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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
http://wwpdb.org/validation /2016 / Xray ValidationReportHelp
with specific help available everywhere you see the (i) symbol.

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

MolProbity : 4.02b-467

Xtriage (Phenix) : 1.9-1692
EDS : trunk28620
Percentile statistics : 20161228.v01 (using entries in the PDB archive December 28th 2016)

Refmac : 5.8.0135
CCP4 : 6.5.0
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : recalc28949
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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 N | W 0.261
Clashscore . 59
Ramachandran outliers N 4.6%
Sidechain outliers NN 22.8%
RSRZ outliers IS 0.9%
Worse Better

0 Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Rfree 100719 2583 (2.80-2.80)
Clashscore 112137 3033 (2.80-2.80)
Ramachandran outliers 110173 2983 (2.80-2.80)
Sidechain outliers 110143 2985 (2.80-2.80)
RSRZ outliers 101464 2610 (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 on the lower bar indicate the
fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria. 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 1w 40% 16% 27%
3%

1 B 315 -T 45% 11% 27%

1 K 315 . 47% 11% 2%
%

1 L 315 IT 44% 10% 2%
%

2 C 1119 TR 60% 17%
%

2 M 1119 . 25% 57% 17%

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

Mol | Chain | Length Quality of chain

%

3 D 1524 23% 51% 17% . 9%
i/o

3 N 1524 24% 51% 15% . %

4 E 99 22% 52% 20% . .
iA)

4 @) 99 28% 48% 19% -
%

5 F 423 19% 47% 14% - 18%
%

5 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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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.

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

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. A red dot

e Molecule 1: DNA-directed RNA polymerase alpha chain

3 Residue-property plots (i)

Page 7
Chain A:

8EN

9€1

Ted
0€Yd

Se1

= AaNm S
NN NN
(GRS

© 0
— —
o ~

<
P
=

ETA

TTd
OTA

8V

91

V611

6874

¥8TL
€810

T8TA

8LTY
LLTA

SLTH
YLIA
€L1d

TL14

S9TI

89TI
LSTD

L

2STd

0STX
6%1D
8YIA

eian:

YyIA

27%

11%

45%

17%

3%

e Molecule 1: DNA-directed RNA polymerase alpha chain

Chain B:

Se1

S¢1d

ETTN

Terd
@ 0TTIA

LITA

A%S

1TV
OTTH
® 60TA

LOTH

SO0TD
vora
€0TY
(4015}

L6A

S60

T6N
061

884

98A
S81
84
€834

081
6.1
8.1

SLA
v.La

T
TLA

13

%94

LLTA

€L1d

TLTL
0LTA
69TV
891Q

991d
S9TI

€9TN
(42158

[144)]
8¢¢d

9ees
§ged

€Tl
el
T2CH

612d
8121
L7121

STCA
4144

21T
1121

80271
L02d

S02A
702S

20ca

R LDWIDE

O
PROTEIN DATA BANK

W

erbDeBe


http://wwpdb.org/validation/2016/XrayValidationReportHelp#residue_plots

wwPDB X-ray Structure Validation Summary Report 2A6E

Page 8

111

DNA-directed RNA polymerase alpha cha;

e Molecule 1

27%

11%

47%

o OO - ANMm O~ 0 N
— AR AN NN NN
= B> O e k> M Am

. 14%

Chain K

9%S

€VI
cvd
154
0v1
6ed
8EN
L€D
9€1
G o

N
o
29

ogyd

OTA

8V

91

¢l

S¢1d
¥TIN
E€CTH

121d

LTTA
9T1d
STT1
PIT4

[A9%:¢
111V

60TA
80T
LOTH
90Td
S0TD
7013

[4015'}

661

LBA

s60

Y611

2611

06TL

8810

1n

DNA-directed RNA polymerase alpha cha

e Molecule 1

27%

10%

44%

18%

%

Chain L

6€d

9€1
SEL

€€ed
ced

821

9zd

€cd
{44

3

0Zk
614
8Td

145!
E€TA

S0TH

€0TV
{405’

