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Jun 16, 2024 — 10:23 AM EDT

5C4J

Crystal structure of a transcribing RNA Polymerase II complex reveals a com-
plete transcription bubble

Barnes, C.O.; Calero, M.; Malik, I.; Spahr, H.; Zhang, Q.; Pullara, F.; Kaplan,
C.D.; Calero, G.

2015-06-18

4.00 A(reported)

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 : 2371

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) : 2.37.1
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:

X-RA

The reported resolution of this entry is 4.00 A.

Y DIFFRACTION

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.

Ramachandran outliers

Sidechain outliers

Metric
Rfree
Clashscore I

RSRZ outliers NN

RNA backbone NN

Worse

Percentile Ranks

I Percentile relative to all X-ray structures

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

Value
[ — 279
C B
S 5.3%
W 8.6%
D 1.3%
N 0.47

Better

Whole archive

Similar resolution

Metric (#Entries) (#Entries, resolution range(A))
Rfree 130704 1087 (4.30-3.70)
Clashscore 141614 1148 (4.30-3.70)
Ramachandran outliers 138981 1108 (4.30-3.70)
Sidechain outliers 138945 1099 (4.30-3.70)
RSRZ outliers 127900 1028 (4.34-3.66)
RNA backbone 3102 1048 (5.00-3.00)

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 1733 L 52% 25% 5% 17%
2 B 1224 L 30% 5%
3 C 318 53% 28% 1%
4 E 215 67% 29% .

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

Mol | Chain | Length Quality of chain
5 F 155 32% 23% . 44%
6 H 146 62% 34% .
7 I 122 68% 22% C 7%
8 J 70 60% 29% 6% 6%
%
9 K 120 . 62% 33% -
10 L 70 33% 26% . 39%
11 R 9 67% 33%
1%
12 S 53 26% 34% 11% 28%
15%
13 U 53 21% 42% 9% 28%

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
14 ZN C 402 - - X -
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2 Entry composition (i)

There are 15 unique types of molecules in this entry. The entry contains 30496 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 1T subunit RPB1.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 1432 11240 7079 1964 2136 61 0 0 0

e Molecule 2 is a protein called DNA-directed RNA polymerase 11 subunit RPB2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N @) S
2 B 1157 9145 5776 1599 1714 56 0 0 0

e Molecule 3 is a protein called DNA-directed RNA polymerase II subunit RPB3.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
3 C 265 2074 1304 345 412 13 0 0 0

e Molecule 4 is a protein called DNA-directed RNA polymerases I, II, and III subunit RPABCI.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
4 E 212 1735 1102 306 316 11 0 0 0

e Molecule 5 is a protein called DNA-directed RNA polymerases I, I1, and III subunit RPABC2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
g F 87 705 451 119 132 3 0 0 0

e Molecule 6 is a protein called DNA-directed RNA polymerases I, I1, and III subunit RPABC3.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
6 H 143 1102 689 189 220 4 0 0 0
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e Molecule 7 is a protein called DNA-directed RNA polymerase II subunit RPB9.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 I 114 927 571 168 178 10 0 0 0

e Molecule 8 is a protein called DNA-directed RNA polymerases I, II, and III subunit RPABC5.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 J 66 540 345 94 95 6 0 0 0

e Molecule 9 is a protein called DNA-directed RNA polymerase II subunit RPB11.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
) K 15 924 593 157 172 2 0 0 0

e Molecule 10 is a protein called DNA-directed RNA polymerases I, I1, and III subunit RPABC4.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 L 43 344 211 69 60 4 0 0 0

e Molecule 11 is a RNA chain called RNA (5-R(P*UP*CP*GP*AP*GP*AP*GP*GP*A)-3").

