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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 4.29 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 I
Sidechain outliers I

Worse

Percentile Ranks

[

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Value
- (]
I 0.3%

0.8%

Better

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

EMD-20288, 6PB6

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 53% 16% 30%
1 B 329 . 50% 19% 31%
2 C 1342 . 74% 25%
3 D 1407 | ™ To% 25% -
70%
|
4 E 91 70% 16% 13%
8%
5 F 628 56% 20% 23%
9%
6 G 210 70% 23% 6%
7%
6 H 210 68% 26% 6%

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

Mol | Chain | Length Quality of chain
9%
7 1 78 r— 79% 21%
18%
8 2 . G 20%
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2 Entry composition (i)

There are 11 unique types of molecules in this entry. The entry contains 69846 atoms, of which
34410 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 H N O S
1 A 230 3599 1112 1813 317 351 6 0 0
Total C H N O S
1 B 228 3556 1100 1789 312 349 6 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N @) S
2 C 1340 21152 6631 10582 1841 2055 43 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
3 D 1357 21010 6531 10614 1853 1962 50 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
4 2 M 1261 382 634 118 126 1 0 0

e Molecule 5 is a protein called RNA polymerase sigma factor RpoD.

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
0 K 483 7917 2455 3989 704 746 23 0 0

There are 15 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
F -14 MET - initiating methionine | UNP P00579

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

Chain | Residue | Modelled | Actual Comment Reference
F -13 ARG - expression tag UNP P00579
F -12 GLY - expression tag UNP P00579
F -11 SER - expression tag UNP P00579
F -10 HIS - expression tag UNP P00579
F -9 HIS - expression tag UNP P00579
F -8 HIS - expression tag UNP P00579
F -7 HIS - expression tag UNP P00579
F -6 HIS - expression tag UNP P00579
F -5 HIS - expression tag UNP P00579
F -4 THR - expression tag UNP P00579
F -3 ASP - expression tag UNP P00579
F -2 GLN - expression tag UNP P00579
F -1 PHE - expression tag UNP P00579
F 0 THR - expression tag UNP P00579

e Molecule 6 is a protein called cAMP-activated global transcriptional regulator CRP.

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
6 G 197 3156 986 1600 273 288 9 0 0
Total C H N O S
6 H 197 3156 986 1600 273 288 9 0 0

e Molecule 7 is a DNA chain called SYNTHETIC NONTEMPLATE STRAND DNA (78-

MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O P
7 1 s 2482 765 891 264 484 T8 0 0

e Molecule 8 is a DNA chain called SYNTHETIC TEMPLATE STRAND DNA (78-MER).

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O P
8 2 8 2488 767 876 313 454 78 0 0

EMD-20288, 6PB6

e Molecule 9 is ZINC ION (three-letter code: ZN) (formula: Zn) (labeled as "Ligand of Inter-
est" by depositor).

Mol | Chain | Residues Atoms AltConf
Total Zn
9 D 2 5 9 0




Page 6 wwPDB EM Validation Summary Report EMD-20288, 6PB6

e Molecule 10 is MAGNESIUM ION (three-letter code: MG) (formula: Mg) (labeled as "Lig-
and of Interest" by depositor).

Mol | Chain | Residues Atoms AltConf
10 D 1 Toltal N{g 0

e Molecule 11 is ADENOSINE-3",5’-CYCLIC-MONOPHOSPHATE (three-letter code: CMP)
(formula: C19H12N506P) (labeled as "Ligand of Interest" by depositor).

CMP
NH,
N1 :2193\ cs |':|q
N>~ ‘ TN
c :E'IIN" o r\ BN
C.‘!::: :’Fi h 034
02HO -l-— J/H e
o H LB'LAF\\\I o5
03O PRI II
:.P Oas
UPO \(F)OI—J
Mol | Chain | Residues Atoms AltConf
Total C H N O P
1 G 1 33 10 11 5 6 1 0
Total C H N O P
1 H I 33 10 11 5 6 1 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

