtgl 188 0

5 F 301 gogfl 381 0

5 I 189 Tloggl 129 0

5 J 330 go?fgl 320 0

5 M 196 Tloggl 186 0

5 N 304 gogjl 38 \ 0

s e | w0 | o

5 R 307 20;?1 3(2)7 0

5 U 188 Tf;gl 1(;8 0

5 v 331 1;0;?1 321 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the
second graphic. The second graphic shows the sequence view annotated by issues in geometry and
atom inclusion in map density. Residues are color-coded according to the number of geometric
quality criteria for which they contain at least one outlier: green = 0, yellow = 1, orange = 2
and red = 3 or more. A red diamond above a residue indicates a poor fit to the EM map for
this residue (all-atom inclusion < 40%). Stretches of 2 or more consecutive residues without any
outlier are shown as a green connector. Residues present in the sample, but not in the model, are
shown in grey.

e Molecule 1: Fatty acid synthase subunit beta
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¥1021

6L6TL

¢
¢
¢
¢
¢
¢
¢
¢
¢

11%

87%

14%

Chain M:

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

®
™
)

[
s

i

0 TETH

0ETY

8CTL

~
]
—
-

Q@ COPPPO GO VGO9S O S0

o
[}
5]

-

OO & oo

¢
¢
¢
¢
¢
¢

98CL
Pkd ]
8924

v92H

Eizdi]

€vCA

S1CI

v81A

3

08TA

€970

191D

9GT1

6%IA

@ V0900 SO oo

SETY

i

06EN
8ed
09€1
9GeL

CGEX
TSed

0 Lved

(4748

£eeD

90€T

{49y

N~ o O
333
= > n

8624

0EM

2691
165d

6894

0853

899%

6€50
8€39d

L & 4

92Sy
€TSL

0Zsx

S6%0
Y6Vl

e & <

2671

06%M

€8VI

6.L%1
8.%d

COOPO & & & S0 o

0%8L
LT8A
L18Y
€181

Y6.LN

98.L8
9..a
€LLS
69.L8
G9.LT
€9L1
LS.1
vvLa
0%LH
9€.4

STLN

6891
2290
VL9K
0.L94
SGSON

¥voD

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-46555, 9D4A

wwPDB EM Validation Summary Report

Page 12

vcoty
0ZOTA

80070

900TI

%0011

000TI
6660

L66V

9661

€660

T664

986V

7864
€861
861

+

8960
L961
9961
S96S
096)1
LS64

7561

2564

0564

9161
ST6V

hm"ﬁq “”—______

€6TTL ¢SPTT

YEYTH

9TYTIL

TTYTIL
98TIN -

owm._”z e
P e
LLTTS

LLETA

& <&

L SSETN

L9971
99974
]
€99T1
]
85973
LS9TI
|

0 1¥91a

\

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

PO & & 00O G000

i

e e A 22222 2

688TA

8L8TA

P SO0 oOO

0 $L8TA

¢

0 12871

¢
¢

9€0cd
S€0TS

€00CA

©® © © 0 O SO O o o o

L1l

C86TH

6L6T.L

8961d

09671

11%

88%

14%

e Molecule 1: Fatty acid synthase subunit beta

Chain Q:

< & <

T} =3
) ©
=1 =]

ved

81

SOOPeO & 00O o

—
—
pE)

@ 0O & oo

[
s

PO COPPOPPO G090 G0 9090900 & 9990909099099 999999999%99%9%99090

S.L2h
LTV

89¢)

44

i

192D

Eizdi]

evCA

i

S <

<>

HHH

R LDWIDE

L]

92vd
Sevs

3

8TYN

0 L1%S

o

0 1Y
¢

S07S

06EN

09€T

85€S
9G€l

451598
TS8€d

(4748

€EED
[4245¢5

¢

-

82T

60€Yd

90€T

COEA

00€T

8621

9821

€8¢C1

O

erbDeBe

PROTEIN DATA BANK

W



EMD-46555, 9D4A

wwPDB EM Validation Summary Report

Page 13

TLV1

COOPSO & 9000 o

oy

0%8L

128A
L18Y

€18L

9L.Q
€LLS
0LLD
6918
89.D
S9L1
€9.1
LSLI
0%.LH

9€.4

STLN

6893
2290
VLK
0,94
859N
SSON
129D

2691
T659d

6854
S8SY

0853

020TA
800TD
900TH
COOTH
000TI
L66V
T664
986Y
7864

€86A
28631

896D
L1961
9961
5968

L5964

vs6A

0564

aT6v
— 1¥8Td
1063
| ¢
z88d
108Td
|
T0STT
| oogra
667TA
|
£67TT
|
28T
18918
8%8s [ |

