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This is a wwPDB X-ray Structure 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 /Xray ValidationReportHelp
with specific help available everywhere you see the (i) symbol.

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

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

MolProbity : 4.02b-467
Xtriage (Phenix) : 1.13
EDS : 235
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.35
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
X-RAY DIFFRACTION

The reported resolution of this entry is 2.80 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
Rfree I [ I (.26
Clashscore - 59
Ramachandran outliers I 4 .6%
Sidechain outliers I 22 3%
RSRZ outliers NN 0.9%
Worse Better

I Percentile relative to all X-ray structures

[I Percentile relative to X-ray structures of similar resolution

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
R free 130704 3140 (2.80-2.80)
Clashscore 141614 3569 (2.80-2.80)
Ramachandran outliers 138981 3498 (2.80-2.80)
Sidechain outliers 138945 3500 (2.80-2.80)
RSRZ outliers 127900 3078 (2.80-2.80)

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the electron density. The red, orange, yellow and green segments of the lower 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 electron density. The numeric value is given above the bar.

Mol | Chain | Length Quality of chain

1 A 315 % 40% 16% 27%
3%

1 B 315 T 45% 11% 27%

1 K 315 e 47% 11% 27%
%

1 L 315 .T 44% 10% 27%
%

2 C 1119 IT 60% 17%

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
2 M 1119 I/O 25% 57% 17%
3 D 1524 : 23% 51% 17% 9%
3 N 1524 < 24% 51% 15% 9%
4 E 99 22% 52% 20% -
4 O 99 L 28% 48% 19% -
5) F 423 L 19% 47% 14% 18%
) P 423 : 22% 49% 10% 18%
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2 Entry composition (i)

There are 8 unique types of molecules in this entry. The entry contains 58679 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the ZeroOcc column contains the number of atoms modelled with zero occu-
pancy, 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 alpha chain.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 229 ?;E)Zl 11%3 311]3 3(3)7 g 0 0 0
1 B 229 ?gg%l 11053 311]3 3(-;7 g 0 0 0
1 K 229 ?gg%l 11053 311]3 3(3)7 g 0 0 0
S 29 | o6 s a3 s s 0 0 U
e Molecule 2 is a protein called DNA-directed RNA polymerase beta chain.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 ¢ 119 ggt;;l 55C81 15N77 1817 284 0 0 0
2 M 1119 g‘;;%l 55C81 1?77 16(3217 284 0 0 0
e Molecule 3 is a protein called DNA-directed RNA polymerase beta’ chain.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3 b 1392 ;FOO;S; 68%9 191\;5 2(?20 383 0 0 0
3 N 1392 ;FOO;S; 68019 191\;5 20020 383 0 0 0
e Molecule 4 is a protein called RNA polymerase omega chain.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
RN EE T L L
IEEEEE T ST HIEEERE
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e Molecule 5 is a protein called RNA polymerase sigma factor rpoD.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
g K 345 2771 1744 504 519 4 0 0 0
Total C N O S
o P 345 2771 1744 504 519 4 0 0 0

e Molecule 6 is ZINC ION (three-letter code: ZN) (formula: Zn).

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

e Molecule 7 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
7 D 1 Total Mg 0 0
1 1
7 N 1 Total Mg 0 0
1 1
e Molecule 8 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
8 A 191 191 191 0 0
Total O
8 B 181 181 181 0 0
Total O
8 C 767 67 T6T 0 0
Total O
8 D 1100 1100 1100 0 0
Total O
8 E 93 03 03 0 0
Total O
8 F 333 333 333 0 0
Total O
8 K 151 151 151 0 0
Total O
8 L 179 179 179 0 0
Total O
8 M 739 739 739 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
8 | N 1038 fggagl 1(%8 0 0
8 | 0O 78 T?gal ;)8 0 0
8 p 267 T;g;‘l 227 0 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

electron 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 dot above a residue indicates a poor fit to the electron density (RSRZ > 2). 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 alpha chain
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1n