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
1 R 9 197 88 40 60 9 0 0 0

e Molecule 12 is a DNA chain called NON-TEMPLATE STRAND DNA (38-MER).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
12 S 38 782 371 142 231 38 0 0 0
e Molecule 13 is a DNA chain called TEMPLATE STRAND DNA (38-MER).
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
1B v 38 771 366 144 223 38 0 0 0

e Molecule 14 is ZINC ION (three-letter code: ZN) (formula: Zn).
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Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total Zn

14 A 2 5 9 0 0

14 B 1 Total Zn 0 0
1 1
Total Zn

14 C 2 9 9 0 0
Total Zn

14 I 2 9 9 0 0

14 ] 1 Total Zn 0 0
1 1

14 L 1 Toltal Zln 0 0

e Molecule 15 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol

Chain

Residues

Atoms

ZeroQOcc

AltConf

15

R

1

Total
1

Mg
1

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 II subunit RPB1

%

Chain A: :

17%

5%

25%

52%

€91
{45

mws
8€d
Led

vEA

CEA

i II
[}
—

— 5 N
o w -

LTA

—
-
=l

¥LTI

891D
L9170

7914

Z9TA

0910

8STd

L

9G1a

¥s18

0214

@ S8TTH

9T1d

429!

0TTD

TOTH

@® 68d

L8V

S8d

98CH

¥8cy
0823
j2kan
04271
6921

89¢d
L92Y

[Sherac
8G2ZH

¥5ca

13143

6%CS
€¥ed
oved
6€CT
8€TD
€eTn
0€TH

812d

9TCA

+

1124

LLed

TLEV
0LE1

L9¢ed

S9€D

69€T

959ed

vses

05€Y

vved

8EED

SEEH

eeed
ceen
Teed
oeex
62€T
8zeY

Scel

2TEN

61€D

91€d
STET
YIEY

cred
11€D

YOEW

20el

66CH
8624
1620

TLVN

8974
L9%1

S9%A
79%d

LS9Y
EGTH
[4ci2:}
TS7H

9vvY

Yivd

(47478

[0)7474

YEVY

(45378

8CTHA

9C¥'1

€2va

81¥S

(452!

80%a

66€H

C6EA

06€b
68€L

€8€X
28ed

9GSM
SGSd

€GSA

67SH

L¥ST
9%SA

€791

0S4
6€SL
8€3d

ves1

L}

€¢SI

'y

615d

STSh
$15d

CTSA

01sb

80Sd

90SV

%0ST

T0ST
0059

€670

T6%A

S8%a

£8%a

18%d

8L¥A

9991

€998

8591
L5991

S%91

Ll
B

0€9I
62971
829D
1,299

¥zos

9T9A

€191
[45°28

L091

SO9H

2090

-

2951

6.LL4

0LLA
69.S

2910
99.D

%9.L0
€9.LV

98.1

Ll

VLN

TVLN
0%LT
6€L0

L

CELT

9c.4

6TLA
8TLA

ST.4

2T0LT
T0L1

S69%

1691

€891

1894

6,91

1,94

TL9a

0491

8990
199D

T80
0483

1981

298N

1,584

798N
€580
[4:1298

i

0S8A

8¥8I
L%80

S¥81

Ll

LE8I

§28I
281

{44k

L18Y

7184

018d

9084

£08S

1084

66.L4

16,0

68L4

98.H
§8.d

3

78.d

996N

€961
2964

0961

8561

9661
SG6d

64

0v64

9€6'1

ce6d

6261

9z6bd
S261

€261
226a

0Z61

8164

163
€161

0T16d

906H

1061

8684

684

0680

9881
S881

088

S.8V

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

5C4]