<* <&

+H

¢
¢
¢
¢
¢
¢
¢

|||||Iii |||||||I

@ 0O oo

i

@  SoooO

8EBTI

9E8T

Se¢81d

0T8TD
60811

LO8TH

PO & 0O & GO O O G000

9%02d

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

8€0CI

9€02d

26611

886Td

e Molecule 1: Fatty acid synthase subunit beta

¢

14%

10%

88%

Chain U:

@ & o0

PO PP V00O 90 G090 & 99099909090 9999999999999 990

OO & 00> O SO0

¢
¢
¢
¢
¢

6%TA

z6d

90€I

€0€T

€910

791D

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-46555, 9D4A

wwPDB EM Validation Summary Report

Page 14

6%¥S
8¥¥A

0 LYBN

£V
0 Thha

62¥S
9¢vd

14748

i

8T¥N

0 2198

9Tvd

0 BIHT
¢

S0%S

S o e <

06EN

09€T

85€S

95elL

(45198
TSed

cves
Tvel
oves

€€ED

-

COPPO & & 00000 o

0 6zed

9891

T8SL
0853

895%

833N

6164

9T6L

0 6v8d

0¥%8l

LT8A
L18V
€181

€08S

698
S9.L7T
€9.1
LSLT
Tv.H
9€.4

SCTLN

o

OTLI
6894
%L9%

0.L94

L191
LO9A

€651

780TY

[4{01]

80070

900TI

000TI

L66Y

£660

Te66d

986V

7864
€861
286)1

8960
L1961
9961
5968

1564
v96A
0864

[47hN

¢
¢

¢

+

cLzia

S9CTT

i

96213

¥¥C1d

¢
¢

b o B o 4

98TIN

LL1TS

LYTTI
9v11d

LETTS

ver1a

[44a%]

(41491

144491

8EVTS

EEVTIN

STYIN

78CTA

€6.LTH

T6.1d

68LT4

€¥9TY
9T9TA
609TL
0914

08STL

1¥51d
0 vESTE
LTSTA
YISIN

11618

- 4

@ SO0 PO & O o o o

€0610d

9E8TI

60871
808TS

LL6TH

a2

8961d
L9611

09611

vveTI

A A e Al

¢
¢

€T0ZN

61611
€£00CA

T00CA

e Molecule 2: Fatty acid synthase subunit alpha

<>

25%

11%

63%

Chain B: -

690
894

9GS
€971

ovd

oo

7L
9€T
Sed
0ed

9CA

¥11

e & o
B

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-46555, 9D4A

wwPDB EM Validation Summary Report

Page 15

LI7K
9171
ST%S
C6EL
68€D
18€d

LLEXK

8G€d

[47:0]

8€39d

o 2

TEST

623N

SCSA
%2Sb

{448

& 4

€753

L 4

€0SI
€6VA
6L¥N
9L¥1
‘ SOPN
1
LSTN
SSPI
(747208
(4744
(0)74721
9EVY
CEVA

TevdE
0e7Yd

9TV
Sev1

L o 2 2

TevI
(74728

%9.a

9.