DNA-directed RNA polymerase alpha cha

e Molecule 1

27%

11%

47%

. 14%

Chain K

L6TT

Y611

2611

06TL

88Th

1n

DNA-directed RNA polymerase alpha cha

e Molecule 1

27%

10%

44%

18%

Chain L

6€d

9€1

SEL

€cd
{44

614

SOTH

€0TV
(4015’8

00TT
6671
861

884
L8A
98A
S§81
v8d

3

06TL

181D
9811
S8TY

L

08Th
6LT4

111

DNA-directed RNA polymerase beta cha;

e Molecule 2

17%

60%

22%

%

Chain C

O

R LDWIDE
PROTEIN DATA BANK

W



2A6E

wwPDB X-ray Structure Validation Summary Report

Page 9

6893
85d
1S3
9G4

¥SI
€G6d

8vd
LYY

a0 ©
R <
=0 H <

2

8EA

9€d
Se€d

CEY

62y
8cd
L2d
9TA
S¢S

€CA

(o4c

)
-
B

©
—
[

™
—
oy

)
=1

~
(&

©
129

™
_

¥era
€274

TCTH

ETTA
(495
T11d

€80
{4
T80
08b

8.4
L.d
9.d

® 0O < 0
© © N~ NN
[z | (TR~

991
S9N
791
€90

Ts1a

9¥ca
S¥ZH

[474¢
1921

802V
1021
9021

viel
€1€T
(4334

0T€T

80€Y
@ L0gT

052y

EVPL
(4478
137478

T2vd

6171

08eY

2950

5950

TSN

29SS

19938

6%Sd

L¥SI
9%ST

L}

TS
T25d

619D

9194
STSY

T09D

G591

TS9%
0594

8794
1790

8€9Q
LET

SE9L

SeLd
YELT

CTELY

0€LS

8CLH

9CLI

TcLe
0zLa
6T.Ld
8T.LD
LTLT
9TLY

6GLL
85,4

SGL7T
¥SLI

1,884

S$88I
7880

088N
6.84

L.8d
9181\

.81
€.8d
TLBN
T.8T

6981

L98A
998d
S98L

7981
098H
658d

8e8)
1,80

SE8A
7e8d
€€8T
e

26871

06871

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 10

SO0TI

€00Ta
200Td
TOOTA

16671
9663

7661
€664

1660

6861

6161

9.6Q

v.61

080TS

TLOTI
0L0TI

L90TA
9901V

£90TY4

719072
09071
6501d
850T1d

950TY
SS0T1T
7S0T.L
€50T1

15074
6%0T1

8%0TL
LY0TH

SYOTV
4495
E€V0TA
[449a
T70Td
0%0T1
6E0TY

LEOTA
9€0Td

veota
€€0TD
2E0TA
TE0TH

620TD
8201
12014

S2OTY
j24U5’s

F

0z0Td
6T0TD
81010

ST0TT

YITTD

[A93%:
TITTL

DNA-directed RNA polymerase beta cha:

