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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 wuser guide is available at
http://wwpdb.org/validation /2016 /Xray ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

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

MolProbity : 4.02b-467
Mogul : 1.7 (RC4), CSD as536be (2015)

Xtriage (Phenix) : 1.9-1692

EDS : 1rb-20026688

Percentile statistics : 20151230.v01 (using entries in the PDB archive December 30th 2015)

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) : trunk26865
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wwPDB X-ray Structure Validation Summary Report

4B3G

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 2.85 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

Rfree

Clashscore
Ramachandran outliers
Sidechain outliers
RSRZ outliers IS

RNA backbone N

Worse

0 Percentile relative to all X-ray structures

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

Percentile Ranks

Value
W 0.289
I 30
I 3.7%
I 17.4%
0.9%
M 0.33

Better

Metric Whole archive Similar resolution

(#Entries) (#Entries, resolution range(A))

R ree 01344 2228 (2.90-2.82)

Clashscore 102246 2499 (2.90-2.82)

Ramachandran outliers 100387 2439 (2.90-2.82)

Sidechain outliers 100360 2442 (2.90-2.82)

RSRZ outliers 91569 2236 (2.90-2.82)

RNA backbone 2183 1020 (3.22-2.50)

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
R :
1 A 646 43% 39% 12% = 5%
1 B 646 49% 35% 10% 6%
2 G 9 44% 22% 33%
2 H 9 1% 44% 229% 1% 1%
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2  Entry composition (i)

There are 3 unique types of molecules in this entry. The entry contains 9979 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-BINDING PROTEIN SMUBP-2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 614 4756 2998 854 889 15 0 0 0
Total C N O S
1 B 608 4704 2964 844 881 15 0 0 0

There are 2 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
A 126 GLN LEU CONFLICT | UNP P38935
B 126 GLN LEU CONFLICT | UNP P38935

e Molecule 2 is a RNA chain called RNA (5’-(AP*AP*AP*AP*AP*AP*AP*AP*AP)-3’).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
[ 0 W OYTT 0 | o |
s [N e |
e Molecule 3 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf

3 A 67 ngal 6?7 0 0

3 B 69 ngal gg 0 0

3 G 5 TO;al (5) 0 0

3 H 4 Toial 2 0 0



http://wwpdb.org/validation/2016/XrayValidationReportHelp#entry_composition
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« 5%

12%

39%
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43%

O/ o

Chain A: .

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for a
chain summarises the proportions of errors 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-BINDING PROTEIN SMUBP-2

3 Residue-property plots (i)

Page 4

[
~
[

© N~ 0o
© © © ©
BomoE oA

~
10
=

feie{i]

z8A
T8b

ShA

£vy

0%1
6€d

TEM

8cH

ocH

ji44cs

14

10
© -
©v (=}

©
=

+
<

8ETH
LETT
9€TT
SETYH

TeTd
0ETYH

1T18
9zTh
SzTh

9TTA

€TTS
[ 435S
TTT0
0TTL

9071
SOTI

€0TL
COTV

66S

T6L

=
o
]

<+ 0 © oo S -
~ N~ ~ © o o
0 << R B ©

60CT

S0TS

e0cy
cocd

00TA

86Td

967Th

€61d
T6TT

06TL

88T4

98TL

€8TH

1814

*

LLTS
9L1d
SLTV

TLTD
TLTd
0LTT

8913
L9TI

€91V

0918

LGTH
9GTH
SGTT

3

€4TI

67TH
8711
AL S
ovTH
SPTX
PPIL
EYTA

96CI

6Ty
€6TA
26TI

062y
682CS
882d

L

182

9.2h

i 2x4
€LTH
LT
TLTT

69TV
892d
L9TH
9929

€921

T9cH

fAet4cs
TSTA

0ggN
6%ca

£€¥%cd
(444
%20
0%2d

SETH

€€TA
TETA

8zl

-

E€TCH

7121

LLED
9.ed

TLEA
TLEA

L9€S
99€d

o€
€981

0SeY

vves

0ved

8EEN
LEEY

veed
€E€eY

vcen
€CEI
{44

SOEA

T0Ed

00€I

862

-

8TSA

9TSY

Y188

219d

019D

86%1T
L6%D

S6%D

£6%L
°6%a
T67A

68%1

S8%H
w8YL
£8%3
°8%d

+

8LYA

9Lbd
SLY1

TLY1

69%4

Y9VH

8971

9GP

TSPM

LO9H
9094
5094

T09A

669A
868N
L6GI

G694

€693

7894
08SA
6,94

L

€83
TLSN
1,98
898D
8930

7981

Ll

8791

SGA
bl
€991
TaN
THSR

9ESV

£ESY

T€49d

€280
TTsI

9%9a
»%9a
€991

0794
6E9V
8E9L
LESYH

(4]}
TEOL

893

e{4°h

€291

oV
OC9H

ST9Y
7198
€190

e Molecule 1: DNA-BINDING PROTEIN SMUBP-2

T19I

6%

10%

35%

49%

Chain B:

3

69d
891

99L
S9A

fefeli}
%8S

[4:18

6731
87T
LYT
97D

42

(474

W

01
6€d
8€N
LET

TEM

624

9z

RLDWIDE

SPDB

PROTEIN DATA BANK


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

4B3G

wwPDB X-ray Structure Validation Summary Report

Page 5

EVTA
(4410
TYIN

6€TT
8ETH

® SETd
YETA

CETN

0E€TYH

YITA
€118
(4358

80TYH

SOTI

T0TT

161

989
988

3

T8N

8LT

TETY

H-

.2T1

STTA

€TTL
TTTL

612D
81CL

S1ed

ETCH

T7CI

10271
00zA

96Th

€61d
2611

06TL
68TN
88T4d

S8T1

E€8TH

08TS

eLTH

69TA

99711

%918
€91V

6GTH
89TA
LSTH
€9TI
2811

SYTR

00€I

86T
L6TH

6Ty

6828
88c¢d

982

8¢

Ll

L4320
9420

0LcH
69TV
89¢d
L9CTH

3

€921

TocH

66€D

88€d

<S80
v8ES

LEIL

TLEA
0LEQ

89€X

voe1

TOET

9G€S

TGEN

9%EN

E£PEL
(47459

ovex

LTEY
9CeT

3

beer
€Cel
2ced

0zed

78%L
£8%2
28%H

+
B

TLY'1

89%V

99%S
Y9YH

29%L

8971

+

TSPM

9%¥h

a0

(474729

SETA
2578
£EVY

STHY

2TH'1
12%S

61%S
81%1

14541
454
(4528

60%A
80%L
LO%L
90%d
S0%d

£0%D

TLSY

8950

€998

TOSI

84693

€GGA
[4ce)

6794
8%91T

0083
6674
86%1
L6%D
96%0
S6%D
iidd

26%a

06%1

0%94
6E9V

+

8294
LTOM

STOL
vTon
€291
TTod
129V

6TON
8TON

919L
ST9H

2190
1191

LO9H
9094
S09¥

66SA

L6G1

S69Y

£694

£83N

e Molecule 2

1894
083A

LLST
9481

RNA (5-(AP*AP*AP*AP*AP*AP*AP*AP*AP)-3")

33%

22%

44%

Chain G

6V

w

RNA (5-(AP*AP*AP*AP*AP*AP*AP*AP*AP)-3")

e Molecule 2

11%

11%

22%

44%

. 11%

Chain H

< © © o
- - - <

O

R LDWIDE
PROTEIN DATA BANK

W



Page 6 wwPDB X-ray Structure Validation Summary Report 4B3G
4 Data and refinement statistics (i)
Property Value Source
Space group P3121 Depositor
Cell constants 87.20A 87.29A 372.69A .
Depositor
a, b, c, a, B,y 90.00°  90.00°  120.00°
. 19.97 - 2.85 Depositor
Resolution (4) 19.97 -~ 2.85 EDS
% Data completeness 97.7 (19.97-2.85) Depositor
(in resolution range) 99.3 (19.97-2.85) EDS
Rinerge 0.03 Depositor
Raym (Not available) Depositor
<I/o(I)>" 2.63 (at 2.83A) Xtriage
Refinement program PHENIX (PHENIX.REFINE) Depositor
R R 0.206 , 0.292 Depositor
» Phfree 0.205 , 0.289 DCC
Rfree test set 1973 reflections (5.28%) DCC
Wilson B-factor (A?) 66.5 Xtriage
Anisotropy 0.208 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.29 , 46.7 EDS
Estimated twinning fraction 0.075 for -h,-k,1 Xtriage
L-test for twinning? <I|L|>=041,<L*>=0.24 Xtriage
Outliers 0 of 39342 reflections Xtriage
F,.F. correlation 0.94 EDS
Total number of atoms 9979 wwPDB-VP
Average B, all atoms (A?) 64.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.08% 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, 0.375 respectively for untwinned datasets,
and 0.333, 0.2 for perfectly twinned datasets.