0071
661
861
LBA

884
L8A
98A
S81
v8d

081
6.1
8LI
L3

06T.L

181D
9871
S8TH

*

08Th
6.L14

8STI

9STH
ST

€GTV
CS1d

0STX
671D

9vTH
Sv1a
PIA

9ETD

vera

€ETH

TETL

8CTH
L2111

STCA
2544
€12h
(424}
11271

6024
8021

%0Zs

coza

00ZM

8614

9611
S6T1
611
€61d
2611

1n

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

o
<)
80
<

A

6393
88d
1S3
9G4

¥SI
€G6d

8vd
LYY
oY

€7D
(47

8E}

9€d
Se€d

(43

62y

L2d
9TA
S¢S

€CA

1eI
(o4c

o0 © [
- = -
pay a =}

)
=1

LD

©
129

™
-

vera
€274

TCIW

ETTA
[4a%c
111Q

€80
[4:c
T8a
080

991
S9N
791
€90

[474%°S

6ETD
8€TS

9%za
S¥ZH

(4748
15744}

(44]
612h
8TCA
L1721

ST
14298
erey
[424]
1121

802V
L0271
9021

vrel
€1€T
(4334

0T7€T

80€Y
® LOET
90€L
S0€d

20N
Toex
0oea
6623

£6cd
z6cy
162V

68CL

S92H
¥92d
€920
(414 4
1921
0921

8S9CA

9SCA

7SCA

052y

eYPL
cvva
157478
(0474745

LEVY

2950

5950

TS

29SS

1994

6754

L%SI
9751

-

8esh
LESH
9€9d
Se3s
YESA

2TSA
125d

615D

9T5Y
STSY

0€9Y

T09D

SSG91

TS9%
0594

8%94
1790

8€9a
LE9T

SE9L

CTELY

0€LS

8CLH

9CLI

L
0gLd
6T.Ld
8T.LD
LTLT
9T.LY

00LX

8690

969%
G691
7691

T9.4
0918
6G.LL
8524

SGL7T
¥SLI

1883

S$881
88d

088KH
6,84

L.8d
9.L8M\

.87
€.8d
TL8N
1,87

6981

L98A
998d
S981

7981
098H
658d

2681

06871

SOOTH

€00Ta
200Td
TO0TA

L6671
9663

¥661
£664

R LDWIDE

erbDeBe

1660

6861

6L6L

9.6a

¥.L6T

O
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 10

080TS

TLOTI
0L0TI

L90TA
9901V

€90T4

19012
09071
650Td
850Td

950TH
SGS0TT
7S0T.L
€50T1

15079

67011
8%0T.L
LY0TH

SYOTV
4495
€70TA
cyoTy
T01d
0%0T1
6E0TY

LEOTA
9€0Td

veota
€€0TD
CEOTA
TEOTYH

620TD
820T1H
L2014

S2OTV
v2oTH

F

0zZ0Td
6T0TD
8T0TD

STO0TT

YIT1D

CITTd
TTTTI

LOTTIN

SOTTH

COTT1
TOTTL
00TTD
660TA

9601V

7601V

16013
06073
680TA
88011

980TYH

e Molecule 2

78018
€80T4

11

DNA-directed RNA polymerase beta cha:

17%

57%

25%

%
B

Chain M

991

791
€90
29D

683
84a
AL
9G4
feitc
%91

{4}

05"

LYV
i
i)