(47708

6eLb
8ELN

YeLA

CTELT

8CT.LY

€TLY

60,4

S0LA

€0LA

9691

€691

0991

SG91
7590

794

¥eoL

0€91

1,298

€E€6A

9261
Szea

9161
S16d
v16eAn

0761
6061

S061
TO6KH
684

T68H

€184
6981

6781
878L

7981
1280
€184

0T8%
608d

£08H
1084

66.L1
86.LN

S6.LN
¥6.1

06.4
8.4

ELLY

oi
€ST1Q
0z11a
€TTTD
80TTd

€0TTI

9801

T90TS

Tsotd
TSOTA

8¥01a
6E0TI
CEOTS
0Z0TA

L1074
910Td

60071

TOOTA

96631
G661

986V

Ly6'1

LEGY

0LETL

SOET

CSETL

cvera
TvETd

9EETH

€CETH

0ZeTT

CIETA

80€TS

00€TL

V6218

(41458

68CTI

98CTM

¥8¢1s
€8CTI
28CTL

6.28T4

LLT13a
9270
SLTT1
09CTI

7SCTA

k

[4sAan)
TSCTW

6%CTS
6ECTH
SECTA
V6TIN
S8TTA
€LTTT

29114

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

99%1d

+

€EVIH

Tevid

8IVIA

ETVIA

TI%TL

607 T.L
00%TI
66€Td
86ETA
€6ETV
88ETIH

€LETYH

099TA
0891
8¥9Th
TY9TL
629TH
1291d
[a4chxc
809TN
TBSTI
98STD

08ST1

8LSTH

89513

99STY

TOSTH

67STN

LySTH

YPSTL

9€STT

68714

OS> 0O <o

98%T1

YHLIA

b

LELIN

o o 4

LTL1Q

[AZAX

S0L1d
Y0LTV

TOLTA
989TH

LLOTA
9L9TX

¥L91A
€L9TA

Fatty acid synthase subunit alpha

e Molecule 2

25%

11%

63%

Chain F

e & o

184

9.4

ged

ogd

eey
{44

P11

TTH

9d

R LDWIDE

O

PROTEIN DATA BANK

W



EMD-46555, 9D4A

wwPDB EM Validation Summary Report

Page 16

€154

€0ST

6L7N

9L¥1

09%d

LSPN

67¥)

{4744

(0174778

9ETY

STY1

(114728

9T¥1
ST¥S

607V

20vd

¥S.La
{47708

6L
8ELN

VELA
CTELT
8TLY
€TLY
60.4
SOLA
€0LA
9691
€691

8L9A
LLOK

7993

2999

09971

SS99T
7390

eIl

0€91

1,298

v16A

0T6L

684

T68H

3

€881

188N

€184
G684

6781
8¥8lL

981
T84
L€8D
9Z8N
1280
€784

0183
6080

L0841

€081

66.L1
86.LN

S6.LN
¥6.1

06.L4
68.L4

99,0

79,

29.LD

L9711

€9T1d

0 8211d

TCTTH

|

L0713

060TY

980Ta

[4s{0xc
TSOTA

8%01d

2eoTs

0Z0TA

L1074

700TI
€00TH

TOOTA

2664

986V

LE6Y

0z6s

9161
S16d

8GETH
|
cvera
TveTd
|
€EETA
|
GCETYH
L veEw
E€TETH
e |
TCETS
0ZETT
i
L1€1d
i
CTIETA
|
60ETA
80€TS
|
SOETY
|
COETA
[ T0grd |
00ETL
|
v62TS
€62TS
(41499
|
68CTIH
|
¥8C1S
[ eseI |
¢8TTL
|
9270
S.TT1
|
09CTI
|
6ECTH
|
SETTA
| PECIH
€€CTd
i
T6TTL
i
€81TY4
z811d
|
LLTTH
Lourrd
SLITI
P
€LTTT