Chain A: 53% 16% . 30%

~ < w0 0 o0 N
— 0 o ~ o N o o 00 O [ < I 0 N Lo [ — [ oo N & W o —J oMo o - N
— o N NN N a N ] 2] < n [t} © © Q O = = — —
A~ A H | (2} [20==] = - M| © = ~ = =] = < = = M ©n Ao o

e Molecule 1: DNA-directed RNA polymerase subunit alpha

"
Chain B: 50% 19% 31%

G106
I107
I115

| Ti6
H117
|

V124
K125
H128

e Molecule 2: DNA-directed RNA polymerase subunit beta

Chain C: 74% 25%


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

EMD-20288, 6PB6

wwPDB EM Validation Summary Report

Page 8

0923
692D
842N
LSeY
§9¢I
14
9¥%T1
171
veca
€€TY
ceTI
Teed
82ZA

STCA

(4544

60CI
80CI

S02d
7021
€02

TozH

86TI

96TA
S6Td

ze1a

9LTI

€9TX

GSTA

Ejads]
71l
8ETI
6211

1271

8C€ES

€€ST
2ESV
T€SS

S¢Sl
%ZSI

2ess
1281
0z2sd
978a
€150
[e)4<1s]
COSA
96¥)
S6vV
T6VN
€671
0670

8%
£€87a

8L%d
TLYA
L9%D
€970
it
8¥¥T
Tvva
9€VY
TEPN
Leva
6171

1194
0T¥1

80¥S
074
90¥N

vovx

2998
T99A

6590
8590

€SN
079D
8€98

1298
0Z9N

809V
90971

T09a
0091
66SA
86SA

G651
N
€693
2694

98594

78SA

28SN
T8SL

815K
LLSA
9,58

.98
€LSN

6951
999D
9953
¥99d
€951

09Sd
6550

PASEL

€551

T084
S6.LY
88.LS
€8L7T
T8LA
8.0

6.L.4
8.L.LH

89LIW
9.0

€9LL

65.LS
85,4

GSLY
Sv.L3E

ov.LaT
6ELA

TELY
8z.La
T2LD

B6TLY
8TLY

STLL
ATN S

S0.3

20LL
TOLD

6691
2691
789N
T8N

6LV
8.94

.90

TL97

L2 4

9883

€881

9,84

€181

0481

8988
1984
9980
9981
7983

PO & O 00 o0 o

2981
LS8A
0S8I
0¥8s
6E8N
8€80

S€8H

€€81

0€8L

+

8284
€C8A
0z8d
618S
818A

SO8N

L 2 2

¢

090TI
6S0TYH

0S0TA
670TI
8701

Y011

0o%0tTa

LEOT.L

8TOTH

+

[44U’s

LT0TD
91073

0TOTD

¥001d

0660

6861

o

9863

£964

1968
856X

Tvex

LETTH
9€TIN

€ETTT

5%

TECTA
0ETTH
6CCTA
L12TL
v1eta

€021d

T0ZTT

06TTV

€8TTV
¢8TTI

SLTIN

T9TT1
09T1d

+

L2TTH

44228

(44258

60TTI

LOTTH

€0TTA

TOTTT
86011
T60T.L

T60TD
060TN

880T1d
6L0TI
€L0OTH
CTLOTN
TLOTD

L90TV

oveTa

8EETH
LEETI

GEETI
i
CEETS
TEETH
0€ETL
6ceTd
i
9CETT
GTETA
YZeEIN
|
E€TETH
CIEIN
|
80€TI
LOETN
|
COETL
|
86CTA
|
€6CTA
|
6821d
|
€8CTV
z8TTd
|
8.T11
e
9.LTTM
|
€LTTH
|
69214
|
99219
|
T921D
|
182Th
9SZTh
|
€5CT1
2¢sers
|
8¥CTL
PAZAR]
EiZax
sy

Y¥CTH

DNA-directed RNA polymerase subunit beta’

e Molecule 3

25%

70%

Chain D

94

902N
€023
[4or4:
7021
8610

7611
€610

T61S

8811

S8TI

181D

6LTX

LL1a
€974
6STI
8STh
LSTD
feishace
LYTI
6ETT
9€Td
SETI
ve1aQ
€ETH
CETT
8CT11
L2711
9211