€7D
(47
T7N

8€N
Led
9ed
Sed

€ea
(43

8cy
Lcyd

TETD

6CTI

L2374

SC1D
721a

(4498
TCIW
(4}

LTTH
911D

(4358

0173

80TI

901D
SOTL

€6d
6V

681
881
180

€L1
cLd

0.4
691
894

1614
06T

88TY
L8IN
98TA

8T
€81S
Z8TA

081D

L.173
9LTA
SL1d

€L1a
CTLTI

691D
8974
L9TH
991d

2911
1918
09TV

aixs

6ETY

LETA
9€TI

CETY

£G6CV

(04

S¥ZH

oL

8€TT
LeTY

veey
€ecd
(4544

6CCTH
8¢cy
Lged

802V

9021

ozh
£02a
20TA

0021
66TA

L6771

S6T1
¥6TA

6TED
81ed

T1el

CIEeV
T1Ed
0T€T

80€Y

® 90€l
S0ed

2oEA
Toed
00ea
6621

L6243
962D

€624
26cd
162V

68CL

652D
8SCA

9SCA

Z8EI

08eY

8.LET
LLed

€LEN
® <CLeT

89€L

99€8

v9ed

29€D

09€T

8G€Y
LS€T

SSEN

€5€Y
{413 4

05€Yd

oveN

vved

cvea

OVER

3

SGEEL
veey
€EET

reed
0gEN
62€D

9zed
SCeI

€2ed

S6EN

€6€b
T6ES
T6€T

veed

€T8A
[ast:§
1184
0TSV

80SI

90SN
S0SD

0673
6871
887V

6L7A
8L¥A

SLvA
i 257
€L%d

L9%1
99¥%4

¥9¥1
€974

T97A

6SVV

9SVV

¥SvS

C¢SPI

0.45d
69SA

298b
9951
S98h

1

199D
09GNI

L

9GSN

€550

1964

6754
8%5d

9E9V

TE9S

629X

29T
%29d

ceod
TZOA

6194

L7190
9194
ST9X

CTOA
T19I
0794
609N

6654
8653

S6ST

€63V
2651

065d

8839A
L8SA

9853
¥8s3
€89T
285D

08SKH

8.LSA
L.8d

25899

04,3
69.d
89.LL

19.4

6SLL

Tl
€TLL
eTLI

SEBA

€€8T
cESN
T€8Y4

6T8A

118d
918)

€T8A

208y
T08A

861D

76.d

T6LA
6.4
06.LT

98.)

O

R LDWIDE
PROTEIN DATA BANK

W



2A6E

=
—
@}
o
Q
~
>
—
<
g
g
j=}
[9p]
e
.8
=
g
G
>
<}
—
=
-
]
=
—
+—
[9p]
z
D
>
/M
A
ol
E
=

Page 11

1,884

S§881

9584

€981

9.6Q

656d
8561

§56d

2S6'T

0561

8¥6d

vv61
£76A

Lg6a

0€6)

