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PDB ID : 9GDH / pdb_00009gdh
EMDB ID : EMD-51264
Title : RNAP-Topol complex on long-overhang scaffold - orientation 2
Authors : Vidmar, V.; Weixlbaumer, A.; Lamour, V.
Deposited on :  2024-08-05
Resolution : 3.90 A(reported)
Based on initial models : 6alh, 4rul, 3px7

This is a wwPDB EM Validation Summary Report for a publicly released PDB entry.

We welcome your comments at validation@mail. wwpdb.org
A user guide is available at
https:/ /www.wwpdb.org/validation/2017/EM ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

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

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

EMDB validation analysis : 0.0.1.dev132
MolProbity : 4-5-2 with Phenix2.0
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 3.90 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 o)
Ramachandran outliers NN M 0.1%
Sidechain outliers INN] D 6%
RNA backbone N - 0.35
Worse Better

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric Model-Map Fit Percentile Ranks Value
Q-score [ W 0.296

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 -
RNA backbone 8273 3508 -
Q-score - 25397 8855 ( 3.40 - 4.40 )

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 329 i 40% 29% . 29%
1 B 329 A 42% 28% . 29%
2 C 1342 n 58% 41%

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

Mol | Chain | Length Quality of chain
3 D 1415 = 60% 34% 5%,
1%
4 91 57% 42% N
7%
5 F 896 59% 31% 8%
6 N 50 50% 26% 24%
7 R 14 57% 21%
8 T 50 26% 34% 40%
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2 Entry composition (i)

There are 10 unique types of molecules in this entry. The entry contains 33258 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-directed RNA polymerase subunit alpha.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 233 1803 1122 320 355 6 0 0
Total C N O S
1 B 232 1799 1120 319 354 6 0 0

e Molecule 2 is a protein called DNA-directed RNA polymerase subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 C 1341 10577 6636 1842 2056 43 0 0

e Molecule 3 is a protein called DNA-directed RNA polymerase subunit beta’.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N @) S
3 D 1342 10433 6553 1861 1969 50 0 0

There are 8 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
D 1408 LEU - expression tag | UNP POASTY
D 1409 GLU - expression tag | UNP POAST7
D 1410 LEU - expression tag | UNP POAST7
D 1411 GLU - expression tag | UNP POAST7
D 1412 VAL - expression tag | UNP POASTT7
D 1413 LEU - expression tag | UNP POAST7
D 1414 PHE - expression tag | UNP POASTT7
D 1415 GLN - expression tag | UNP POASTY

e Molecule 4 is a protein called DNA-directed RNA polymerase subunit omega.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 k 9 709 430 136 142 1 0 0
e Molecule 5 is a protein called DNA topoisomerase 1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
g F 821 6558 4116 1167 1238 37 0 0

There are 31 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
F -30 GLY - expression tag | UNP P06612
F -29 PRO - expression tag | UNP P06612
F -28 TRP - expression tag | UNP P06612
F -27 SER - expression tag | UNP P06612
F -26 HIS - expression tag | UNP P06612
F -25 PRO - expression tag | UNP P06612
F -24 GLN - expression tag | UNP P06612
F -23 PHE - expression tag | UNP P06612
F -22 GLU - expression tag | UNP P06612
F -21 LYS - expression tag | UNP P06612
F -20 GLY - expression tag | UNP P06612
F -19 GLY - expression tag | UNP P06612
F -18 GLY - expression tag | UNP P06612
F -17 SER - expression tag | UNP P06612
F -16 GLY - expression tag | UNP P06612
F -15 GLY - expression tag | UNP P06612
F -14 GLY - expression tag | UNP P06612
F -13 SER - expression tag | UNP P06612
F -12 GLY - expression tag | UNP P06612
F -11 GLY - expression tag | UNP P06612
F -10 SER - expression tag | UNP P06612
F -9 ALA - expression tag | UNP P06612
F -8 TRP - expression tag | UNP P06612
F -7 SER - expression tag | UNP P06612
F -6 HIS - expression tag | UNP P06612
F -5 PRO - expression tag | UNP P06612
F -4 GLN - expression tag | UNP P06612
F -3 PHE - expression tag | UNP P06612
F -2 GLU - expression tag | UNP P06612
F -1 LYS - expression tag | UNP P06612
F 0 HIS - expression tag | UNP P06612
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e Molecule 6 is a DNA chain called non-template DNA strand.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
0 N 38 530 247 95 150 38 0 13
e Molecule 7 is a RNA chain called RNA.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
7 R 1 235 104 42 78 11 0 0
e Molecule 8 is a DNA chain called template DNA strand.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
8 T 30 608 289 110 179 30 0 0

e Molecule 9 is MAGNESIUM ION (CCD ID: MG) (formula: Mg).