LOTTIN

SOTTH

20711
TOTTL
00TTH
660TA

9601V

V60TV

16073
06073
680TA
88011

980TY

e Molecule 2

780TS
€80T

111

%

17%

57%

25%

Chain M

991

791
€90

vV

T€TD

6211

214

SC1D
¥Z1a

(4489
TSI
0211

LTTH
911D

(435

0174

80TI

901D
SOTL

€0TH
COTH
® 107I
00TT

861
164
96V

€6d
{434

681
881
180

0.4
691
894

1614
06T

88TA1
L8TN
98TA

P8I
€8TS
Z8TA

0819

LL13
9LTA
S.73

€L1a
CTLTI

691D
89Td
L9TH
991d

2911
1918
09TV

7T

6ETD

LETA
9E€TI

CETV

€8TV

052y

S%2H

oveL

8€TT
PR

veey
€€Td
[434cS

802V

9021

ozh
£02a
C0TA

0021
66TA

L6171

S6T1
76TA

61€D
81ed

Frel

CIev
T1Ed
0T€T

80€Y

® 90€l
S0ed

COoEA
Toed
00ea
6623

1623
962D

€624
[ 4314
162V

6821

652D
8SCA

9GCA

Z8EI

08eY

8.LET
LLed

€LEN
® <CLET

89€L

99€S

v9€d

29€D

09€T

85€Y
LS€H

GSEN

€9€Y
CTSGEY

05€Yd

9veN

Tved

zvea

O%EN

3

GEEL
veed
€EET

Teed
0€eEN
62€D

9zea
GTEI

€2ed

S6EN

€6ed
T6ES
T6€T

veex

€TSA
C15d
1159
0TSV

80SI

90SN
S05D

06%d
6871
88YY

6L7A
8LYA

SL¥A
i 2578
€LY

L9%I
99%4

79%1
€9%d

T97A

637V

9SHV

¥SvS

CSPI

0.45d
69SA

298b
9981
S98h

L

199D
09GNI

1

9GSN

€650

15984

6754
8%5d

9E9V

T€98

6294

9291
%29d

2e9d
1290

6194

L7190
9194
ST9X

CT9A
1191
0194
609N

6654
8654

S6ST

€65V
2651

0650

883A
L8SA

etcisic
¥8s3
€851
{430

08SH

8LSA
L.8d

259D

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 11

0LL3
69.d
89.LL

19,4

6G.LL

YTLa
€TLL
CcLI

SEBA

€€8T
(45458
1€8Y4

3
&

[44:7

6T8A

L18d
9184

€T8A

2084
T08A

86.D

¥6.d

TBLA
T6.4
06.L7T

98.4

18831

9881
88d

2881

9684

€687

LE8Q

9.6Q

656d
8961

SG6d

2G61

0561

8¥6d

79671
EV6A

LE6Q

0E6Y

9264

2c64d

0z6d
616Y

ST63

2¢16d
1164

606V

LOOTY

T00TA

6.L61
8.L64

vorTd
€011d
COTT1
TOTTL

9601V
S60T1

CSOTH
19013
0S0Th
67011

8%0T.L

90TV
SYOTV
901D
EVOTA
[4a7JA)

DNA-directed RNA polymerase beta’ cha

8TTTH

STTTT
YIT1D

CI11d

60TTA

LOTIN

e Molecule 3

SOTTH

111

9%

17%

51%

©
N
B4

23%

© N 0
© N 2
= o =

Chain D

09D
68V

PAsicy

€SI
2¢Sd

084
671
87

9%

<
i
=

©
N
=

< w0
o N
O MW

{44

614
811
LTH

STd

€Ty

Ty
0TI
64
8A
s

SA
va

€CT1
[4qxcs
TCTL

611S

9111

YITL

€61

169

884

781

[l
es}
%]

T8L

& 8
(=<4

vox
€94

€874

181d

6LTA
8L11
® LLIV

SLIA

cL1d

69TA
89TL

3
Ll

%910
€974

LYTA
9%1d

8¥%¢d

9ved

SETV

TETA

62TV

L02d

S0ZA
%021
€02y
20CA

8614
L6TS
96TA
S6TA
761D

(4334
16711
0674

L8TH
98TA

06ed P9V
| esed £9%Q
83¢H [21a1
98¢H 087k
agen 6975
| | sy
zged LoPA
186V o 9vbA
[ | SHYA
yL80 THoN
mmmm T
698V
89/ LEPA
9gvd
agpn
PEPY