9264

2T6d

0z6b
616V

G163

c¢16d
1164

606V

LOOTY

TOOTA

686A

1861
986d
G869

€861
286d

6L61L
8.L64

vorta
€0T1d
20111
TOTTL

9601V
S60T1T

CTSOTH
190172
0S0Th
67011

8%0T.L

9¥0TV
SYOTV
¥¥01D
E€V0TA
cvoTyY

DNA-directed RNA polymerase beta’ cha

8TTTH

STTT1
YITTD

[432%}

60TTA

LOTTIN

e Molecule 3

SOTTH

11

9%

17%

51%

«Q
N
B4

23%

© < 0 0
© 5N ~
4 (=3 =

%
B

Chain D

09D
63V

PAsicy

[
0
H

2¢Sd
084
6%1
ik

9%

<
i
=

s
o
=
o

©
N
=

< w0
o N
O W

o
0 0
0 =

{44

614
811
LTH

STd

€Ty

v
0TI
64
8A
s

SA
va

€211
[4qxs
TCTL

611S

9111

PITL

TITH
0oT1S
60Td
80TA
L0t
9013
SOTA

™
o
H

—
P
o

884

-
00
=

990

Pox
€94

€874

1810

B6LTA
8LTT
® LLIV

SLTA

cL1d

69TA
89TL

3

791D
€9TA

LYTA
9¥%1d

8¥¢d

oved

SETY

TETA

(1444

L0Td

S0TA
%021
€0CY
{44y

8614
LBTS
96TA
S6TA
61D

1414
T611
0673

L8TY
98TA

06€d

88EH

98€H
S8EA

28€ed
T8EV

B6LEY

vLed
€Led

0LEY
69V
89€A

evvA
TYIN
v

TEVA
0EYQ

8T
LTHA

1474

(44944

(7478

STPA
Aa%:S

ST159

9G54
SGSY
7591
€654

TGSN
0GSY

LYST
9794

474508
€Y9T

TYSN

6€50
8ESS
LESL

vesu
€€SD
CESD
TESA

€T9A
Tod

6191

7194

2199
1190

O

R LDWIDE
PROTEIN DATA BANK

W



2A6E

wwPDB X-ray Structure Validation Summary Report

Page 12

6691

+

€993

TO9W

699%

L9.H

09,4
6SLY

T8Ls

SPLR
7LD

Tv.La
0vLd
6€LQ

0€8Y

1281
9¢8d
Se8v
728N

TZ8A
0zsd
618D

1184

v18Y

T8y
1184

608d

L08Y
9084

7081
€08D

3

66.3

S6LA

B
3

€6.LL
T6LI

06LX
68.LT

18L7T
98.L1
G8LI

08.L3%

0LLT

798A

1980
0981

2960

096X

LS6d
9661
SG6A

i

TS61

6761
8Y6L
LY61
976D

€V61
Z¥6S

0v6L
6€64

LEBK
9€6K

T€61

0261

816V
2160

¥161
€160
163

8063

S06d
vo6n
€060

106D
0061

9661
7660

2661

1,863

086

8L6A

9160
.64
.61
€160

TL6T
0.L6%

8960

9964
S964
7961

16018
0607

880TL

98071
S80TV

€80TQ
280TY

6,013

LLOTY
907D
SLOTH

€L0TS
CTLOTI
TL0Td
0L0TA
69073

L90TA
990TL

%9010
€907

19074
09018

LS0TA
950Td
SS0TA

€50Td
CS0TL

6%0TS
8%0Td
LY0TH
9%0Th
SYOTI
77011

17071

LEOTD
9€0TY
SEOTI

SSTTA
vs11a
€STTA
(A axcy
TSTTH

8YTTA
Ly11d
iaan)
SYTTA

TYITY
Titd
OvTTI
6€11d
8ETTY

9ETTA
SETTY
YETTT
€ETTY
CETTT

0ETTYH

8CTTA

SCT1d

€CTTd
(49291
T211d
0TTTA
6TTTS

LITTA
9TTIN

YITTL

T111d
OTTTV

80TTY
LOTTA
90TTA
SOTTI

CTOTTL
TOTTA

660TA
86011
L60TH

76011

81CTD
L1271

STTTA
v121d

902D
S0CTA

€01
20ZTh
10210
00CTA
66TTD
86TTA
L6TTY

C6TTT

06TTS

88TTA

98TTA

78110
2811

8LITV
LLTTY
9LTTH
SLITI
YLITT

TLITA
0LT1a
69T1a
89TTI
L9118

S9TTA

€9T1D

6STTYH

LSTTD
98111

S8CTA

€8CTI

T8CTA

6.2TD
8.21a
LL2T1

v.LCT1I
€LTTA
cLery
TLCTH
0LTTY

89¢1d

99214

voc1a
€9CT4d

19214
092TI
6SCTA

1821d
95211

$SCTh

® ¥v21d

CYCTH

0Se€Td

8¥eTT
LYETA

SveTa

EVETY
cveTd
TvETd

E€EETH
CEETd

0EETI

8CETD
L2ETY
9CETL
SCETT
veerd
€TETH

STETA

E€TETA

YoeTH
€0ETA

TOETH
00€TS

veciA
£€62T4

16218

68CTH

(45428

(5745

10714
00%TA
66€TA
86ETM
LB6ETH
96€TH

V6ETA

€8ETA

T8ETA

9LVTL

VLVIY
€LVTd
CTLYTI
TLPTT

T9V 1D

65711

L5910
98PN
SSPTN

E€SPTV

C¢SPTI

8YYTL

9VHTA

EYYIL

8EVIV

YEVIM

TEVTL

6CYT1
8TYTIV

9THTIA

144745

8TVIN

9TVIV
STPTA
454X
ETPTIL

8L¥1S

11

DNA-directed RNA polymerase beta’ cha

e Molecule 3

%

9%

15%

51%

24%

Chain N
:

09D
65V
89D

45!
€SI

084
671

LvH
9va

P91

o
by
[=]

©
”
£

LET

it

R LDWIDE

€EN
[4%

-
™
B

ogd
62d
8¢y
Lea
9ZA
seca
o
€CA

134,
0zs

8TI
LT
914

v1s
eTv

Ty
0TI
64

L)

SA

€x
(&8

O

PROTEIN DATA BANK

W



2A6E

=
—
@}
o
Q
o'
>
—
<
g
g
=
[9p]
e
.8
=
g
G
-
<}
—
=
-
]
=
—
+—
[9p]
z
D
=
/M
a
[al
E
=

Page 13

1211

6118

9111

TOTH
00TV

86d
L6L
96Y
S6T

€61

061
684

181

[
~~
I> L'JI

)
~
s

990
S9Yd

€94
(428

89TL

€9TX

6STH
8GTA
1879

671
8Y1d

9v1d

4%

[44%%
15428

6ETD

€11

TEA
0€TS
6214

L2171
9TIA
Eta1s]
ve1a

{44

8¥%2d

9%ed
S¥2C1

evey

[0)z4ck

TeCcA

£2T1

Teey
(44

STCA
janect
€TCA
creyd
TrICA
(0124

L,024

%021
€0y
20ZA

LBTS

< 0 ©
o 0
o
o> >

[434 4

@ T18eV

6.LEV

€Led

0LEY

89€A

S9€Q

4478
L5478

T7%d

8EVA
LETA
9EVd
SEVA

EEVD

TETA

627S
8THA

® STvd

€2va
(4441

0Z¥A

STVA

€19

80%3
LOVA

So¥%a
70V

20¥%d
TO%A
00%A
66€H

L6EN
96EA

® ¥6ET
€6€1
C6ES

06€d

88€H

S8EA

28€ed

ey
T673
067V
6874

L8YY
98%Y

0873

8LYT
LLYT

99SI
G9SI
7953
€95d

798D

8GST

98S%
GGSY

€554
TSSN
TSSN
08394
679N
8¥%SI

9%SY

4478
€%ST
2vsa

6€SQ

LESL
9ESY

® €€39D

T€SQ

6zsb
8TSA
LTS

02SsT
615N
814d

918V

8054
LOSN
905D

0091

8654

T6SA

885D
1854

@
s

CSLS

0§.d
67.LA

SYLH

€70

3

€CLD

0ZLT
6TLA
8T.d

9TL4
STLY

CTLD

60LH
80L7T

90.d

£
Ll

0z8d
618D

1184

718V
€181
218V

0184
608d

L08vy
9084

£08D

86,3
L6.LY

G6LA

68LT
881D

G8LI

083

8LLT

9..3
SLLD
YLLS

7981

1980
09871

1581
€981

[4st1 4
73881

8%84

TZ8A

CTTOTA

02071

8TOTN

OTOTN
600TY
80074
LOOTA
9001V
S00TH
Y00TL
€00TA
200TH
7007
000TL

6661

8663

966M
S66'1
7660
€661
2661

6864

8864
1864

€861

SLOTH

O

R LDWIDE
PROTEIN DATA BANK

950Td

vs01d

LY0TH
97070

9011
0%0TD

8€0TT

9€0TYd

$EOTD

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 14

+

0ETTY

8CTTTA

i7471]
€CTT4
(44391

6TTTIS

LITTA

STTTL

OTTTV

F

80TTYH
LOTTA
90TTA
SOTTI
vor1a
€0TTH
COTTL
TOTTA

660TA

L60TH
96074

76011
€60TA

T60TS

880T.L

€2¢CTL
(444 5]

ozety
61c1d

STCTA
v121d

0T121S

8021d

SOCTTA

€0TTH

10210
00TTA

86TTA
L6714

28114

6.713

SLTTI

SOTTA

€9TTD

19113
09711

9ST11

TSTTH

S8CTd

€8CTI

T8CTA
08CTA
6.21D

LL2T1

§.218
v.211
€LTTA
cLeTy
TLCTH

69CTH
89C1d

99214

€92T4

092TI
B6SCTA
8921y
L521d
95211

$SCTh
€9CTL
2¢SeTI

[izaa )
8%C1D

j444%)