wwPDB X-ray Structure Validation Summary Report

Page 8

S.0Td

€L0TD

6901V

S90TD

090Td

§50TYH

TSOTV

9%0T1
SY0TA
TY0TM
€%01a

6E0TH

LEOTT

GEOTA
veotTd

TeO0TT
TEOTA

1201V

¥20Ts

L1011

E
3

Y101V
€10Td

TT0TD

200t

8661

17861
086a

L.6%
9.61

0L1TI

TOTTA
T9TTL

L5710

TSTTd
0STTS

SPITS
CYITL
Witl
[07493:4

SETTY
YETTI

0ETTD
L2110

YCITH

(4422

(4291

LITTL

YiT1d
€TTTL

SOTTT
Y0TTI

660Td
860TA
L60T1D
96018
S60TL

680TA

F

S80TH
78014

080T.L
6LOTI

09211
6SCTI

6ECTYH

LETTI

SECTTA
veetd

SeeTd
¥eer1
€221a

6TCTL
81210

91211
S1CTY

S0TTA
COTTN
S6TTT
v611d
€6TT1
26111

06TTd
68TTS

18110
¥811S
€8TT0
28114

LLTTT

SL11S

€LTTH

TLETT

LO9ETH
99€TYd
S9ETA

8VETT

0%€TD
B6EETT
8EETA

9EETH
SEETI

0EETN

LTETI

SCETL

0zeTd

LIETH
|
v1eTs
E€TETT
|

e L0e1d

|

00€TH

86CTA

S6CTL

2621d

062TH

Y8CTI

28CTA

6.211

v.214

1,271

692134
99CT.L

vocta

SYPII

whid

LEVTD
9EVTI

TEVIV
EEVTN

TEVTD

LTYIN

{47483

F

81711

oﬁmﬂ¢
mﬁmﬂo
60VT1
80¥TI
L0v13
90¥TA

vovta
€0v1d

86ETI

88ETH

98€TYH

€8ETS

T8ETT

LLETL

TLETA

CTLETA

DNA-directed RNA polymerase II subunit RPB2

e Molecule 2

5%

I
&~
ImI

30%

60%

€8N

9.0
SLV

0LI
691

09b
691

LSA

€91

CSTI
TST1

SvTY
445
€¥1d
(4478

0%TI

LETA

® SETH

CETA

0ETA
6214
8CT1

€CTL
[4q %]
TCIN
0Ty
6111

¥11d
E€TTX
(435!

*

2OTA
TOTH

7631

264

884

S8S

LLTH

cLTL

6921

S92S
v9zCs

092D

8921
LS

Efstdi]
821
€9aL

0524
(5448

0 © N~
+ 5 S
[SESE
[

1574
0¥%CI

LETA

veer

9224

jx44)]

T2CN

612V
€1¢I
[q%4%
T12A
102D
S0CI
66T

6811
881Q

TL1d
04771
6974

el

0zed
L1€D

OTEW
60€b

S0EA
TOEI
662

86271
1621

i

€62d
621
1621

28I
18¢d

6,20

L9¥D

S9PN

T9%1
09%V

LS

YSvL
€SPI

677N

cvvd

L

8€Vd
LEVE

CEVN

12%Q

4728

0Zy1

3

ST

574

T0%4
00¥H

L6€Q

€6EX
26€Y

L8€T

8LET

9.4
SLeEY

99ed

¢9ed
T9€1

R LDWIDE

O

PROTEIN DATA BANK

W



5C4]

wwPDB X-ray Structure Validation Summary Report

Page 9

CSSH
TS9S8d
0S5a

€¥SS
CYSH

0%SSs
SEST

cesy
150

9254

¥Zad

7281
02sd
6TSM

¥19T
€150
[As:t:s
T18d

8081

L

7094
€08D

10Sd
0051

L6%d

S6%1
Y6VH

L87L

i

€871

3

8L¥D
LLVY
9.L%d

0L¥M
6970

8.L93

8991
LS9H

7394

42108

0593
6794

3

v9d
0%9A
6€91

9191

€T9A

7094

2091
1094

S69Y

263N

683A

S8SA

9.5

.98

CLSH

€9SH

SGSI

S9.d

8G.4

TSLA
0G.D
6%.L1
8v.LI
LYLH

Sv.d

E€VLI

6ELL

LELL

0TLT

*

90.b
SOLK

T0LI
L6938

€691

7891

T89M

698S
898W
1,989

S98)

€984

1980

v¥8s
€780

0¥%8I
6ESH

9€84
sesh

1281
9z8y
Sz8A
TT8N
618V
ST8Y
084

9081
S08L

€081

T6LL

68.LN

S8LA

6.L.LD
8LLK

TLLS
0LLb

L1169
9.61

v.6d

TLe)