€274

0ZT11

STIM
174228

TT1L

1074

664

9634

£veT
zveT

oved

LEEY

3

0EEN
cced
TZeN
0ZeEN

00€d

86T

962X

T6CI
0621

88¢d

€821

6.L271

S.24
.LCN

TLTA

0.4

8921

S921
792a
€9CS

19V

652U

182D
95ea

2STT

6€CT

Teer
(44

81¢L

[asia g
874

8.L¥T
9LYV
S.va
YLVT
€LVL
69YH
89%A
LO%Y
8GN
¥S¥0
8EVH
YEVI

TEVH

L1%4
viva
125728
TovA
L6EV
v6e1
68€D

G8ET
v8ex

6.ed

Y9€H
€9€1
29ey

vSeA
€9€s

0S€S

8¥ed
PAZ
ovex
SheEX

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-20288, 6PB6

wwPDB EM Validation Summary Report

Page 9

T6SI

889d
1891

989
¥89d

Y.LSA

L9S1L
995X

3

79SA
€991
2954
799D

< <

655V
855

9554
¢SSI
8%SA
¥¥ST
991
0%9D
6€3S
9€9T
Se9Y
vesa
1TST
92SA
STSH

0zsy
BTSN

STSY
4518

0181

90SA

%050
00SI

L6%d

S67N

€6%d

15724
07,1

8€.LY4

9eLb

1

YCLR
TeLs
0ZLN

LOLI

T0LT
00LN

7698

¥

6L9K

OO 0O oo

S¥on

T

A A e e

SE€9S

T€9K

ST9

€09%

009V

165D
96ST

T6SA

8G8A

878

S8y
%8l

6E8A

LE8A

vesd

TE€8A

828D

9281

{44204

9T8L

%180

2180

608A

€08A

T08A

T6LN

08.4

9LLL

69.LA
89.LN

CTILN

¥9L1

S96S

0961
6563

LG6S
9669

1860
0861

1260
ST6I
0T6N
€061

8680
L68H

2684
€884
288A
78834
088A
TL8T

898M
2980

S98H

2981

8L0T1

i

890TL
19074
99073

L 4

29011

8S50TS

a2

LY0TL
9%0TI

€701D

i

0%0TI

SEOTA

2EO0TS

620T.L

LTOTA
0Z0TM
6T0TN
8T0TV
LT0TA
9T0TL
0T0Td
L00TQ

00TV

200TA

G664

2663

G861
7861

2861
1864

€L6T

SLTT1
jZA%"
€LTTYH

99T1D

79118

29TTI

LSTTV

SSTTI
PSTIV
€ST1d

671Td
8v11yd

(4434

0 8TTTH
LTT1S

STTTI

ETTTA
CTT1D
1111

607711

LOTTA

L60TV
960Td

0 $60Td

¢

68071
880TA

5

¢

1621

Y621V

26211

06214

88CTV
9.214
S.2T1
v.L214

1,218

69CTV

L9TTA

99211

S9CTL

€SCTI

o0szra

VAZASS

vecTA

0€TTL

9TTTA

i444x'!

0zTTI

STCTd
vic1d

0TCTI

8021d

v0ZTA

86TTA

06TTI

98TTA

¥811d

6LT1d
8LTTL
LLTTI
9LTTA

TLETY

TLETYH

89€Td

TOETL

CSETL
TSETA

67€Td

LYETT

DNA-directed RNA polymerase subunit omega

Shetd
TPeTT
€veTd
cvera

CEETT

B6CZETL

veers
E€CETV

0CETL
61E€TA

TIETY
L0ETT

90€TT
S0€Td

e Molecule 4

€0€TS
COETA

70%

13%

16%

70%

Chain E

>®

TON

19T

A A A A

o
—

~
<
=

8¢y

~
o
<

T W
a g
< @

©
=
-x-

o
-
=

~
o

COO COPPO GO G & O P90 99090 9909999990990

0 ©
==

. . aaad

RNA polymerase sigma factor RpoD

e Molecule 5

23%

20%

56%

8%

Chain F

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-20288, 6PB6

wwPDB EM Validation Summary Report

Page 10

vi1a

0TTT

80TA
L0TL

SOTH
votd

o o 2

a2 & 2 4

L 4

69TN

S9T4
791D
€971

2911
1911
091a

6,24
9T
€LTN
0L2A

9924

(4148

0 19271

09z
LS5eH

€9¢S
[4:1495

0521

Eizdi]