® CVClH
TveTd
® O0vCll
6ECTY

LETTL
9€CT1

YETTL

2eTTd

0€TTD

9zTIV
{4aa |
j£44a9\

CSETI
TS€Td

6VETA

LYETA

6EETH

9€ETT
SEETT

EEETH

Teera
0€ETI

Lze14d
9CZETL
SCETT
veerd

TCETY
ozerd

88c1d

14542
€TVTL
(45428

(5745

80%TI
LOPTT

TOVIN
€0PTT

TovTE
00%TA
66€Td
86ETM
LBETH

S6ETT
T6ETA
€6ETY

T6ETH

G8ETD

T8ETA

B6LETA

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

L9ETH

Y9ETH

T9ETH

6SETY

LS€TYd
9SETA

TSETH

(U5 4%

LEVTIV
9EVTS
SEVTT
TEVIN

TEVTL
0EVTS
6CVT1
8TYTIV
1218
9THIA
SCYTL

€Tv1d
CTYIN
1142%!
0Tyl
6T¥1d
12157428

15441

COSTV
T0STH
00STH

8671V
L6714

[4574%¢

e Molecule 4

06773

€8714d

111

RNA polymerase omega cha

20%

52%

22%

o ™
a2
I:>I

Chain E

09V

G4
%91
€80
[4:tc

)
[=4

SR
M=

i ©
HE A

3

& b
= m

SE€A

9Ty
sey
v
€CA

TCA

[T}
e+
)

8Ty
LTA
9T
STS

o
@ -
—

9T

¥d
€4

< v
D 0
AT

®
o
>

-
Q
~

© N~ 0 (=3
0 00 @D
o X | 2]

