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This is a wwPDB NMR 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 /NMRValidationReportHelp
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:

Cyrange : Kirchner and Giintert (2011)
NmrClust : Kelley et al. (1996)
MolProbity : 4.02b-467
Percentile statistics : 20161228.v01 (using entries in the PDB archive December 28th 2016)

RCI : v _1n 11 5 13 A (Berjanski et al., 2005)
PANAV : Wang et al. (2010)

ShiftChecker : trunk28760
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : recalc28949



http://wwpdb.org/validation/2016/NMRValidationReportHelp
http://wwpdb.org/validation/2016/NMRValidationReportHelp
http://wwpdb.org/validation/2016/NMRValidationReportHelp
http://wwpdb.org/validation/2016/NMRValidationReportHelp#references
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
SOLUTION NMR

The overall completeness of chemical shifts assignment was not calculated.

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
Clashscore 0 - 32
Ramachandran outliers |] N 5.3%
Sidechain outliers | W 27.0%
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all NMR structures

Metric Whole archive NMR archive
(#Entries) (#Entries)
Clashscore 125131 11601
Ramachandran outliers 121729 10391
Sidechain outliers 121581 10367

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the experimental data. The red, orange, yellow and green segments indicate the fraction
of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria. A cyan
segment indicates the fraction of residues that are not part of the well-defined cores, and a grey seg-
ment 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%

Mol | Chain | Length Quality of chain

1 A 723 3% 51% 11%

WORLDWIDE

sie

PROTEIN DATA BANK


http://wwpdb.org/validation/2016/NMRValidationReportHelp#overall_quality
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2 Ensemble composition and analysis (i)

This entry contains 1 models. Identification of well-defined residues and clustering analysis are
not possible.


http://wwpdb.org/validation/2016/NMRValidationReportHelp#ensemble_composition
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3 Entry composition (i)

There is only 1 type of molecule in this entry. The entry contains 11282 atoms, of which 5627 are
hydrogens and 0 are deuteriums.

e Molecule 1 is a protein called Malate synthase G.

Mol | Chain | Residues Atoms Trace
Total C H N O S
1 A 723 11282 3543 5627 1015 1068 29 |

There is a discrepancy between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 2 ALA SER ENGINEERED | UNP P37330



http://wwpdb.org/validation/2016/NMRValidationReportHelp#entry_composition

2JQX
Residues

11%

51%

wwPDB NMR Structure Validation Summary Report

37%

same as shown in the summary in section 1 of this report. The second graphic shows the sequence
where residues are colour-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. Stretches

of 2 or more consecutive residues without any outliers are shown as green connectors.
colour-coded according to the previous scheme. Residues which were present in the experimental

which are classified as ill-defined in the NMR ensemble, are shown in cyan with an underline
sample, but not modelled in the final structure are shown in grey.

4 Residue-property plots (i)
These plots are provided for all protein, RNA and DNA chains in the entry. The first graphic is the
e Molecule 1: Malate synthase G

Page 5
Chain A:

951 (447 ¥8HY 09ST 129V 1691
SSEN | oTew €893 1 9Z9A | 9691
$5€9 0Z%1 [4:a8 955A | gzoN 3690
£sed | eTEL T8HM 1 HZOH $69S
zsES 8TIN | o8vd €55 1 | g69V
T58a 1 6L 238N 269V
0SEM $199 8.%S I 0Z9A | T69d

| equ L ever | eTr1 LL%N 6193 0694
8peA [ 9151 6¥SH 8195

Lyed TT9L 8¥GA
9%ET o1 LYSH
ShEL | B60%I €Ly 9%81T 5791

i 8074 SHSY
€veT LOVL

Bl
LL]

€190 0891
ThEH 9074 0L¥M 2198 I
19€D | govT 1 THSL TT9A

0vEA 4028 LIVY vy 0T9M LL9K

SESA 809A CTLOV
LEET 1074 7ovA TESM L09A
8990

€A | ogtd | 8921 geeT 66EA 2eSL 5091
1 TESN
199

sva

0,90

8
-’_‘
X
Im
o
<
=
0
g
=
-
-

o
o
<
>
™
©
<
%]
-

0 O
-
—
- >
[
00
—
=
<
o)
o
=~}
o
@
m
-

ova 2241

| E€6EN 6570 LTy 7090 999A
z63 I mmmq 009A 3993

D
2]
o
N~ ©
0
—
A=

8EN ST1d |98t z9zd

T L eI S8TA 192A L2e1 06€) 95%Y €299 863N
9EM STV [ | 0921 9zed | esen | ssva zToN | 680 299N
| ged (4313} Z8IN | escA | gees 88€1 $59T 1 9651 | toom
HEY 1118 | 1e1@ 852a $2€D 18EA I 6154 | gesd 0991
| ey L ottL 0811 [ | [ | 98€EA 8TGH 7630 [ |
zev 6071 6.1d SSZH 0zZEL ages 1871 | i1sa | eesb 1590
T80 — I | veey 6TEx [wged | osmN 918V 26S1 | 9gon
0g1 £5¢d STEH €8EL 6%%1 STSH | 168" 3590
. ezo $0TD 9.7d z52a LT84 | zseM 8hvd 0650 5594
8Tl [ | | sua | 15ea | 9rea 8¢S LYY 685V £59%
1 00TA $LTT 0Se) sTEa 1 I | 88ss
BT | 66l €LTd [ | 1 8.Lgb TTSH 185M
. gzd 861 [ | LyeH LLEN HIN 1 985N
zed 0LTA | 9ven oTEA 9.€% i 805K | g8sv
12a 69TM ShEN [ | | GqueT THHY I 8GN 1594
| ozh | 8otV ey L0€Y $.8a I €851 9%91
674 161 1971 £v2a | 90gn €LEA 5099 285V SHOM
i [ | 99TA [ | S0EN CzieT 6£%1 1 185A HON
LT 881 S9Th 8€eI $0eN TLEV 8EVD 20SY | o0ssd £H9V
L83 v91d LETH £0€d 0L€1 | Levs T0S% 6451 ZH91