€€2a

8CCA

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

@ 0O 0O OO o o

18ed

9.L€%
SLeY

TLEV

S9EN

€9¢Y
C9EN
T9€I

L8€d
9G€d

€9€1

ve1
EveN

o
3]
™
k|

1821

01
8053
LOSH

667X

8.%d

TS%d
9Py
LEVD
9€VY
SGEVI
TEVY
ecvd
(478

STPY

(4574}

[)5728

L0%d

SOVI

€07a

€LST

6GST

LSS

eisicicy

cAMP-activated global transcriptional regulator CRP

e Molecule 6

9%

6%

23%

70%

Chain G

98A

€8S

890

990

19T

8GH

98D

EVA

(6}
6€1

9EV

621

a8
€021

10T

9611

€LTD

70T
€07y
20T

964

cAMP-activated global transcriptional regulator CRP

e Molecule 6

7%

6%

26%

68%

Chain H

88V
184
98A
€8S

184

8.4

0 191
091
6SH

821

i

918

ETM

0 111

20Tl
ToTH

86TV

9671

L8T1
€8TA

08TY
6.L1S

0LTD
6974

L1971
PAAN!
4431
EVII
{47454
1545
OvTL
6ETA
8€T1d
LETT

YeETT
EETN

TETA
0ETH

4211
i£4%!
{44948
ST1Y
111d
90TI
€0TH
TOTH

L61

¢
¢

O

R LDWIDE
PROTEIN DATA BANK

W



Page 11 wwPDB EM Validation Summary Report

EMD-20288, 6PB6

e Molecule 7: SYNTHETIC NONTEMPLATE STRAND DNA (78-MER)
9%

Chain 1: — 79% 21%
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e Molecule 8: SYNTHETIC TEMPLATE STRAND DNA (78-MER)
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4 Experimental information (i)

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

Number of particles used 37456 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method NONE Depositor
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A2) 45 Depositor
Minimum defocus (nm) 800 Depositor
Maximum defocus (nm) 2600 Depositor
Magnification 96000 Depositor
Image detector FEI FALCON III (4k x 4k) Depositor
Maximum map value 6.817 Depositor
Minimum map value -3.021 Depositor
Average map value -0.012 Depositor
Map value standard deviation 0.337 Depositor
Recommended contour level 0.8 Depositor
Map size (A) 345.59998, 345.59998, 345.59998 wwPDB
Map dimensions 384, 384, 384 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 0.8999999, 0.8999999, 0.8999999 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:
CMP, MG, ZN

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 | prigy7 1 47155 | RMSZ #4|Z| >5

1 A 0.43 0/1808 0.67 0/2450

1 B 0.41 0/1789 0.69 0/2425

2 C 0.51 | 1/10739 (0.0%) | 0.68 1/14489 (0.0%)

3 D 0.47 0/10553 0.69 | 3/14248 (0.0%)

4 E 0.34 0/629 0.61 0/847

5 F 0.43 0/3982 0.71 2/5354 (0.0%)

6 G 0.40 0/1580 0.64 0/2127

6 H 0.41 0/1580 0.71 0/2127

7 1 0.99 0/1777 1.24 3/2741 (0.1%)

8 2 1.03 | 3/1815 (0.2%) 1.13 4/2800 (0.1%)
All All 0.54 | 4/36252 (0.0%) | 0.76 | 13/49608 (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 A 0 1
1 B 0 1
2 C 0 3
3 D 0 10
5 F 0 8
6 H 0 1
All All 0 24

All (4) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
8 2 42 DG C3-03" | 9.14 1.55 1.44
2 C 215 | TYR | CD2-CE2 | -5.76 1.30 1.39
Continued on next page...
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Continued from previous page...

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
8 2 67 DT C3-03" | 5.55 1.51 1.44
8 2 34 DA C3-03" | 5.43 1.51 1.44

The worst 5 of 13 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(?)
8 2 42 DG 04’-C1’-N9 | 14.09 117.86 108.00
8 2 42 DG | C1’-04’-C4" | -8.84 101.26 110.10
7 1 31 DG | O4-C1’-N9 | 7.50 113.25 108.00
8 2 41 DC | OP1-P-OP2 | -7.25 108.72 119.60
5 F 157 | ARG | NE-CZ-NH1 | 5.77 123.18 120.30

There are no chirality outliers.