Mol

Chain

Residues

Atoms

AltConf

9

D

1

Total
1

Mg

1 0

e Molecule 10 is ZINC ION (CCD ID: ZN) (formula: Zn).

Mol | Chain | Residues Atoms AltConf
Total Zn
10 D 2 5 9 0
Total Zn
10 F 3 3 3 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: DNA-directed RNA polymerase subunit alpha
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e Molecule 1: DNA-directed RNA polymerase subunit alpha

M
Chain B: 42% 28% . 29%
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DNA-directed RNA polymerase subunit beta

e Molecule 2

41%

58%

Chain C: ™

T6L

884
181
980
S$80
78d

T80
084

9.LD
€LA
0LK
690
891
SON
651

8S9d
1S4

99TS
S9TH

€913

T9TH

6G1S
8SG1a
LST4

SGTA

0GTH

6ETN

9€Td

E€ETN
[4231¢

O0ETH
6211

7418
E€CTA

1cTd
0ZTh
6114
STTA

€TTL

¢

0TTd

901d
SOTA

1014
0071

164
S6d

vev
€6S

1314 4
0521l

PAZ4
921
svey

T0cd

86TI
L67d
96TA
S6T4

261a
T61H
06Td

88Td

€8TM

08TY

9L71

€LIN

69T

862V

S62H

[41an
T6CA

08za
6.L24
8.2

9.2b
S.2H
j2kan

892H

9929

€9CA
(419
T92A
092

LSV
9624
SS62I

8T¥D
P57
TIvd
90¥N

L6871

2ess

6TSN

2150
915d

AEES

c1ss

S67V

€671
(455718

0670

¥8Y1

1)

8.L%Y

S9%Y

€970
29PN

6STI
85

i

[asitc
TSPH
0SPN
LYYH
7vva

B6EVN

LEYN
9EHY

23548

eV
TEVN
0EVN
6TV
8TV
2%

STYI

{4428

709H

2093

66SA
86SA

€69)
065d
6831

98594

78394
€894
28SN

8.LSK
LLSA
9158

€LSN
CTLSI

6951

§993

€981
2984
T9SI

6550

PASEL

7SSH
€551

TSSH
0SSA

8734

[474°1:

0794

8€9T

S€Sd

€€ST

0€SI
6254
825y

80LA

90,4
S0.3

9690

0691

1894
9890

86.0
L6.LD

26.LD

06.a
68LL

98.LD

€8LT

18.a

8L.L4
LLLA

€LLT

89.LN
1910
99.LN
S9LI

€9.LL

09.LN
65LS

LSLL
9GLA
SGLY
TSLA
Lv.LD

TPLH
0v.L3

8€LH
LELN
9€LA
€ELA

LTLA
9TLA

YTLA

cTLd
T2LD

6TLY
8TLY

STLL
YTl

9980

2981

958N

s8I

8784

9%8D

T84

6E8A
8€80

9€8T

8284
1284

Tzed

L66M
9664
$660
£66d
6861

9864
7864

186V
9,64
S.L61
.64
TL6T
8964

7961
€964

0961

e

TS

8¥61

9€64

€EBN
ze6d

6164
8161
L16S
9168

v16ed
€T6A

3

8064

€064

6684

COOPPO 000000000

080TN
6L0TI

LL0TS

€L0TA

TL0TD

690TY

S90TH
¥901a

19010

650TY

EV0TY
[aZ !
%07
SE0TH
TE0TV

820TA
L20TA

S20T4d
¥2ot1d

[440)%’}

020Td

8TOTA
L7010

71071
€T0T0

800TH
L0OOTH

€00TL
20071

00071

LSTTD
9GTTY
SSTTA
€GTTV
67TTA

9VTTIh
SYITI

15425

6ETTY

LETTE
9ETTH

YETTY

8CTTI

9211a
SCTTH

€CTTD

0ZTTY
6TTTI

STTTL

€TTTT

TITID
OTTTD

80TTN
LOTTH
901Td

¥0T1d

TOTTT

660TN

960TI

C60T.L

060TN
68073
880Ta

S80TH
¥801a
€80Td
280TI

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-51264, 9GDH

wwPDB EM Validation Summary Report

Page 9

iZaxy
Eizaa )