TEVA
0EYQ

8T
LTHA

474

(44944

(7478

STPA
Aa%:S

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 12

STSE

95S)
isic) 8
78571
€554

TSSN
0S54

L9%ST
9754

474°78
€%ST

TPSN

6€SQ
8€SS
LESL

ey
€€SD
2ESD
T€SA

74
€2SaQ

€T9A
[44°

6791

7194

c19D
1190

6691
869

L

€993

TO9W

659%
8591

9594

Y9N

L9.H

79LT

T9LI
09,4
B6SLY
893
LSLY
9520
SSLY

TSLS

STLH
7LD

Tv.La
ovLd
6€LA

L0LL
90.d

0€8Y

LT81
928d
Se8v
728N

TZ8A
0z8d
618D

1184

718V

T8y
1184

608d

L08Y
9084

7081
€089

3

66.L3

S6.LA

fii
3

€6.LL
CT6LI

06L&
68.L7T

L8L7T
98.1
S8LI

08.L3%

0LLT

7987

1980
0981

2960

0963

LS6d
9661
SG6A

i

TS61

6761
8V6L
LY61
976D

€761
Zv6S

0761
6€64

LEBK
9€6X

T€61

0261

816V
L160

¥16T1
€160
(4L

80631

S06d
7064
€060

1060
0061

9661
7660

2661

1864

086K

8L6A

9.6b
S.63
.61
€60

TL6T
0463

8960

9964
5964
7961

1601S
0601d

880T.L

98011
G801V

€801d
2801V

6,073

LLOTY
9L0T1D
SGLOTH

€L0TS
TLOTI
TL0T4
0LOTA
69013

L90TA
990T.L

%901
€901

T90T4
090TS

LSOTA
950Td
GSOTA

€50Td
CSOT.L

6%0TS
8%0Td
LY0TH
9%0TD
SYOTH
Y7011

TY0TT

LEOTD
9€0TY
GEOTI

GSTTA
vsr1a
€STTA
c¢sT1a
TSTTH

8YTTA
Ly11d
9%T1D
SPTTA

(4294
15729
0%TTL
6€T1d
8ETTV

9ETTH
SETTY
PETTT
€ETTY
CETTT

0ETTY

8CTTA

SCT1d

€CTT4
(44991
T211d
0TTTA
6TTTS

LITTA
9TTIN

TITTL

T111Q
OTTTV

80TTYH
LOTTA
90TTA
SOTTI

COTTL
TOTTA

660TA
86011
L60TY

76011

8T1CTD
L1271

STCTA
v121d

9021D
S0CTA

€01
20ZTh
10210
00TTA
66TTD
86TTA
L6714

26TTT

06TTS

88TTA

98TTA

$8TT0
2811

8LITV
LLTTY
9LTTH
SLTTI
YLITT

TLITA
0LT1a
69T1a
89TTI
L9118

S9TTA

€9T1D

6STTYH

LSTTD
9STT1

S8CTd

€8CTI

18CTA

6.2TD
8.21a
LL2T1

vL211
€LTTA
cLery
LT
0LTTY

89C1d

99214

voctd
€9CT4

19214
092TI
6GCTA

182Td
98211

ST

@ _ ¥¥Cid

CYCTH

0seTd

8¥ETT
LYETA

SveTd

EVETY
cveTd
TvETd

9EETT
veeTd
€EETH
CeETd

0€ETI

8TETD
Lze1d
9CETL
SCETT
vzerd
€TETD

STETA

ETETA

YoeTH
€0ETA

TOETH
00€TS

v6cTA
€6214

1621S

68CTH

(45742

(57458

80VTI

YOVIN

To%Ta
00%TA
66€Td
86ETM
LBETH
96€Td

v6eTA
€6ETY

T6€Td

¥8€Td
€8€Td

T8ETA
08€Td

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 13

9LYTL

YLVTV
€LVTd
TLYTI
TLYTT

89911
L9%TI

vov1d

TOV1D

65711

L5¥1a
95V
SSPTA

E€SPTV
C¢SPTI

8YVTL

9YVIA

EYPIL

8EVTV

TEVIM

TEVTL

6CVTT
8TYTIV

147498

[ 4745

12157428

9TVIV
STPTA
454X
ETPTIL

8L¥TS

11

DNA-directed RNA polymerase beta’ cha

e Molecule 3

9%

™
10
H

15%

o
28

51%

24%

090
65V
88D

145!

084
671

44!

o
by
[=]