5 of 24 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
153 | VAL | Peptide
191 | ARG | Peptide
214 | ASN | Peptide
581 | THR | Peptide
909 | LYS | Peptide

po| ro| 0| —| =
QO Q|| =

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 1786 1813 1813 37 0
1 B 1767 1789 1789 46 0
2 C 10570 10582 10582 235 0
3 D 10396 10614 10614 249 0
4 E 627 634 634 21 0
) F 3928 3989 3990 85 0
6 G 1556 1600 1600 50 0
6 H 1556 1600 1600 38 0
7 1 1591 891 891 12 0
8 2 1612 876 876 20 0
9 D 2 0 0 0 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
10 D 1 0 0 0 0
11 G 22 11 11 4 0
11 H 22 11 11 2 0
All All 35436 34410 34411 727 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 11.

The worst 5 of 727 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)
11:G:301:CMP:H2 | 11:G:301:CMP:C2 0.97 1.49
11:H:301:CMP:H2 | 11:H:301:CMP:C2 0.97 1.46
6:G:52:LYS:HA 6:G:58:GLU:HG3 1.27 1.14
6:G:40:TYR:CD1 | 6:G:96:GLU:HG2 1.86 1.09
6:G:52:LYS:CA 6:G:58:GLU:HG3 1.94 0.96

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

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

entries.

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 228/329 (69%) 201 (88%) | 26 (11%) 1 (0%) 34 72
1 B 226/329 (69%) 204 (90%) | 22 (10%) 0 100 | § 100
2 C 1338/1342 (100%) | 1202 (90%) | 132 (10%) | 4 (0%)
3 D 1331/1407 (95%) | 1185 (89%) | 145 (11%) | 1 (0%)
4 E 77/91 (85%) 71 (92%) 6 (8%) 0
5 F 479/628 (76%) 404 (84%) | 69 (14%) 6 (1%)
6 G 195/210 (93%) 183 (94%) 12 (6%) 0



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
6 H 195/210 (93%) | 176 (90%) | 19 (10%) 0 100 ] [100]
All All 4069/4546 (90%) | 3626 (89%) | 431 (11%) | 12 (0%) 44 176

5 of 12 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 C 399 ALA
5 F 139 GLU
2 C 1072 ASN
3 D 121 PRO
5 F 140 ALA

5.3.2 Protein sidechains (1)

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

entries.

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles

1 A 198/286 (69%) 195 (98%) 3 (2%) 65 |80

1 B 196/286 (68%) 195 (100%) 1 (0%)

2 C 1155/1157 (100%) | 1147 (99%) | 8 (1%)

3 D 1120/1168 (96%) | 1112 (99%) | 8 (1%)

4 E 67/75 (89%) 67 (100%) 0

5 F 429/554 (77%) 422 (98%) 7 (2%)

6 G 170/181 (94%) 169 (99%) 1 (1%) 861192

6 H 170/181 (94%) 169 (99%) 1 (1%) 86
All All 3505/3888 (90%) | 3476 (99%) | 29 (1%) 82 189

5 of 29 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
3 D 424 ASN
6 G 35 LYS
3 D 792 ASN
5 F 400 GLN

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
3 D 700 ASN

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 11
such sidechains are listed below:

Mol | Chain | Res | Type
5 F 383 ASN
5 F 464 ASN
6 H 133 ASN
6 G 149 ASN
3 D 424 ASN

5.3.3 RNA (D

There are no RNA molecules in this entry.

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

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

5.5 Carbohydrates (i)

There are no monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 5 ligands modelled in this entry, 3 are monoatomic - leaving 2 for Mogul analysis.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. The Z score for a bond
length (or angle) is the number of standard deviations the observed value is removed from the
expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | " RMSZ | #(7] > 2| Counts | RMSZ | #]Z] > 2
11 [oMP | G 301 | - [222525] 1.50 | 5 (22%) | 24,3939 | 1.55 | 4 (16%)
11 [CMP | H [301| - [222525]| 1.40 | 4 (18%) | 24,3930 | 1.54 | 4 (16%)