6964

996A
G963

£964

096D

8360

t
3

SG61

€561
2¢S6A
1360
056Q

£¥6S

17671

€€6S

€264

L16d

8063
06D

9680
$S680

6881
€181

L84
TL8L

S80TI
8010

080TX1

CTLOTI
TLOTA

990TS
S90TH

090TY
6S0T1T

95018
CSO0TA

670Ta

S70TS
9014
ve0TA
62010
92071

€20TA
CTOTL

0Z0TYd
LT0TI

9T0TV
STOTH

b

T10TI

+

000Td
6661

S664
7664

661

0661

LLTTH

TLTTH

[ ]
TLITA

69T T

€9TTD

@® T9TTH
® 09T17A

89TT4

+

9€TTd

TETTD

62TTY
8CTT1

6TTTA

LITTD

TITIH

80TTYH

90TTYH

2OoTTyd
T0T1Q

660TA
860TH

S60TT
76014

e Molecule 3

T60TA

180T4

8TCTL
PATAIN
91211

60CTV

® 90214
S0ZTh

20TT1

66TTV

96171

DNA-directed RNA polymerase II subunit RPB3

V6171
€6TTH

T61TI
0611d

88TTH

€8T

08714

17%

28%

53%

Chain C

980

081
6.0
8.4

{44

oz4d

8TA

s
(2

1Y

63
8A

T6TM
T6TA

68TL
88TH

S8TY

€8TM

LL13

TL1d

0LTM

YotV

8STA
LSTD

[4s)ic

6%IX
8%T4

S¥10
47428

2eTd

6CTI

1274

vC11

6TTA
8111

80Td

T0TT

992a

€921
2921

6521

18
€92

1521
082l

8¢l
L%TD

44

€veh
(474l

8€CI

vees

TETN

j1408
ozea

V1N

01ga

66T

9610

7614

DNA-directed RNA polymerases I, II, and IIT subunit RPABC1

e Molecule 4

29%

67%

Chain E

€110
CTTA

0TTd
60TI

901D
SO0Td

[4o)xcs

0071

861

881

¥8a

8L1

9.LD
SN

cLd

89S

LSH
99)
SS9y

0SS

o oo I
M 0 « s <
o m - [=} <

Tel

Teca

Tl

O

R LDWIDE
PROTEIN DATA BANK

W



5C4J]

wwPDB X-ray Structure Validation Summary Report

Page 10

€STH

0STA

9%TH
SYTL
{4428

(47498

YETL

CETI

7498

TCIH
0CTV

8T1d

e Molecule 5: DNA-directed RNA polymerases I, I, and III subunit RPABC?2

9TTI

44%

23%

32%

Chain F:

E€ETA
CETT
T€1d
0ETI

82T
Le1d
92TV
SCT1

CCIN
12444
0ZTI
911a

€119

1111

60TA
80T4
LOTA

E0TH

T0TI
007D
661
86V
164

34%

62%

1

e Molecule 6: DNA-directed RNA polymerases I, I, and III subunit RPABC3

Chain H:

SYTY

EVTT

3

EETN

0ETYH

+

E€CTH

1211

8114

9TTL
STTA

€Ty

60T

LOTA

e Molecule 7: DNA-directed RNA polymerase II subunit RPB9

S0Td

COTX

7%

22%

68%

Chain I:

€11Q

80TH

901D

TOoTd

€63

6%

6%

33%

29%

60%
62%

e Molecule 9: DNA-directed RNA polymerase II subunit RPB11

%

Chain K: .

e Molecule 8: DNA-directed RNA polymerases I, I, and III subunit RPABC5

Chain J:

861

761

160

883
18T

€8d
LLL
SLI
2k
€LT
194
SOH

(02 4
65V

9GA

971
S71

(4
Wl

8€d
LeX

R LDWIDE

O
PROTEIN DATA BANK

erbDeBe

W



Page 11 wwPDB X-ray Structure Validation Summary Report 5C4J

e Molecule 10: DNA-directed RNA polymerases I, II, and III subunit RPABC4

E108
A115 @

o <
-
—
A

Chain L: 33% 26% . 39%

b a3 STBRTLBE8T 8T
(S n = A X o = < @ - > <
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4 Data and refinement statistics (i)

Property Value Source
Space group c121 Depositor
Cell constants 280.71A 223.38A 156.42A .
Depositor
a, b, c, a, B, 90.00° 98.14° 90.00°
. 174.08 — 4.00 Depositor
Resolution (4) 4889 — 4.00 EDS
% Data completeness 97.7 (174.08-4.00) Depositor
(in resolution range) 97.7 (48.89-4.00) EDS
Rinerge 0.15 Depositor
Reym (Not available) Depositor
<I/o(I)>" 2.51 (at 4.00A) Xtriage
Refinement program REFMAC 5.8.0049 Depositor
R R 0.212 , 0.271 Depositor
7 Phfree 0.229 , 0.279 DCC
Rree test set 2689 reflections (3.42%) wwPDB-VP
Wilson B-factor (A?) 155.3 Xtriage
Anisotropy 0.326 Xtriage
Bulk solvent ke (e/A3), B,y (A?) 0.26 , 186.0 EDS
L-test for twinning? <I|L| > =043, < L?*> =026 | Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.92 EDS
Total number of atoms 30496 wwPDB-VP
Average B, all atoms (A?) 231.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.93% 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: 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 | prigy 41 7) =5 | RMSZ 4 Z| >5