0
0
£

LET

n
)
o

€EN
[43%
TeL
oed
62d
8Ty
Led
9TA
ract
¥Zo
E€CA

1143}
0Zs

0 o
N~
> @

8TI
LT
914

18
€Ty

Ty
0TI
64

LY

SA

€x
[&8

1211

611S

9TT1
STTT

ETTD

TITY

60Td

SOTA
7014

TOTH
00TV

86d
L6l
96V
S61

€61

061
684
884

78I

]
s}
wn

-
00
=

S.4

694
894

990
S9Y4

€94
{428

89TL
1914

91D
€9TX
2974

6STH
8SGTA
1879
9574

YSTL

1510

671
8Y1d

9v1d

A%

(4458
1542}

6ETD
8ETH

SETT
YETA
€eTI

€A
0€TS
6214

L2171
9CTIA
Eta1s]
ve1a

{44

8%¢d

9¥ed
S¥C1

evey

[0)74ck

T€TA

€2T1

3444
0zzy

024

%021
€£0CY
20T

LBTS

@ T8eV

6.LEV

€Led

0LEY

89€A

S9€d

7447\
P47

Tvvd

8EVQ
LEVA
9€VH
SEVA

EEVD

TEVA

62¥S
8CTH

® STWD

€2va
(4444

(47,8

STPA

£17a

80%d
LOYA

S0¥a
70va

20vd
TOvA
00%A
66€Y

88€H

S8EN

¢8ed

{4544
T6v)
067V
6874

L8YY
98%Y

99SI

LESL
9ESY

® €€9D

T€SQ

6zsb
82SA
LTS

02sT
615N
814d

9TV

8054
LOSN
905D

00971

8654

T6SA

885D
1854
9854

889M
L89A
9893

789%

TSLS

0S.d
6%.LA

STLW

€%.La

3

8ELY
LELN

veLd
€ELD

TELT
0€Ld
6CLH
8CTLT
LTLD

€TLD

9T.Ld
STLV

CTLD

60LH
80LT

90.d

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 14

0z8d
618D

1184

718V
€181
218V

018d
608d

L0o8y
9084

£08D

86,3
L6.LY

G6LA

68LT
881D

SG8LI

083

8LLT

9..3
SLLD
YLLS

Ll

7981

1980
0981

LS81

€98A

288V
178871

8%84

TTOTA

02011

8TOTN

OTOTN
600TY
800T4
L0OTA
9001V
S00Th
00Tl
€00TA
2001y
T00TH
000TL

6661

8664

966M
S66'1
7660
€661
2661

686X
8864
1864

€861

S80TV

080TD

8L0TY

9L0TD
SLOTH

€L0TS

690Td

+

L90TA

79010

79074
090TS

LSOTA
950Td

v501d
€50T4

0S0TD

8%0Td
LY0TH
97070

9011

0%0TD

8€0TT

9€0TYd

$E0TD

0ETTY

8CTTA

17421
€CTT4
(44291
61TTS

LITTA

STTTL
VITTL

OTTTV

F

80714
LOTTA
90TTA
SOTTI
vor1a
€0TTH
COTTL
TOTTA

660TA

L60TH
96014

76011
€60TA

T601S

880T.L

€eCTI
[444%)

0zeTyY
6121a

STCTA
v121d

012TS

8021d

S0CTA

€0CTH

10210
00CTA

86TTA
L6TTY

¥61T0

88TTA

98TTA

78110

28113

6.113

SL1TI
YLITT

TLITA

89TTI

S9TTA

€911D

19114
09711

98111

TST1H

S8CTH

€8CT1

18CTA
08CTA
6.2TD

L.2T1

S.2TS
¥L211
€LTTA
cLeTy
T.2T4

6921
89CTd

99274

€92T4

092TI
6GCTA
8G2TY
L82Td
99211

$SeTh
€9CTL
[4{4 1

67CTV
8¥CTH

14445

® <C¥CTH
TveTd
@ 0%CTL
6€CTY

LETTL
9€TTT

YECTL

CETTd

0ETTD

92TV
SeeTy
vzein

CSETI
1S€Td

6VETA

LYETA

6EETH

9€ETT
SEETT

€EETH

TEETA
0E€ETI

L2ETY
9CETL

88¢1d

14542
€TVTL
(45428

[574%

80%TI
LOPTT

TOVIN
€0VT1

TovTE
00%TA
66€Td
86ETM
LBETH

S6ETT
76ETA
€6ETY

T6ETH

G8ETD

T8ETA

B6LETA

LLETH
9LETW
SLETW
LETD
€LETYH
CTLETA
TLETA
0LETI
69€TH

L9ETH

V9ETH

T9ETH

6SETY

LS€TY
9SETA

YSETH

[U44%

LEVTY
9EVTS
SEVTT
TEVIM

TEVTL
0EVTS
6CYT1
8TYTIV
L2918
9THIH
SCHTL

€ev1d
(4445
11472%!
0zy11
61¥Td
8TV

9TVIV

COSTY
T0OSTd
00STH

8671V
L6914

14357498

e Molecule 4

0671

€87Td

11

RNA polymerase omega cha

20%

52%

22%

Chain E

09V

S§S4
791
€90

o
[t}
I“‘

[}
<
(=4

© N~ o
< & &
Iﬂ-&:

<
S
M

o
S
I"I

wa

L

LEN

S€d

9y

0
I3
x

o o ®
D 0 o
Im"‘l>"

vev
€CTA

~
I
E3

A

w0
0
=

611
814
LIK

S1S

E€TA
{4374

0Td
61

91

d
€4

< w0
o 0
[SPL]

foel
Q
5]