89TT1

<&

¢
¢
¢
¢
¢
¢
¢
04
¢
¢
¢
¢
¢
¢
¢
¢
¢

L 4

1Zv1d

145498
ETVIN

TIPTL

60%TL

LOWTY
90%TI

00711

86ETA

88ET

€LETY

e 0O o0

TLETL
0LETL

99€TS

08914

LL9TA

€L9TA

T99TT

75911

6791
8%9Th

E€¥9TS

LE9TH

629TH

ceotd

ET9TN
2191d

0T9TN

98STD

¥8S1d

GLSTA

89STHd

99STY

TOSTH

8CTST.L

¥ZST1D

¢TST1

00STh

687 1Y

& 4

o o o d

LELIN

PAYAL

[AYAX
TT.14

S0L7d
YoL1V

TOLTH

CTE9TI

Fatty acid synthase subunit alpha

e Molecule 2

R LDWIDE

O

PROTEIN DATA BANK

W



EMD-46555, 9D4A

wwPDB EM Validation Summary Report

Page 17

25%

11%

64%

Chain J

e & o o

684
8%

9.4

ovd

(4

9€1
oed
ced
T2d
0CA

914

0 9TV

STYT

D o 4

9T¥1
ST¥S

1257

S6€S

TeEL

68€D

T8¢ed

LLEX

29eT

65€Y

85€d

CSEN

Zved

8e9d

T€ST

6CSH

GCSA
$2Sh

€184

TOSL

£67A

6LYN
8.vd

9.L¥T

S9PN

09%a

{4744

(0)74778

9EVY

{4578

0ETY

0 8THA
0 LTHN

86.LN
L6LL

S6.LN
76.L1

06.L4
9..3
29.LD

¥5La
€SLK

8%LT
(4758

6£LD
8ELN

SELA
YELA

CELT
8T.LY
€TLY
SOLA
€0LA
96971
€691
8L9A
§.9a
09971

SS91
7590

vEIL
0€9I

L1298

9261
9161
S16d
v16A
0T6L
S06'T
TO6KW

S68L
7684

6884

988V

£.84

T.8M

6981
258y

6¥8T1
8¥8L

7981
LESD
ve8D
Le8s
1280
€184

01831
6080

€08

7084

66.L1

€ST1d

SCTTA

CITIN

980Ta

2s0Td
TS0TA

8%01d

6E0TI

Y€0TYH

2e0Ts

0Z0TA

v101d

SO00TV

2664

986V

1864

S96H

1961

L7671
9v63

LEGH

€E6A

00711
€LETYH
TLETL
0LETL
69ETYV
SOET
CTSETL
6VETL

EVETA
cveTd

9EETH
veera
€CETH
€1eTd
80€TS
00€TL

76218

26CTI

98CTM

PO 9O PP & & GO VPPV PPPPPPPOPGO 9090 o900 o

¥8¢1s
€8CTH
28CTL
Llgrd
9210
SL2T1
6ECTH
SGETTA
v0CTI
S8TTA
SLITI
€LITT

89111

20STY

86%Td

€6%TI

98%11

8L%1d
LLVTI

VLYV

99714

EEVTH

8TYTA

9TY 1Y

ETVIN

TT71L

60%TL

90%TI

L1.10

AZAS

S0LTd

TOLTH
00LTS

Y69TA
TE9TH

8918
LLITA

€LI9TA

19971
099TA

75911

6791
8%9Th

Y9914
€¥91S
TY9TL
6291
829TS
1291d
[44°h%:
809TN
98STD
08ST1
89514
9GSTL
0%S1s
TESTT
8CTST.L
¥ZST1D

¢TST1

8TSTYH

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-46555, 9D4A

wwPDB EM Validation Summary Report

Page 18

Fatty acid synthase subunit alpha
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4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, D3 Depositor
Number of particles used 535715 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION

Microscope TFS KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 50.1 Depositor
Minimum defocus (nm) 600 Depositor
Maximum defocus (nm) 2500 Depositor
Magnification Not provided

Image detector FEI FALCON 1V (4k x 4k) Depositor
Maximum map value 8.160 Depositor
Minimum map value -5.979 Depositor
Average map value 0.005 Depositor
Map value standard deviation 0.379 Depositor
Recommended contour level 1 Depositor
Map size (A) 333.72, 333.72, 333.72 wwPDB
Map dimensions 324, 324, 324 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.03, 1.03, 1.03 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:
FMN, SXO

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 4 Z| >5

1 A 0.19 0/15969 0.39 0/21713

1 E 0.19 0/15969 0.41 2/21713 (0.0%)

1 I 0.19 0/15969 0.39 0/21713

1 M 0.19 0/15969 0.41 | 2/21713 (0.0%)

1 Q 0.19 0/15969 0.40 2/21713 (0.0%)

1 U 0.19 0/15969 0.40 2/21713 (0.0%)

2 B 0.23 0/11284 042 | 2/15253 (0.0%)

2 F 0.27 | 1/11284 (0.0%) | 0.48 | 4/15253 (0.0%)

2 J 0.23 0/11284 0.41 0/15253

2 N 0.23 0/11284 0.42 2/15253 (0.0%)

2 R 0.23 0/11284 0.41 0/15253

2 V 0.27 | 3/11284 (0.0%) | 049 | 4/15253 (0.0%)
All | Al | 021 | 4/163518 (0.0%) | 0.42 | 20/221796 (0.0%)

All (4) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
2 F 1421 | PRO | CG-CD | -12.96 1.06 1.50
2 \Y 1421 | PRO | CG-CD | -12.01 1.09 1.50
2 A% 1421 | PRO | CB-CG | -6.37 1.17 1.49
2 V 1421 | PRO | N-CA 5.73 1.54 1.47