(44458

8€CTT
SETTT
CTETT

TECTA
0ETTH

8¢CT1H

9gTTL
STTTA

[444%]

0zZTh
91214

E€TCTA
(45491

60ZTh

66111
86TT1

88T1d
L8714

S8TTd

€8TTV

T811d
08TTI
6LTTD

LLTTY

SLTIN
iZAN%

TLTTY

89113

S9718

T9T11

0971a
6STTA

oveTra
6EETT

9EETN

8CTETH
LTETT

€CETA

TZeTd

L1€Td

STETW
$IET
E€TETH
CIETN

01€Td

80€TI
LOETN

YOETI

TOETYH
00€TD

86CTA
Lecta
9621d

v6CTH
€6CTA
T6TTL
16211
06CTI
6821

18CT1

€8CTY

T8CTA

9LTTM

jZXq%

cLerd

69214

T921D

9STTH

vSCTA
€5CT1

DNA-directed RNA polymerase subunit beta’

e Molecule 3

« 5%

34%

60%

L14

STd

TBTH
1618

88TT
18TV
9810
S8TI
€874
08TH

9.L14
SLTd

0L1d

L91a
9911

[4s)xce
T9TL

6STI

9STY

C¢STL
TSTH

T9Td

LeTY
9€Td

veTa
€ETY

L2171
01T
9114

TTTL
0TTd

SOTI
YO0TH

ootd

S6L
760

s
[
IIEd

164

o
[
II -

28C1
1824
082x1
LLTN

v.L2N
€.21

992N

T0%A

86eM1

S6EN
vee1

08€4d
6.ed

CLEW

LSGEA

6VEL
8%ed

oved

(472581
TPEN

6E€Y
8€ed

60€EN

€0EA

00€d

L62d

v6TN
€624

1621

682d

18TV

S821
¥82a

S9%h
79%a

29%a
1974
09%a

€970
[4ci8
1S7d
0S¥H

i440]
£vva

(0)747)8

LEVA

SEVD

eV
TEYY

YTvN

(4474

81¥d
L1%d

£0%Y
{40

T8SH
08SM

8.LSI

9,54
0484

9984
S9SY

0Zsy
LT9D
9180
ST9Y
01571

70Sh

20Sd

00ST

2694

S89I

7894
089N

1,93
9199

6990

1990

by 0 O O o 0 O M~ 0 ~
OO O~ NISNENN~ N~ N~

oM o rERERERE R L R
& =Z>Ao0hLHunbEZO X

5990
7991

09938

LS9V
9593

€991
PO

991
0%9D

8€9S

£e9y

5080

€08A

T08A

T6LY
06.LL

88.L7T

6SGLI
SGLI
0S§.d
LY.L
Xt

0%LT
6£Lb

9gLb
LTLA

[491]
TTLD

80LN
L0LI
90LA

0.3

(4]
6690

S69%

0069

8680
L68H

L%80

£¥8A
cv8y

6E8A
8€8Y

SE8T

€€84

9860
9861

€864
6.L6N
8.L64
LL6S
9.61
S.L61

cLed

896N

S96S

€961
296N

6563

LG6S
956D

2S6A

6260

9z6d

6061

LO6H

S064
706Y

206a
T064

¥901S
€901d

T90TA
090TA
6S0TT

LS0TS
95011

o 4

87014

9%0TI

0 y0Th

T90TI
0%0TI

LEOTA
ve0Td

TEOTA
0€0THd

GTOTW
¥COoTL
€COTH

Tzota
0ZOTM
6TOTN
8T0TV

71010

TT0TA
0T0TD

L001d

200TA
TOOTY

6664
866d

966)1

€664
2663
T661
0664

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-51264, 9GDH

wwPDB EM Validation Summary Report

OO & o

Page 10

i

LSTTY

YST1V

(A ax

LYTTY

€Y11a

¢

9ZTTh

jZ429)
(X424

12111
0ZTTL

LT1TS
PITTY

T111d
0T173d

80TTH

90TTI
SOTTY

-

980TN

280Ta

8L0TT

TLOTHA

SO oo

L9014

8€TTH

9€TTa

CETTA

0€TTL