©
<}
&

08A

SL4

cLe
LD

691

R LDWIDE

O

PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 15

11

RNA polymerase omega cha

e Molecule 4

19%

48%

28%

3

%
B

Chain O

1

€9M
2oL
1793
09V

180

[4sic

0SL

)
<
o

8T

9%d

v
0%1
6EA

LEN

Se€d

€€H
zed
T€T
0gT
6zh
8zh

sy
v

TCA

8Tyd
LIR
9T

10

0 O~ 0o
oHAMXA

€4

v6d
€64

T6d
064

RNA polymerase sigma factor rpoD

884

194

e Molecule 5

. 18%

14%

47%

19%

%

Chain F

€210
(49}

6171

9111
STTA

€171
(4344

601D
80T

90TA
SOTH

20Tl
1074

664
864

S6L

€61

©O N~ 0
0 0 ©
mom oA

) - o 0
N~ 005 0
(=] = —

© I~
~~
0 &

LA

S8Th

6.14
8LTH

9LTI
SLTH

ELTA

TLTA

® S¥id
e Vvl

TPIA
0%TH
6ETY
8ETS
LETD

veTH

ceey
15514

8¢cTd

9TTH

¥Ten
€eecy
{444
|3448

LTICN
912

1ed
€121

TTead
0121

80CSs

S02H

€021
[4UAS

002y

8611
L6TS
96TA

66CM

L62d

1821

82y
£82D

18cd
08zd

8.T1
1120
9.4

YLl

6S€S
8S€T

9GeN

asions
€5€d
[asiocs
TSES

8¥eS
L¥Ed
9veEL
SveEY

£vea

6eed
8€ET

veed

Seed

£2eq

TCel
ozed
6T€L
81€d

91€S

£eva
{4474
T4

81¥%1
LT9)
9TPY

L6€T
96€Y
S6€d
76€Y

RNA polymerase sigma factor rpoD

CTBEN

06€4

88EY

98¢

8.LED

e Molecule 5

9.Le1
SLET

18%

10%

49%

22%

Y%

Chain P

€21a
(4458

0ZTL
61TI

9111

€TTI
(4334

OTTH
601D

014
90TA
SOTH
70Td

2011

00TA

L6d

S6L

€671
c6d

68D

]
0
=1

184
98H

784

814
€8TV

1814

6.14
8.LT4

SLTH

ELTA

TLIN
OLTH
6914

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 16

1SCI

(G374
8¥CN
L%C1

Eizd}

iz
{474\
1574
8ETA

veTH

92TTH

¥zen
€TTY

81€d
L1€7T

STEA

[43:]

0T€T

80€T
LOEL

voen
£0€Yd

1

66CM

L62d

€829

8%€S

9%veL
SYEY

£vea
cven

oves
6€€d

6TEL

Tovd
00%I

L6€1

S6€d

TBEA

06€d

S8€d

O

R LDWIDE
PROTEIN DATA BANK

W



Page 17

wwPDB X-ray Structure Validation Summary Report

2A6E

4 Data and refinement statistics (i)

Property Value Source
Space group P 32 Depositor
Cell constants 239.50A  239.50A 253.10A .
Depositor
a, b, c, a, B, 90.00° 90.00°  120.00°
. 25.00 — 2.80 Depositor
Resolution (A) 24.96 — 2.80 EDS
% Data completeness (Not available) (25.00-2.80) Depositor
(in resolution range) 92.0 (24.96-2.80) EDS
Rinerge 0.07 Depositor
Reym (Not available) Depositor
<I/o(I)>"1 2.16 (at 2.80A) Xtriage
Refinement program CNS 1.1 Depositor
R R 0.231 , 0.268 Depositor
) Thfree 0.227 , 0.261 DCC
Rree test set 21166 reflections (5.78%) wwPDB-VP
Wilson B-factor (A?) 58.9 Xtriage
Anisotropy 0.079 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.28 , 79.9 EDS
L-test for twinning? <|L|>=042, < [?*>=10.24 Xtriage
0.499 for -h,-k,1
Estimated twinning fraction 0.068 for h,-h-k-1 Xtriage
0.068 for -k,-h,-1
F,F. correlation 0.92 EDS
Total number of atoms 58679 wwPDB-VP
Average B, all atoms (A?) 73.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 1.92% of the height of the origin peak. No significant pseudotranslation is detected.

Intensities estimated from amplitudes.
2Theoretical values of < |L| >, < L? > for acentric reflections are 0.5, 0.333 respectively for untwinned datasets,
and 0.375, 0.2 for perfectly twinned datasets.