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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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
11 | CMP G 301 - - 0/0/31/31 | 0/4/4/4
11 | CMP H 301 - - 0/0/31/31 | 0/4/4/4

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

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
11 G 301 | CMP | P-O3" | 3.29 1.63 1.57
11 H 301 | CMP | P-O5 | 3.09 1.61 1.57
11 G 301 | CMP | P-O5" | 2.96 1.61 1.57
11 H 301 | CMP | P-O3’ | 2.66 1.62 1.57
11 H 301 | CMP | C5-C4 | 247 1.47 1.40

The worst 5 of 8 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
11 G 301 | CMP | C4-C5-N7 | -3.61 105.64 109.40
11 H 301 | CMP | N3-C2-N1 | -3.53 123.16 128.68
11 G 301 | CMP | O5-P-0O3’ | 3.34 110.28 105.68
11 G 301 | CMP | N3-C2-N1 | -3.03 123.94 128.68
11 H 301 | CMP | C4-C5-N7 | -2.95 106.32 109.40

There are no chirality outliers.
There are no torsion outliers.
There are no ring outliers.

2 monomers are involved in 6 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
11 G 301 | CMP 4 0
11 H 301 | CMP 2 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

WO RLDWIDE
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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 CMP G 301

Torsions

Ligand CMP H 301

Torsions

5.7 Other polymers (i)

There are no such residues in this entry.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


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-20288. These allow visual inspection
of the internal detail of the map and identification of artifacts.

No raw map or half-maps were deposited for this entry and therefore no images, graphs, etc.
pertaining to the raw map can be shown.

6.1 Orthogonal projections (i)

6.1.1 Primary map

The images above show the map projected in three orthogonal directions.

6.2 Central slices (i)

6.2.1 Primary map

X Index: 192 Y Index: 192 7 Index: 192

WORLDWIDE

PROTEIN DATA BANK
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The images above show central slices of the map in three orthogonal directions.

6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 196 Y Index: 194 7 Index: 209

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

6.4 Orthogonal surface views (i)

6.4.1 Primary map

The images above show the 3D surface view of the map at the recommended contour level 0.8.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.


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

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks
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7 Map analysis (i)

This section contains the results of statistical analysis of the map.

7.1 Map-value distribution (i)

Map-value distribution

g — Voxel count

Recommended contour
level 0.8

Voxel count (logl0)

CI T T T T
=2 0 2 4 ¥

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

40000

35000 +

30000

25000 4
— \olume

Recommended contour
20000 + level 0.8

volume (hm?3)

15000 ~

10000

3000

0 T T |
-2 0 2 4 5]

Contour level

The volume at the recommended contour level is 667 nm?; this corresponds to an approximate
mass of 602 kDa.

The volume estimate graph shows how the enclosed volume varies with the contour level. The
recommended contour level is shown as a vertical line and the intersection between the line and
the curve gives the volume of the enclosed surface at the given level.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#volume_estimate
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum

—— Primary map RAPS
Reported resolution
429 A+

Intensity (logl0)
0

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

*Reported resolution corresponds to spatial frequency of 0.233 A1


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

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


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

This section contains information regarding the fit between EMDB map EMD-20288 and PDB
model 6PB6. 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 0.8 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 (0.8).

WORLDWIDE

P
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https://www.wwpdb.org/validation/2017/EMValidationReportHelp#qscore_mapped_model
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9.4 Atom inclusion (i)

Atom inclusion

1.0 \
o
= 0.8 1
W
=
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E 0.6 4 —— Backbone atoms
£ All non-hydrogen
E atoms
=] Recommended contour
)
o level 0.8
v 0.4
=
g=
]
[}
o
E 0.2 1
0.0 . . T . |

-2 0 il 4 6
Contour level

At the recommended contour level, 88% of all backbone atoms, 88% 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 (0.8) and Q-score for
the entire model and for each chain.

Chain Atom inclusion Q-score
All 0.8764 = 02230 *
1 0.8441 . 0.1860
2 0.7320 . (0.1580
A 0.9714 . 0.2410
B 0.9445 . 0.2140
C 0.9447 I 0.2560
D 0.9124 . 0.2340
E I (0.1588 . 0.0970
F 0.8193 . (0.1890 00
G 0.7956 . 0.2010 oo
H 0.8053 . 0.1770
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