9CCTA

(4441

6121

vicid

0TZTI

P ]
902TY

[4Ax

66TTd

96111

v611d
€6TTM

16TTd
06TTI

88TT1H

98TTA
mmmam
08TTA
6.11d
8LTTL
LLITI

SLTTT

€LTTY
CTLITH

OLTTH
69TTL

S9TT4

€9TTA
C¢9TTI
19119

6GTTI
8511

LSETI

TSETA

6vETT

YPETT

ZveTa
TPETY

CeETT
8CETL
Lzetd
9zeTH
SeeTd
0ZETI

€TETS

LOETT

90T
[ soera
vogTY
|
TogTL

]
L6TTH
o6z |
S6CTIN
]
T6c1d
]
18214
08ZTA
]
89CTN
|
€9CTH
292Td
19211
09ZTI
635210
[ ssery |

LSTTA

99CTI

0szTa

69€TYH

L9€TD
99€TH

e Molecule 4

YoETV

B6SETY

DNA-directed RNA polymerase subunit omega

42%

57%

11%

Chain E

S0
V.3

TLD
T3
0Lb
694

194
99A

91
€91

09N
6SI

¥SI
€54

19T
8¥A

SPi
vva
EVN
{47
15258

gex

1ed
OEW
62h
82

oz

441

611

91y
SIN

. .

€11

6v

N~
Iaa

SL

1somerase 1

DNA topo
17%

e Molecule 5

e

6CS

LTA

SCA
¥eca

Qv €28

(443

8%

0ZA
61X
8TIN
LTI

1234
€TN
TV
T1d

31%

o
-
©n

¢

8A

ST
v
€1

59%

Chain F

S6d
6834

889
L8d

981

€84

B6.LM

9LM

TLH
0,4

89A
191
99V

794

€94

L7
9ea
SEY

€€H

T611

88TV
L8TI
98TH
S8TH
Y8TM

2811
181d
08TS

LLTK

TLIW

E€9TN
CT9TA
19T
091a
6STI
8STN

08ed
6.2
8.TS

o 2 2

1.4

6921
89CA

3

COOeO & SO OO oo

e
©
IS
<

€924

0921

¥SeL

£%2a
{474\

j3z4
0%CH

Le2d
9€T1

e

8CTL
ezl

ey

0 L1ed

91¢d
STCA
Y124

(4248
1121

¥oza

0ozy

L6TD

261s

€LEN

i

0Led
69€Y4

L9EY
99¢€4

LYEX

eved

@ & o o

6EET

SEEA
YEEN

SCEL

Teed

(4598

LOEN

€0EN1

TOEA

L6271
9624

062d
6821

9821

78¢4

[4:144

+n

R LDWIDE

O

PROTEIN DATA BANK

W



EMD-51264, 9GDH

wwPDB EM Validation Summary Report

Page 11

T6%1

6874

18%d
98%1

€87

18%S

0 6LvH

8.L¥S

9.%d
SLPY

€L%d

TLYL

99%d

v9¥1

3

¢

SEON

>

291

129D

L1971

STOA

€191
2198

109D
909K

L6ST

7691

06SN

L8SH
985D

7854

i

28Sd

0893
6,53
8LSV

8954
1,954

o O N M
> %I%%
[Sa=) [
a4 2 & 2

7951

T9S%
09SM

pAsieict
9GSH
SGSN
Sy
9YSH
6ESN
LEST

EESN

9591

¥SON

e a2

994

0 6083
0 808d

¢

<>

> e

SO0

€9.0

>

0S.d

6ELL

LELN

0ELY

2

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

o om

=
=
<
—~
)
0
<
Z
A
s
=
oF
g
)
f_d
-
o
=
&
=z
=
O
=L
o
=
[ ]

24%

26%

50%

Chain N:

8%d
LYY
9%0
Sl

9€D
SED

[4an

ogy

8T.L

91D
STL
Y1l

e Molecule 7: RNA

21%

21%

57%

Chain R:

€10
(4%
T
01D

3 N~ OO
=] T OO

e Molecule 8: template DNA strand

40%

34%

26%

Chain T:

O

R LDWIDE
PROTEIN DATA BANK

W



Page 12

wwPDB EM Validation Summary Report

EMD-51264, 9GDH

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 10189 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) 49.9 Depositor
Minimum defocus (nm) 800 Depositor
Maximum defocus (nm) 2000 Depositor
Magnification Not provided
Image detector GATAN K3 (6k x 4k) Depositor
Maximum map value 0.866 Depositor
Minimum map value -0.324 Depositor
Average map value 0.003 Depositor
Map value standard deviation 0.044 Depositor
Recommended contour level 0.174 Depositor
Map size (A) 309.59998, 309.59998, 309.59998 wwPDB
Map dimensions 310, 310, 310 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 0.9987096, 0.9987096, 0.9987096 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: ZN,
MG

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 | pyigy | 417055 | RMSZ | (7] >5
1 A 0.23 0/1825 0.31 0/2473
1 B 0.23 0/1821 0.32 0/2468
2 C 0.23 | 0/10746 | 0.30 0/14499
3 D 0.23 | 0/10590 | 0.31 0/14298
4 E 0.19 0/711 0.32 0/956
5 F 0.46 0/6688 0.81 | 9/9025 (0.1%)
6 N 0.29 0/580 0.56 0/891
7 R 0.36 0/261 0.58 0/405
8 T 0.38 0/680 0.59 0/1045
All All 0.30 | 0/33902 | 0.47 | 9/46060 (0.0%)

There are no bond length outliers.

The worst 5 of 9 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
) F 751 | PRO | N-CA-C | 6.79 122.01 111.21
5 F 750 | PRO | N-CA-C | -6.65 102.59 110.70
5 F 560 | TRP | N-CA-C | 6.34 117.85 111.07
5 F 187 | ILE | N-CA-C | 6.25 117.35 111.48
) F 285 | ILE | N-CA-C | -5.86 103.66 110.05

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


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

Page 14

wwPDB EM Validation Summary Report

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 1803 0 1830 71 0
1 B 1799 0 1827 66 0
2 C 10577 0 10591 414 0
3 D 10433 0 10654 402 0
4 E 709 0 719 30 0
b} F 6558 0 6513 409 0
6 N 530 0 284 28 0
7 R 235 0 120 19 0
8 T 608 0 337 41 0
9 D 1 0 0 0 0

10 D 2 0 0 0 0
10 F 3 0 0 0 0
All All 33258 0 32875 1378 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 21.

The worst 5 of 1378 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)
5:F:521:LYS:CD | 5:F:615:VAL:HG11 1.23 1.65
5:F:473:PRO:CD 5:F:653: THR:HA 1.12 1.58
5:F:473:PRO:HD2 | 5:F:653:THR:CA 1.18 1.58
5:F:521:LYS:HD2 | 5:F:615:VAL:CG1 1.39 1.53
5:F:472:LYS:CB 5:F:653: THR:HB 1.47 1.41

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

EMD-51264, 9GDH

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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_backbone
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 231/329 (T0%) | 226 (98%) | 5 (2%) 0 100 ] [ 100}
1 B 230/329 (70%) | 222 (96%) | 8 (4%) 0 |
2 C | 1339/1342 (100%) | 1289 (96%) | 50 (4%) 0 |
3 D 1336/1415 (94%) | 1290 (97%) | 46 (3%) 0 |
4 E 88/91 (97%) 86 (98%) | 2 (2%) 0 100 [100]
5 F 819/896 (91%) | 777 (95%) | 39 (5%) | 3 (0%) 30 64
All | Al | 4043/4402 (92%) | 3890 (96%) | 150 (4%) | 3 (0%) 49 |80

All (3) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
D F 34 ILE
5 F 20 TYR
5 F 87 PRO

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 200/286 (70%) 195 (98%) 5 (2%) 42 62
1 B 200/286 (70%) 192 (96%) 8 (4%) 28 51
2 C 1156/1157 (100%) | 1133 (98%) | 23 (2%) 48 65
3 D 1124/1176 (96%) | 1099 (98%) | 25 (2%) 45 64
4 E 74/75 (99%) 74 (100%) 0 100§ § 100
5 F 702/754 (93%) 672 (96%) | 30 (4%) 26 49
All All 3456/3734 (93%) | 3365 (97%) | 91 (3%) 41 60

5 of 91 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
3 D 1226 VAL
5 F 173 ARG

Continued on next page...