WO RLDWIDE

PROTEIN DATA BANK
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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 | prigy7 1 47155 | RMSZ #4|Z| >5
1 A 0.80 1/1838 (0.1%) | 0.88 1/2498 (0.0%)
1 B 0.75 0/1838 0.82 2/2498 (0.1%)
1 K 0.75 0/1838 0.86 2/2498 (0.1%)
1 L 0.72 0/1838 0.78 1,/2498 (0.0%)
2 C 0.84 0/8997 0.90 | 8/12164 (0.1%)
2 M 0.82 0/8997 0.89 | 7/12164 (0.1%)
3 D 0.84 0/10975 0.94 | 20/14836 (0.1%)
3 N 0.83 0/10975 0.93 | 18/14836 (0.1%)
4 E 0.84 0/783 0.97 0/1054
4 O 0.88 0/783 1.00 1/1054 (0.1%)
5 F 0.75 0/2812 0.82 3/3781 (0.1%)
5 P 0.75 0/2812 0.80 1/3781 (0.0%)
All All 0.82 | 1/54486 (0.0%) | 0.90 | 64/73662 (0.1%)

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
3 N 0 1

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 48 ILE C-N 5.57 1.44 1.34

The worst 5 of 64 bond angle outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
3 D 199 | LEU | CA-CB-CG | -8.69 95.30 115.30
1 B 138 | LEU | CA-CB-CG | 8.01 133.72 115.30
3 N 1389 | LEU | CA-CB-CG | 7.77 133.18 115.30
5 P 136 | LEU | CA-CB-CG | 7.49 132.51 115.30
3 N 76 CYS | CA-CB-SG | 6.73 126.11 114.00

There are no chirality outliers.

All (1) planarity outliers are listed below:

Mol

Chain

Res

Type

Group

3

N

132

TYR

Sidechain

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 1806 0 1861 216 0
1 B 1806 0 1861 199 0
1 K 1806 0 1861 208 0
1 L 1806 0 1861 206 0
2 C 8829 0 8933 1184 0
2 M 8829 0 8933 1106 0
3 D 10797 0 10873 1450 0
3 N 10797 0 10873 1345 0
4 E 769 0 775 97 0
4 ) 769 0 775 108 0
5 F 2771 0 2844 336 0
) P 2771 0 2844 342 0
6 D 2 0 0 0 0
6 N 2 0 0 0 0
7 D 1 0 0 0 0
7 N 1 0 0 0 0
8 A 191 0 0 37 0
8 B 181 0 0 34 0
8 C 767 0 0 174 0
8 D 1100 0 0 234 0
8 B 93 0 0 14 0
8 F 333 0 0 58 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
8 K 151 0 0 30 0
8 L 179 0 0 49 0
8 M 739 0 0 195 0
8 N 1038 0 0 225 0
8 O 78 0 0 24 0
8 P 267 0 0 61 0
All All 28679 0 54294 6401 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 59.

The worst 5 of 6401 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)
2:M:1054: THR:HG21 | 2:M:1079:PRO:HB3 1.28 1.11
1:A:95:GLN:HA 1:A:146:ARG:HH12 1.12 1.08
2:C:135:VAL:HG11 2:C:407:LYS:HA 1.36 1.04
1:A:42:ARG:HH12 2:C:857:ASP:HB3 1.14 1.04
3:N:1036:ARG:HH21 | 3:N:1042:ARG:HA 1.20 1.04

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (i)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all X-ray entries followed by that with respect to entries
of similar resolution.

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 227/315 (72%) 202 (89%) 21 (9%)
1 B 227/315 (72%) 202 (89%) 21 (9%)
1 K 227/315 (72%) 200 (88%) | 23 (10%)
1 L 227/315 (72%) 204 (90%) 19 (8%)
2 C 1117/1119 (100%) | 917 (82%) | 150 (13%)
$roe
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Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
2 M 1117/1119 (100%) | 907 (81%) | 159 (14%) | 51 (5%) |
3 D 1388/1524 (91%) | 1123 (81%) | 191 (14%) | 74 (5%)

3 N 1388/1524 (91%) | 1110 (80%) | 195 (14%) | 83 (6%)
4 E 93/99 (94%) 74 (80%) 16 (17%) 3 (3%)
4 O 93/99 (94%) 75 (81%) 15 (16%) 3 (3%)
5 F 341/423 (81%) 283 (83%) | 42 (12%) | 16 (5%)
D P 341/423 (81%) 285 (84%) | 40 (12%) | 16 (5%)
All All 6786/7590 (89%) | 5582 (82%) | 892 (13%) | 312 (5%)

5 of 312 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 29 GLU
1 B 29 GLU
1 B 48 ILE
2 C 152 PRO
2 C 178 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 X-ray entries followed by that with respect to entries of similar
resolution.