984 €91 9€T1

©
S
~
o
o
re)
o

T08) 89€D 1 I 11571 0%9b
0083 L98L €€V 98T

€191

2L8T
9629 | goga | 6TvH 1651 1 $EL
1.0 [ ] 9zzd 5620 29eT 82vd 067 8931 £89Y
seey

SLA 0STh [ | £621 | 09gD 9zva 887N 5953 1£9a
faaddl

e
8N

-
0
—
H
—
©
0
H
D
]
i
=
-
3]
™
©Q
~

n ©
N~ © = =
(=] =
- < 0
© © 0
> (S|
B85
— — —
= o ~
< 10 ©
© © ©
Mo M
o=
o N
g8
~ 0
S
B s
1%} o
-

2]
o
a
wn
2]
5]
w
g
=
~
3
&=

1621 | gsed 2428 98%d 2950 6291

®
-

(2]
~ o
<+ <
-
HH
~
)
2]
H
0
$
>
@
N
©
=}

(44

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W
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5 Refinement protocol and experimental data overview (i)

The models were refined using the following method: simulated annealing/Cartesian molecular
dynamics.

Of the 5 calculated structures, 1 were deposited, based on the following criterion: closest to the
average.

The following table shows the software used for structure solution, optimisation and refinement.

Software name | Classification | Version
CNS refinement 1.0

No chemical shift data was provided. No validations of the models with respect to experimental
NMR restraints is performed at this time.


http://wwpdb.org/validation/2016/NMRValidationReportHelp#refinement_protocol
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6 Model quality (i)

6.1 Standard geometry (i)

There are no covalent bond-length or bond-angle outliers.
There are no bond-length outliers.

There are no bond-angle outliers.

There are no chirality outliers.

There are no planarity outliers.

6.2 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 each 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
averaged over the ensemble.

Mol | Chain | Non-H | H(model) | H(added) | Clashes
1 A 5655 5627 5610 359
All All 5655 5627 5610 359

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 32.

5 of 359 clashes are listed below, sorted by their clash magnitude.

Atom-1 Atom-2 Clash(A) | Distance(A)
1:A:117:LEU:HD12 | 1:A:535:VAL:HG23 0.94 1.34
1:A:604:LEU:HD22 | 1:A:667:VAL:HG11 0.93 1.36
1:A:643:ALA:HB1 | 1:A:701:VAL:HG13 0.92 1.39
1:A:198:LEU:HD22 | 1:A:210:LEU:HD11 0.91 1.43
1:A:276:ALA:HB3 1:A:713:HIS:CG 0.89 2.02

6.3 Torsion angles (i)
6.3.1 Protein backbone (3)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the chain
as a percentile score with respect to all PDB entries followed by that with respect to all NMR
entries. 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/NMRValidationReportHelp#model_quality
http://wwpdb.org/validation/2016/NMRValidationReportHelp#standard_geometry
http://wwpdb.org/validation/2016/NMRValidationReportHelp#close_contacts
http://wwpdb.org/validation/2016/NMRValidationReportHelp#torsion_angles
http://wwpdb.org/validation/2016/NMRValidationReportHelp#protein_backbone
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 721/723 (100%) | 596 (83%) | 87 (12%) | 38 (5%) 24
All All 721/723 (100%) | 596 (83%) | 87 (12%) | 38 (5%) 24

5 of 38 Ramachandran outliers are listed below. They are sorted by the frequency of occurrence

in the ensemble.

Mol | Chain | Res | Type
1 A 278 VAL
1 A 315 ASP
1 A 330 HIS
1 A 8 SER
1 A 105 ILE

6.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain
as a percentile score with respect to all PDB entries followed by that with respect to all NMR
entries. The Analysed column shows the number of residues for which the sidechain conformation
was analysed and the total number of residues.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 599/599 (100%) | 437 (73%) | 162 (27%) 22
All All 599/599 (100%) | 437 (73%) | 162 (27%) 22

5 of 162 residues with a non-rotameric sidechain are listed below. They are sorted by the frequency
of occurrence in the ensemble.

Mol | Chain | Res | Type
1 A 247 ARG
1 A 278 VAL
1 A 635 LEU
1 A 299 GLN
1 A 54 LEU

6.3.3 RNA (D

There are no RNA molecules in this entry.


http://wwpdb.org/validation/2016/NMRValidationReportHelp#protein_sidechains
http://wwpdb.org/validation/2016/NMRValidationReportHelp#rna
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6.4 Non-standard residues in protein, DNA, RNA chains (i)

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

6.5 Carbohydrates (i)

There are no carbohydrates in this entry.

6.6 Ligand geometry (i)

There are no ligands in this entry.

6.7 Other polymers (i)

There are no such molecules in this entry.

6.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


http://wwpdb.org/validation/2016/NMRValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/NMRValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/NMRValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/NMRValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/NMRValidationReportHelp#polymer_linkage
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7 Chemical shift validation (i)

No chemical shift data were provided


http://wwpdb.org/validation/2016/NMRValidationReportHelp#chemical_shifts
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