WO RLDWIDE
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5 Model quality (i)

5.1 Standard geometry (i)

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 | pyioy 7155 | RMSZ | #(7] >5
1 A 0.45 0/4824 0.66 1/6528 (0.0%)
1 B 0.48 0/4771 0.67 0/6458
2 G 0.68 0/224 1.12 0/347
2 H 0.88 0/199 1.19 1/308 (0.3%)
All All 0.48 | 0/10018 | 0.70 | 2/13641 (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 B 0 1

There are no bond length outliers.

All (2) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(?)
1 A 59 | LEU | CA-CB-CG | 5.67 128.34 115.30
2 H D A C8-N9-C4 | -5.34 103.66 105.80

There are no chirality outliers.

All (1) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 B 271 | LEU | Peptide

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

WO RLDWIDE
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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 4756 0 4878 339 0
1 B 4704 0 4816 257 0
2 G 198 0 100 9 0
2 H 176 0 89 10 0
3 A 67 0 0 15 1
3 B 69 0 0 10 0
3 G Y 0 0 1 0
3 H 4 0 0 0 0
All All 9979 0 9883 601 1

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 30.

The worst 5 of 601 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)
1:B:254:ARG:NH1 1:B:254:ARG:HB3 1.61 1.15
1:B:70:ARG:HH11 1:B:70:ARG:HG2 1.12 1.14
1:B:481: THR:HG22 1:B:484: THR:H 1.15 1.11
1:B:469:ARG:HG2 | 1:B:469:ARG:HH11 1.12 1.07
1:A:76:ALA:H 1:A:77:ALA:HB2 1.20 1.07

All (1) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-
metry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
3:A:2058:HOH:O | 3:A:2058:HOH:O[4_555] 2.16 0.04

5.3 Torsion angles (i)
5.3.1 Protein backbone (1)

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.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#torsion_angles
http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_backbone
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A | 602/646 (93%) | 485 (81%) | 87 (14%) | 30 (5%) | |3)]8]
1 B 596 /646 (92%) 531 (89%) 51 (9%) 14 (2%) 8] 26
All All 1198/1292 (93%) | 1016 (85%) | 138 (12%) | 44 (4%) 14

5 of 44 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 159 HIS
1 A 465 SER
1 A 466 SER
1 B 82 SER.
1 B 271 LEU

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.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 518/551 (94%) | 429 (83%) | 89 (17%) |E
1 B | s11/551 (93%) | 421 (82%) | 90 (18%) | [2][6
All | Al | 1029/1102 (93%) | 850 (83%) | 179 (17%) |E

5 of 179 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 584 ARG
1 B 59 LEU
1 B 533 ARG
1 A 623 LEU
1 B 6 VAL

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 42 such
sidechains are listed below:

Mol

Chain

Res

Type

1

A

633

HIS

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

Mol | Chain | Res | Type
1 B 234 GLN
1 B 619 ASN
1 B 111 GLN
1 B 206 GLN

5.3.3 RNA (D

Mol | Chain | Analysed | Backbone Outliers | Pucker Outliers
2 G 8/9 (88%) 3 (37%) 0
2 H 8/9 (88%) 5 (62%) 1 (12%)

All All 16/18 (88%) 8 (50%) 1 (6%)

5 of 8 RNA backbone outliers are listed below:
Mol | Chain | Res | Type

2| po| bo| ho| o
ax{jas|Nepl ReplEp!
I RIIRCNRSITS
|| | |

All (1) RNA pucker outliers are listed below:

Mol | Chain | Res | Type
2 H 2 A

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.

5.6 Ligand geometry (i)

There are no ligands in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#rna
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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5.7 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#polymer_linkage
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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 | 614/646 (95%) 0.28 | 8 (1%) 79| 77 |39, 63,106, 143 | 0
1 B 608/646 (94%) -0.42 33, 53, 101, 126 0
9 G 9/9 (100%) 20.06 58, 69, 107, 111 | 0
2 H 8/9 (88%) -0.06 49, 62, 86, 103 | 0
All All 1239/1310 (94%) -0.34 33, 60, 103, 143 0

The worst 5 of 11 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
648 | PRO 4.6
307 | ASN 4.6
31 | TRP 4.2
647 | VAL 3.6
297 | ARG 3.2

e N N
| | | |

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

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

6.3 Carbohydrates (i)

There are no carbohydrates in this entry.

6.4 Ligands (i)

There are no ligands in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_model_data
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_protein_na_chains
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6.5 Other polymers (i)

There are no such residues in this entry.


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