The worst 5 of 20 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
2 \% 1421 | PRO | N-CD-CG | -20.48 72.48 103.20
2 F 1421 | PRO | N-CD-CG | -20.09 73.06 103.20
2 \Y 1421 | PRO | CA-CB-CG | -16.75 72.68 104.50
2 \Y 1421 | PRO | CB-CG-CD | 15.97 157.20 106.10
2 F 1421 | PRO | CA-CB-CG | -15.81 74.46 104.50
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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 15606 0 15399 152 0
1 E 15606 0 15399 169 0
1 I 15606 0 15399 151 0
1 M 15606 0 15399 167 0
1 Q 15606 0 15399 150 0
1 U 15606 0 15399 154 0
2 B 11065 0 10983 208 0
2 F 11065 0 10983 200 0
2 J 11065 0 10983 205 0
2 N 11065 0 10983 195 0
2 R 11065 0 10983 215 0
2 A% 11065 0 10983 216 0
3 A 31 0 19 1 0
3 B 31 0 19 0 0
3 I 31 0 19 1 0
3 M 31 0 19 0 0
3 Q 31 0 19 1 0
3 U 31 0 19 1 0
4 B 31 0 35 11 0
4 F 31 0 35 13 0
4 J 31 0 35 12 0
4 N 31 0 35 12 0
4 R 31 0 35 14 0
4 \Y 31 0 35 12 0
D A 181 0 0 46 0
5 B 325 0 0 74 0
5 E 198 0 0 64 0
5 F 301 0 0 79 0
5 I 189 0 0 47 0
5 J 330 0 0 85 0
5 M 196 0 0 o7 0
) N 304 0 0 80 0
5 Q 190 0 0 48 0

Continued on next page...


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

Page 25

wwPDB EM Validation Summary Report

EMD-46555, 9D4A

Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
5 R 327 0 0 88 0
5 U 188 0 0 52 0
5 \% 331 0 0 74 0
All All 163458 0 158616 2041 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 6.

The worst 5 of 2041 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:1456:ASP:HB3 | 5:A:2305:HOH:O 1.34 1.20
2:F:891:MET:HB2 | 5:F:2121:HOH:O 1.43 1.18
1:1:425:SER:HB2 5:1:2219:HOH:O 1.41 1.17
1:U:181:HIS:HD2 | 5:U:2362:HOH:O 1.25 1.17
2:J:426:LYS:HE2 | 5:J:2216:HOH:O 1.45 1.16

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.

Percentiles

o] [1o0]

Cloo] [100]

o] [100]

I |

o] [100]

o] [100]

Mol | Chain Analysed Favoured | Allowed | Outliers
1 A 2011/2051 (98%) 1951 (97%)
1 E 2011/2051 (98%) 1950 (97%)
1 | 2011/2051 (98%) 1955 (97%)
1 M 2011/2051 (98%) 1952 (97%)
1 Q 2011/2051 (98%) 1952 (97%)
1 U 2011/2051 (98%) 1952 (97%)
2 B 1405/1887 (74%) 1377 (98%)



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
2 F 1405,/1887 (74%) | 1373 (98%) | 32 (2%) 0 [100] [ 100
2 J 1405/1887 (74%) | 1375 (98%) | 30 (2%) 0 |
2 N 1405/1887 (74%) | 1376 (98%) | 29 (2%) 0 |
2 R | 1405/1887 (74%) | 1374 (98%) | 31 (2%) 0 100 ] [100]
2 \Y% 1405/1887 (74%) | 1381 (98%) | 24 (2%) 0 |

All | ALl | 20496/23628 (87%) | 19968 (97%) | 525 (3%) | 3 (0%) |

All (3) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 I 274 ALA
1 Q 274 ALA
1 U 274 ALA

5.3.2 Protein sidechains ()

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

entries.