EEE EIE T
RNA polymerase omega cha

@
©
=

SOW
oV
€9M

111

e Molecule 4

%

19%

48%

28%

Chain O

+

€9M
2oL
193
09V

pAs(cl

[4skc

0SL

=]
<
(=4

8

9%d

wa
071
B6EA

LEN

Sed

€EH
ey
Te1
0€1
620
8zh

SeH
v
TCZA

814

€4

v6d
€64

-
a
“::I

064

RNA polymerase s

884

€8d

194

i factor rpoD

igma

e Molecule 5

18%

14%

47%

19%

%

Chain F

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2A6E

Page 15

€21a
(4958

61TI

9111
ST

€TTI
(4944

601D
80Td

90TA
SOTH

2011
1074

664
864

S6L

881
184
98H
S81

8y
T8A

6.0

LLL
9.LS

VLN

S8Th

6.14
8.LTH

9LTI
SLTH

ELTA

TLIN

8913

9971

o1
€971

091a
6GTI

® S¥id
e Vvl

TvIA
0%TH
6ETY
8€ETS
LETD

8¥ZN
L%CI

jazat
€%CI
(444,

(AN

veTH

[414
Teecy

8¢Td

9TTH

¥zen
€eey
{444
12T

LTICN
912

j414:]
€121

Ttead
0121

80CS

S02H

€021
[4UAS

002y

£6TH

T6TIN
06TV
6874
88TI
L8171
98TH

66CM

162d

18TL

82y
€82D

T84
08zb

8.L21
1420
9,24

Y.L

T.Lzs
1,271

€LeN
cLed
TLET

63€S
8G€T

95eM

8¥ves
LvED
9vel
SYevY

£vea

6eed
8€ET

veed

£eva
(4474
T4

8T¥1
L1
9TvY

00%I

RNA polymerase s

L6€1
96€Y
S6€d
76€Y

TBEN

06€4

88EV

98¢

8.LED

e Molecule 5

9.e1
SLET

factor rpoD

igma

18%

10%

49%

22%

%

Chain P

00TA

L6d

S6L

€61
c6d

68D
881
.84
98H

784

8y

9.8

YL

7814
€8TV

1814

6.L73
8.L74

SLTH

ELTA

TLTA
OLTH
6914

TSCI

(G748
8¥CN
L%CI

Sveh
€%CI
{4748
1574.
8ETA

veTH

9TTH

¥een
(444

81€d
L1€7T

STEA

[43:0)

0TE€T

80€T
LOEL

voen
£0€Yd

L

66CM

1,62d

€829

8%€S

9%eL
SYevY

£vea
Then

oves
6€€d

6TEL

To%d
00%I

L6ET

S6€d

TBEA

06€d

eisiors

O

R LDWIDE
PROTEIN DATA BANK

W



Page 16

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 (6.13%) DCC
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:


http://wwpdb.org/validation/2016/XrayValidationReportHelp#model_quality
http://wwpdb.org/validation/2016/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



http://wwpdb.org/validation/2016/XrayValidationReportHelp#torsion_angles
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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%)



http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_sidechains

Page 21

wwPDB X-ray Structure Validation Summary Report

2A6E

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
4 E 30 LEU
1 L 25 LEU
3 N 1353 GLN
5 F 80 PRO
5 F 361 LEU

Percentiles

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

Mol | Chain | Res | Type
4 E 86 GLN
1 L 212 ASN
3 N 1374 | GLN
D F 337 HIS
1 K 156 HIS

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 carbohydrates in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#rna
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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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.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/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 0] 100 | 38, 65, 92, 117 0
1 B 229/315 (72%) 027 | 8(3%) 44 33 53,95 115,121 | 0
1 K 229/315 (72%) -0.37 0 fzooff100 41, 66, 93, 122 0
1 L 229/315 (72%) -0.39 3(1%) | 77) 71 | 52,94, 114,127 | 0
2 C | 1119/1119 (100%) |  -0.35 8 (0%) |87 183 | 23, 81,110,119 | 0
2 M | 1119/1119 (100%) |  -0.39 6 (0%) [ool | 88) | 27,79, 109,122 | 0
3 D | 1392/1524 (91%) 033 |12 (0%) [ 84179 | 17,68,113,130 | 0
3 N | 1392/1524 (91%) 035 |16 (1%) |80 74 |27,69,110,138 | 0O
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| 74| | 40, 76,97, 111 0
5 F 345,/423 (81%) -0.40 3(0%) |84l 790 | 46,84, 112,131 0
5 P 345,/423 (81%) -0.39 5(1%) 75 69 | 54,87, 112,125| 0

All | Al | 6818/7590 (89%) 0.36 |62 (0%) 8479 | 17,77,111,138 | 0O

The worst 5 of 62 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
130 | ALA 5.1
1240 | THR 4.7
1243 | THR 4.7
1243 | THR 4.5
145 | PRO 4.4

1| wo| wof wo| =
|- 2| 0| @

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

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


http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_model_data
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6.3 Carbohydrates (i)

There are no carbohydrates 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. LLDF column lists the quality of electron
density of the group with respect to its neighbouring residues in protein, DNA or RNA chains.
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 | LLDF | B-factors(A?) | Q<0.9
6 ZN D 7112 1/1 0.99 0.14 0.51 75,75,75,75 0
6 ZN N 7059 1/1 0.99 0.11 -0.82 | 100,100,100,100 0
7 MG N 9002 1/1 0.94 0.13 -0.85 64,64,64,64 0
6 ZN N 7113 1/1 0.98 0.10 | -1.20 87,87,87,87 0
6 ZN D 7058 1/1 0.98 0.07 | -1.71 | 109,109,109,109 0
7 MG D 9001 1/1 0.97 0.15 - 67,67,67,67 0

6.5 Other polymers (i)

There are no such residues in this entry.
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