1 A 0.46 | 0/11441 | 0.77 | 5/15470 (0.0%)

2 B 0.45 0/9320 0.74 | 3/12568 (0.0%)

3 C 0.43 0/2112 0.68 0/2866

4 E 045 | 0/1771 | 0.74 | 1/2383 (0.0%)

5 F 0.43 0/717 0.77 1/967 (0.1%)

6 H 043 | 0/1120 | 0.81 | 1/1513 (0.1%)

7 | 0.42 0/945 0.78 1/1273 (0.1%)

8 J 0.45 0/549 0.73 0/738

9 K 0.42 0/942 0.69 0/1272

10 L 0.40 0/346 0.75 0/457

11 R 046 | 0/221 | 0.72 0/343

12 S 1.05 0/876 1.88 | 31/1351 (2.3%)
13 U 1.02 0/864 1.83 | 34/1328 (2.6%)
All All 0.50 | 0/31224 | 0.86 | 77/42529 (0.2%)

There are no bond length outliers.

The worst 5 of 77 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
12 S 15 DC | O4’-C1-N1 | 12.27 116.59 108.00
13 U 25 DT P-03-C3” | 12.22 134.36 119.70
12 S 10 DG | P-03-C3" | 11.81 133.88 119.70
13 U 27 DG P-03-C3” | 11.61 133.64 119.70
13 U 35 DG P-O03-C3” | 11.16 133.09 119.70

There are no chirality outliers.

There are no planarity outliers.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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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 11240 0 11270 290 0
2 B 9145 0 9117 267 0
3 C 2074 0 2020 159 0
4 E 1735 0 1762 83 0
b} F 705 0 731 52 0
6 H 1102 0 1035 o8 0
7 I 927 0 886 34 0
8 J 540 0 054 25 0
9 K 924 0 934 73 0

10 L 344 0 366 26 0
11 R 197 0 96 6 0
12 S 782 0 429 7 0
13 U 771 0 425 6 0
14 A 2 0 0 0 0
14 B 1 0 0 0 0
14 C 2 0 0 2 0
14 I 2 0 0 0 0
14 J 1 0 0 0 0
14 L 1 0 0 1 0
15 R 1 0 0 0 0
All All 30496 0 29625 957 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 16.

The worst 5 of 957 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)
4:E:151:PRO:HD2 | 4:E:153:HIS:CE1 1.30 1.65
4:E:151:PRO:CD | 4:E:153:HIS:HE1 1.24 1.50
7:1:56:ALA:HB2 7:1:89:GLN:CD 1.35 1.47
7:1:56:ALA:CB 7:1:89:GLN:OE1 1.64 1.46
3:C:221:TYR:CB | 6:H:46:LEU:HD22 1.44 1.43

There are no symmetry-related clashes.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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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 1422/1733 (82%) | 1129 (79%) | 199 (14%) | 94 (T%)
2 B 1141/1224 (93%) | 919 (80%) | 158 (14%) | 64 (6%)
3 C 263/318 (83%) 226 (86%) | 30 (11%) 7 (3%)
4 E 210/215 (98%) 186 (89%) 17 (8%) 7 (3%)
5 F 85/155 (55%) 72 (85%) 9 (11%) 4 (5%)
6 H 139/146 (95%) 97 (70%) 26 (19%) | 16 (12%)
7 I 112/122 (92%) 88 (79%) 16 (14%) 8 (7%)
8 J 64/70 (91%) 49 (77%) 11 (17%) 4 (6%)
9 K 113/120 (94%) 99 (88%) 12 (11%) 2 (2%)
10 L 41/70 (59%) 31 (76%) 6 (15%) 4 (10%)
All All 3590/4173 (86%) | 2896 (81%) | 484 (14%) | 210 (6%)