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 1682/1787 (94%) 1663 (99%) | 19 (1%) 65 |83
1 E 1682/1787 (94%) 1662 (99%) | 20 (1%) 63 |82
1 I 1682/1787 (94%) 1662 (99%) | 20 (1%) 63 |82
1 M 1682/1787 (94%) 1666 (99%) | 16 (1%) 68 |85
1 Q 1682/1787 (94%) 1666 (99%) | 16 (1%) 68
1 U 1682/1787 (94%) 1665 (99%) | 17 (1%) 68
2 B 1185/1565 (76%) 1173 (99%) | 12 (1%) 68
2 F 1185/1565 (76%) 1174 (99%) | 11 (1%) 70 | 86
2 J 1185/1565 (76%) 1171 (99%) | 14 (1%) 63 |82
2 N 1185/1565 (76%) 1170 (99%) | 15 (1%) 61 |81
2 R 1185/1565 (76%) 1171 (99%) | 14 (1%) 63 |82
2 \Y 1185/1565 (76%) 1170 (99%) | 15 (1%) 61 |81

Continued on next page...


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

All | Al | 17202/20112 (86%) | 17013 (99%) | 189 (1%) | 63 |83

5 of 189 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 N 660 LEU
2 R 634 THR
2 N 936 LEU
1 Q 405 SER
2 R 947 LEU

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 150
such sidechains are listed below:

Mol | Chain | Res | Type
2 R 1542 HIS
2 \Y 979 GLN
1 U 178 GLN
1 U 908 ASN
2 F 989 GLN

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)

12 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

WO RLDWIDE
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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 | "' RMS7 | #]2] > 2 | Counts | RMSZ | #]7] > 2
3 | FMN | A |2101| - [333333] 1.04 | 2(6%) |4850,50 | 1.37 | 9 (18%)
3 |FMN| M [2101] - [333333] 1.05 | 2(6%) |485050| 1.35 | 8 (16%)
4 [ sxO | R [1901] - [283030] 201 | 7 (25%) | 353939 | 2.65 | 13 (37%)
4 [ sxo | v [1901] - [283030] 202 | 7(25%) |3539,39| 265 | 13 (37%)
3 |FMN| E [2101] - [333333] 1.05 | 2(6%) |485050| 1.35 | 8 (16%)
3 |FMN| Q [2101] - [333333] 1.07 | 2(6%) |485050| 1.38 | 9 (18%)
4 | sXOo | F [1901] - [283030| 1.86 | 7(25%) | 353939 | 2.65 | 14 (40%)
3 |FMN | U [2101| - [333333] 1.08 | 2(6%) |485050 | 1.43 | 10 (20%)
4 |sxo| B [1901] - [283030| 1.86 | 7(25%) | 353939 | 2.65 | 13 (37%)
3 |FMN | T [2101] - [333333] 1.07 | 2(6%) |485050| 1.39 | 9 (18%)
4 [ sxO | N [1901] - [283030] 202 | 7 (25%) |35.39.39 | 2.65 | 13 (37%)
4 [sxo | 7 [1901] - [283030] 1.86 | 7 (25%) |3539,39 | 265 | 13 (37%)

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
3 FMN A 2101 - - 1/18/18/18 | 0/3/3/3
3 FMN M 2101 - - 0/18/18/18 | 0/3/3/3
4 SXO R 1901 - - 18/37/37/37 -

4 SXO \Y 1901 - - 18/37/37/37 -
3 FMN E 2101 - - 1/18/18/18 | 0/3/3/3
3 FMN Q 2101 - - 1/18/18/18 | 0/3/3/3
4 SXO F 1901 - - 18/37/37/37 -
3 FMN U 2101 - - 1/18/18/18 | 0/3/3/3
4 SXO B 1901 - - 18/37/37/37 -
3 FMN I 2101 - - 1/18/18/18 | 0/3/3/3
4 SXO N 1901 - - 18/37/37/37 -
4 SXO J 1901 - - 18/37/37/37 -