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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Continued from previous page...
Mol | Chain | Res | Type
D 1309 ILE
F 97 LYS
F 320 MET

| O W

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 65
such sidechains are listed below:

Mol | Chain | Res | Type
5 F 353 ASN
5 F 505 GLN
2 C 1209 GLN
2 C 1175 ASN
5 F 533 ASN

5.3.3 RNA (D

Mol | Chain | Analysed | Backbone Outliers | Pucker Outliers
7 R 10/14 (71%) 3 (30%) 0

All (3) RNA backbone outliers are listed below:

Mol | Chain | Res | Type
7 R 5 C
7 R 6 C
7 R 14 G

There are no RNA pucker outliers to report.

5.4 Non-standard residues in protein, DNA, RNA chains (i)

There are no non-standard protein/DNA/RNA residues in this entry.

5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 6 ligands modelled in this entry, 6 are monoatomic - leaving 0 for Mogul analysis.

WO RLDWIDE

PROTEIN DATA BANK


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#rna
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https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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There are no bond length outliers.
There are no bond angle outliers.
There are no chirality outliers.
There are no torsion outliers.
There are no ring outliers.

No monomer is involved in short contacts.

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-51264. 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.

WORLDWIDE

PROTEIN DATA BANK


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: 155 Y Index: 155 Z Index: 155

6.2.2 Raw map

X Index: 155 Y Index: 155 Z Index: 155

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: 157 Y Index: 156 Z Index: 153

6.3.2 Raw map

X Index: 157 Y Index: 156 Z Index: 153

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

Page 21 wwPDB EM Validation Summary Report EMD-51264, 9GDH

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

Page 22 wwPDB EM Validation Summary Report EMD-51264, 9GDH

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 0.174.
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.


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

This section shows the 3D surface view of the primary map at 50% transparency overlaid with the
specified mask at 0% transparency

A mask typically either:
e Encompasses the whole structure

e Separates out a domain, a functional unit, a monomer or an area of interest from a larger
structure

6.6.1 emd 51264 msk 1l.map (i)

6.6.2 emd 51264 msk 2.map (1)



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks
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 0.174

Voxel count (logl0)
o
i

T T T
-0.2 0.0 0.2 0.4 0.6 0.8
Map value

The map-value distribution is plotted in 128 intervals along the x-axis. The y-axis is logarithmic.
A spike in this graph at zero usually indicates that the volume has been masked.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_analysis
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_value_distribution
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7.2  Volume estimate (i)

Volume estimate
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10000 -

5000
D P—

T )
-0.2 0.0 0.2 0.4 0.6 0.8
Contour level

The volume at the recommended contour level is 439 nm?; this corresponds to an approximate
mass of 397 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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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)

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 +

0.8

—— Author-provided FSC

Fe—=====—=

0.6 7 Unmasked-calculated
o FaC
b pememmemneemme———— e e e e e e e
E '|l -= 143
o 04 -=: 05
- i -
S \ ——. Half-bit

' Reported resolution
024 Te——o__L______\l 3.90 A+
0 S S _\“‘_\"f\-._ - \,_,ﬂ‘--"’“-r'k,:'n;."‘ e
—-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 0.256 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 3.90 - -
Author-provided FSC curve | 3.95 | 4.54 4.02
Unmasked-calculated™* 6.93 | 10.07 7.33

*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 6.93 differs from the reported

value 3.9 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-51264 and PDB
model 9GDH. 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 0.174
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 (0.174).

WORLDWIDE

P

PROTEIN DATA BANK


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#qscore_mapped_model
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#ai_mapped_model

Page 31 wwPDB EM Validation Summary Report EMD-51264, 9GDH

9.4 Atom inclusion (i)

Atom inclusion

1.0 _ X
o
= 0.8
w
=
% —— Backbone atoms
n 0.6
£ All non-hydrogen
E atoms
g Recommended contour
o level 0.174
v 0.4
=
2
!
[}
o
E 0.2 1
0.0 . T .

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

At the recommended contour level, 95% of all backbone atoms, 85% 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 (0.174) and Q-score
for the entire model and for each chain.

Chain Atom inclusion Q-score 10
All 0.8540 . 0.2960
A 0.9030 . 0.3760
B 0.9030 . 0.3470
C 0.8840 . 0.3460
D 0.8850 . 0.3420
E 0.7900 I 0.2880
F 0.7160 I 0.1090
N 0.9450 . 0.2390
R 0.9320 . 0.3300 <00
T 0.9590 . 0.2990
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