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

Percentiles

Mol | Chain Analysed Rotameric | Outliers
1 A 202/273 (74%) 147 (73%) 55 (27%)
1 B 202/273 (74%) 163 (81%) 39 (19%)
1 K 202/273 (74%) 152 (75%) 50 (25%)
1 L 202/273 (74%) 158 (78%) 44 (22%)
2 C 941/941 (100%) | 734 (78%) | 207 (22%)
2 M 941/941 (100%) | 730 (78%) | 211 (22%)
3 D 1123/1279 (88%) | 846 (75%) | 277 (25%)
3 N 1123/1279 (88%) | 866 (77%) | 257 (23%)
4 E 83/87 (95%) 58 (70%) 25 (30%)
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Continued from previous page...

Mol | Chain Analysed Rotameric | Outliers
4 O 83/87 (95%) 64 (77%) 19 (23%)
5 F 295/370 (80%) 228 (77%) 67 (23%)
5 P 295/370 (80%) 249 (84%) 46 (16%)
All All 5692/6446 (88%) | 4395 (77%) | 1297 (23%)

5 of 1297 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 M 839 LEU
3 N 1059 SER
2 M 1003 ASP
2 M 834 GLN
3 N 470 LEU

Percentiles

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 179
such sidechains are listed below:

Mol | Chain | Res | Type
2 M 563 ASN
3 N 560 GLN
2 M 663 ASN
2 M 969 GLN
3 N 909 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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
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5.6 Ligand geometry (i)

Of 6 ligands modelled in this entry, 6 are monoatomic - leaving 0 for Mogul analysis.
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/XrayValidationReportHelp#nonstandard_residues_and_ligands
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

In the following table, the column labelled ‘#RSRZ> 2’ contains the number (and percentage)
of RSRZ outliers, followed by percent RSRZ outliers for the chain as percentile scores relative to
all X-ray entries and entries of similar resolution. The OWAB column contains the minimum,
median, 95" percentile and maximum values of the occupancy-weighted average B-factor per
residue. The column labelled ‘Q< 0.9” lists the number of (and percentage) of residues with an
average occupancy less than 0.9.

Mol | Chain Analysed <RSRZ> #RSRZ>2 OWAB(A?) | Q<0.9
1 A 229/315 (72%) -0.38 of100ff1o0] | 38, 65,92, 117 0
1 B 229/315 (72%) 027 | 8(3%) 44 34 53,95 115,121 | 0
1 K 229/315 (72%) -0.37 0 41, 66, 93, 122 0
1 L 229/315 (72%) -0.39 ( 52,904, 114,127 | 0
2 C | 1119/1119 (100%) |  -0.35 ( 23, 81,110,119 | 0
2 M | 1119/1119 (100%) |  -0.39 ( 27,79,109,122 | 0
3 D | 1392/1524 (91%) -0.33 17, 68,113,130 | 0
3 N | 1392/1524 (91%) -0.35 27,69, 110,138 | 0
4 E 95,99 (95%) -0.35 0 100 | 100] |47, 85,115,133 | 0
4 0 95,/99 (95%) -0.49 1 (1%) |80 |75 | 40,76, 97, 111 0
5 F 345,/423 (81%) 040 | 3(0%) 84180 |46, 84, 112,131 0
5 P 345,/423 (81%) -0.39 5(1%) 75 70 | 54,87, 112,125 | 0
All | Al | 6818/7590 (89%) 0.36 |62 (0%) 8480 | 17,77,111,138 | 0

The worst 5 of 62 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 B 130 | ALA 5.1
3 D 1240 | THR 4.7
3 N 1243 | THR 4.7
3 D 1243 | THR 4.5
5} F 145 | PRO 4.4

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

There are no non-standard protein/DNA/RNA residues in this entry.
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6.3 Carbohydrates (i)

There are no monosaccharides in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9’ lists the number of atoms with occupancy less than 0.9.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
7 MG N 9002 1/1 0.94 0.13 64,64,64,64 0
7 MG D 9001 1/1 0.97 0.15 67,67,67,67 0
6 ZN D 7058 1/1 0.98 0.07 | 109,109,109,109 0
6 ZN N 7113 1/1 0.98 0.10 87,87,87,87 0
6 ZN N 7059 1/1 0.99 0.11 | 100,100,100,100 0
6 ZN D 7112 1/1 0.99 0.14 75,75,75,75 0

6.5 Other polymers (i)

There are no such residues in this entry.
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