The worst 5 of 54 bond length outliers are listed below:
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Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 \% 1901 | SXO | P24-023 | 4.81 1.65 1.50
4 N 1901 | SXO | P24-023 | 4.80 1.65 1.50
4 R 1901 | SXO | P24-023 | 4.79 1.65 1.50
4 J 1901 | SXO | C34-N36 | 4.65 1.44 1.33
4 \Y 1901 | SXO | C34-N36 | 4.64 1.44 1.33
The worst 5 of 132 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
4 \Y 1901 | SXO | C2-C1-S1 | 6.42 121.06 113.40
4 F 1901 | SXO | C2-C1-S1 | 6.42 121.05 113.40
4 N 1901 | SXO | C2-C1-S1 | 6.42 121.05 113.40
4 B 1901 | SXO | C2-C1-S1 | 6.41 121.04 113.40
4 J 1901 | SXO | C2-C1-81 | 6.41 121.04 113.40
There are no chirality outliers.
5 of 113 torsion outliers are listed below:
Mol | Chain | Res | Type Atoms
4 B 1901 | SXO | 027-C28-C29-C30
4 B 1901 | SXO | 027-C28-C29-C31
4 B 1901 | SXO | 027-C28-C29-C32
4 B 1901 | SXO | C28-C29-C32-033
4 B 1901 | SXO | C28-C29-C32-C34

There are no ring outliers.

10 monomers are involved in 78 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 A 2101 | FMN 1 0
4 R 1901 | SXO 14 0
4 \Y 1901 | SXO 12 0
3 Q 2101 | FMN 1 0
4 F 1901 | SXO 13 0
3 U 2101 | FMN 1 0
4 B 1901 | SXO 11 0
3 I 2101 | FMN 1 0
4 N 1901 | SXO 12 0
4 J 1901 | SXO 12 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
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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 FMN A 2101

Torsions
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Ligand FMN M 2101

Bond lengths Bond angles
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Ligand SXO V 1901
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Ligand FMN E 2101
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Ligand FMN Q 2101

Bond lengths Bond angles
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Ligand FMN U 2101
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Ligand FMN I 2101

Bond lengths Bond angles
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Ligand SXO N 1901
i
Bond lengths Bond angles

Torsions Rings




Page 36

wwPDB EM Validation Summary Report

EMD-46555, 9D4A

Ligand SXO J 1901

OO
J7 Ny,

Bond lengths

Bond angles

]

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-46555. 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



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: 162 Y Index: 162 Z Index: 162

6.2.2 Raw map

X Index: 162 Y Index: 162 Z Index: 162

The images above show central slices of the map in three orthogonal directions.
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6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 99 Y Index: 218 Z Index: 165

6.3.2 Raw map

X Index: 100 Y Index: 217 Z Index: 159

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

6.5 Orthogonal surface views (i)

This section was not generated.

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

Recommended contour
level 1

Voxel count (logl0)
o
1

D T T T T T T
—B —4 =2 0 2 4 V] 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

35000 +
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25000

— \olume

20000 - Recommended contour
level 1

volume (hm?3)

15000 4

10000 A

5000 K
e ———

D T T T T T
-6 -4 -2 0 2 4 5] 8

Contour level

The volume at the recommended contour level is 653 nm?; this corresponds to an approximate
mass of 590 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

0 1_\

”3‘
> —2 1 \_/ —— Primary map RAPS
= Raw map RAPS
4% —4 Reported resolution
E 261 A*
E -6
_B -
_1{] -
L
_12 R I I I I | I
0.0 0.1 0.2 0.3 0.4 0.5

spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.383 At


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
1.0
|
I
0.8 1
I
I
l
0.6 4 Unmasked-calculated
| — FSC
= |
S H 0.143
% 0.4 il e )
E ) —— Half-bit
S \ Reported resolution
T 261A*
0.2 1
T A
0.2 | T | T T
0.0 0.1 0.2 0.3 0.4 0.5

Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.383 A1
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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 2.61 - -
Author-provided FSC curve - - -
Unmasked-calculated™* 2.92 | 3.27 2.96

*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 2.92 differs from the reported

value 2.61 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-46555 and PDB
model 9D4A. 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 1.0 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
B <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 (1).


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
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At the recommended contour level, 74% of all backbone atoms, 74% 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 (1) and Q-score for

the entire model and for each chain.

Chain Atom inclusion Q-score
All 0.7380 B 0.5840
A e 0.6830 B 0.5670
B 0.8240 B 0.6040
E  0.6830  0.5690
F 0.8220  0.6060
I e 0.6830 B 0.5690
J 0.8240 B 0.6070
M e 0.6820 B 0.5700
N 0.8220 B 0.6060
Q e 0.6830 B 0.5680
R 0.8250  0.6060
U  0.6840  0.5690
\Y 0.8230 B 0.6060

1.0

0.0
W <0.0
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