5 of 210 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 57 ARG
1 A 65 LEU
1 A 152 VAL
1 A 153 PRO
1 A 162 VAL

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 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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 1244/1520 (82%) | 1081 (87%) | 163 (13%)
2 B 991/1061 (93%) | 889 (90%) | 102 (10%)
3 C 230/274 (84%) | 229 (100%) 1 (0%)
4 E 194/197 (98%) | 193 (100%) 1 (0%) 881193
5 F 77/137 (56%) 76 (99%) 1 (1%) 69 | 82
6 H | 115/128 (90%) | 115 (100%) 0 100] [ 00
7 I 108/116 (93%) 106 (98%) 2 (2%) 57 75
8 J 61/65 (94%) 60 (98%) 1 (2%) 62 |79
9 K 99/102 (97%) 99 (100%) 0 100 I 100
10 L 38/57 (67%) 37 (97%) 1 (3%) 46 67
All All 3157/3657 (86%) | 2885 (91%) | 272 (9%) 37

5 of 272 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 889 THR
2 B 961 LEU
2 B 1201 LYS
1 A 899 VAL
1 A 890 ASP

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 46
such sidechains are listed below:

Mol | Chain | Res | Type
2 B 415 GLN
2 B 1177 HIS
2 B 494 HIS
2 B 761 HIS
3 C 112 ASN

5.3.3 RNA (O

Mol | Chain | Analysed | Backbone Outliers | Pucker Outliers

11 R | 7/9 (77%) 2 (28%)

All (2) RNA backbone outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
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Mol | Chain | Res | Type
11 R 6 G
11 R 8 G

There are no RNA pucker outliers to report.

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

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

5.5 Carbohydrates (i)

There are no monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 10 ligands modelled in this entry, 10 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
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#polymer_linkage

Page 18 wwPDB X-ray Structure Validation Summary Report 5C4J

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 | 1432/1733 (82%) | -0.21 |23 (1%) T2 62 | 28,216, 298, 382 0
2 B | 1157/1224 (94%) |  -0.22 115, 221, 304, 366 | 0
3 C 265,318 (83%) -0.50 134, 213, 270,315 | 0
4 E 212/215 (93%) -0.35 153, 232, 298,322 | 0
5 F 87/155 (56%) -0.36 134, 193, 260, 341 | 0
6 H 143,146 (97%) -0.33 176, 258, 312,334 | 0
7 I 114,122 (93%) -0.35 177, 240, 306, 334 | 0
8 J 66,70 (94%) -0.40 125, 223, 286, 318 | 0
9 K 115,120 (95%) -0.31 131, 202, 271,293 | 0
10 L 43/70 (61%) -0.30 170, 228, 283,364 | 0
11 R 9/9 (100%) 0.18 285, 306, 337,338 | 0
12 S 38,53 (71%) 0.98 338, 360, 380,381 | 0
13 U 38/53 (71%) 0.96 275, 348, 378,380 | 0
All | Al | 3719/4288 (86%) | -0.24 |48 (1%) |77 68 | 28,221, 309, 382 0

The worst 5 of 48 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 204 | THR 6.9
1 183 | GLY 4.3
13 35 DG 3.8
1 1194 | ARG 3.7
1181 | GLU 3.7

| = S| | >

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

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

WO RLDWIDE

PROTEIN DATA BANK
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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
15 MG R 101 1/1 0.56 0.16 | 201,201,201,201 0
14 | ZN i 202 | 1,1 0.87 | 0.03 | 213,213,213,213 | 0
14 | ZN J 01 | 1/1 0.92 | 0.32 | 207,207,207,207 | 0
14 ZN A 1801 1/1 0.96 0.04 | 205,205,205,205 0
14 ZN C 401 1/1 0.97 0.22 | 226,226,226,226 0
14 ZN L 101 1/1 0.97 0.11 | 202,202,202,202 0
14 ZN A 1802 1/1 0.97 0.10 | 200,200,200,200 0
14 | ZN B | 1301 | 1/1 0.98 | 0.11 | 214214214214 | 0
14 ZN I 201 1/1 0.99 0.13 | 201,201,201,201 0
14 ZN C 402 1/1 1.00 0.14 | 186,186,186,186 0

6.5 Other polymers (i)

There are no such residues in this entry.
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