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Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.11
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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 3.00 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

Clashscore I I 16
Ramachandran outliers NN | D 1.1%
Sidechain outliers I 1 D 3.4%

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))
Clashscore 141614 2416 (3.00-3.00)
Ramachandran outliers 138981 2333 (3.00-3.00)
Sidechain outliers 138945 2336 (3.00-3.00)

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 on 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%

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 360 68% 28% -
1 B 360 70% 26% -
1 C 360 73% 24% .
1 D 360 70% 28% .
1 E 360 69% 28% -
1 F 360 63% 33% -
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2  Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 16536 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 GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 358 2715 1712 474 516 13 0 0 0

Total C N O S
1 B 358 2715 1712 474 516 13 0 0 0

Total C N O S
1 C 358 2715 1712 474 516 13 0 0 0

Total C N 0O S
1 D 358 2715 1712 474 516 13 0 0 0

Total C N O S
1 b 358 2715 1712 474 516 13 0 0 0

Total C N O S
1 K 358 2715 1712 474 516 13 0 0 0

e Molecule 2 is N-1,2,3,4-TETRAHYDRONAPHTH-1-YL-2’-[3,5-DIMETHOXYBENZAMID
O]-2’-DEOXY-ADENOSINE (three-letter code: TND) (formula: CogH32NgOg).

TND

ozm
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Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C N O

2 A 1 41 29 6 6 0 0
Total C N O

2 B 1 41 29 6 6 0 0
Total C N O

2 C 1 41 29 6 6 0 0
Total C N O

2 D 1 41 29 6 6 0 0
Total C N O

2 2 1 41 29 6 6 0 0
Total C N O

2 K 1 41 29 6 6 0 0

gPDB
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA and DNA 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. 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. 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.

Note EDS was not executed.

e Molecule 1: GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE

28%

68%

Chain A:

|
0 o
= o

Ll
1

SEY

6CL

LTI
92T

Beh

610

LTA
9T
STYH

(4%

074

0€TH
62TV

LTTH

S12H

(4545

90TA

€0cCA

oozh

G618

€671

3

GSTd

TGTH

6%IN

6ETD

€CTH

Tcra

8111

L1TY

911da

TITL

80TI

907X

0ves

oged
SEEN

8TEN

ozed

£Ted

1ced
0Z€e1

STEL

e1e%

0TER
60€A
80€S
LOES

€0EN
COEI

00€d

86TS
L6TA

Sécd

062D

99z

1921
0921

LSTA

£GeN

e Molecule 1: GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE

TSEY

evEN

26%

70%

Chain B:

90TX

™
[
=

08TA
6%cH

iz
€921

9€TI

CTETA

ogeH
{144

Lged

ozen
61CA

¥0ca

T0TH
0ozh

S6TS

€6TI

06TH
6811

+
it

€L1d
TLIV

0LTD
69TN

E€9TN

SGTd

1

€GTA
OFTH
SYTA
1L
12Ta

8111
LITH

T1TL

80TI

8GES

9GEY
£GeN
0%ES
oegd
SEEN
veea
€EER
8TeN
£Ted
0Ze1
60EA

80€S
LOES

£0EN
CTOEI

86CS
L6TA

s6cd

062D

15144

8Ly

vlza

849TA
LSTA

ysca

{4148

e Molecule 1: GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE

24%

73%

Chain C:

OYTH
SPTA

1c1E

LTTH

80TI

[0 %)

661
86d

S6Y

£6N
T6YH

88A

G981

9T1T

jx4)]

610

LTA

0Td

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


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

1133

wwPDB X-ray Structure Validation Summary Report

Page 6

1

G8TW
8Tk
€8TL

08zY

6925
89¢TL

99z

0921

LGTA

v9ca

TSTL
T682d

PPl

L

[Vi4a')

€€TH
CTETA

0€TH
(144

PX44)]

(434S

8021

T

10ZY
00zh

G618

€671

© N~ oo
o oo omm
Hmm o
©~ unnn >

6811

Ll

e Molecule 1

€L1d
TLIY

0410
691N

€9e%

TSEY

6%ER

0%€S
6EER
8EEY

9€ed
GEEN

8TEN

9ged

ey
€eed

0ceT

€0EN
CT0EI

00ea
662V
8625
L6TA

062D

GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE

28%

70%

Chain D

3

j1a%:s

8111
LTTY

80TI

907X

S6Y

6N

SA

7¥TL

L

SETA

CTETA

ogeyH
622V

LTed

61CA

L1icy

S8TI

€814
28T

0814
6LTL
8LT1T

SLTA

€LTd
LIV
LTI
0LTD
69TN
E9TN
8GTH
€GTR
SHTA
6ETD
8TTV

werI

0%€s

LEEM
9ged

8TEN

ozed
Szed
veen
eced

0zeT
91€1
60€A
80€S

L0€S
90€Yd

€0EN

86TS
L6TA

GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE

S6cd

082A
6%cH

e Molecule 1

28%

69%

Chain E

80TI

90Tk

661

S6Y

£€6N
(4

S81

19X

6Gd
884

[4:1:

0SH
670

62V
8cey
L22H
(4443
61CA

STTH

€128H
{414

01ed

8021
L02S
90CA
S0CH

£0CA

T0TH
0ozh

96TR
S6TS

€6TI
CT6TL

06TH

€874
TN

0814

811

*
i

€L1d
TLIV

0L1D

89TL

€9TN

SGTd

67T

12TH

8111
LTTH

67EX
8ved

TheEL

ched

oves

9E€d

6TEA

veen

89CL

99cH

LSTA

¥92a

[4:(AN

6%cH

%21

(47448

6ETL

SETA

CTETA

0€TH

€gex

GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE

e Molecule 1

33%

63%

Chain F

SGA
YSL

L

TocH
00zb

S61S

€611
Z6TL

06TH

S8TI

6LTL

SLTA

€L1d
TLIV
TLTT
0410
691N

9910
€9TN
2918
TOTA
8GTH

494a1d

€9TL

6% TN

6ETD

8TTV

442}

44 %]
T21a

8111
LITY

8071

90Tk

S6Y

£6N

062D

L8TH

S8TH

z8zh

08TV

8Lt
Llel

vlca

992

0921

89TA

3

v9za

[4c{An
T9ed

6¥%cH

9%TH

fagan
€921

SETA

CTETA

0€TH
62TV

LgeTd

(444

L1TY

1145

€1TH
0tca
L0Ts

90ZA
S02H

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



1133

wwPDB X-ray Structure Validation Summary Report

Page 7

€9e%

TSEY

(4415

0%es

elotos

veea
€EER
TEEM

£ced

TZed
0zel

91¢€1
60€A

80€S
L0OES

C0EI

662V

L6TA
9621

2621

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe



Page 8

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section is therefore incomplete.

Property Value Source
Space group P 21212 Depositor
Cell constants 80.52A  393.56A 70.42A .
Depositor
a, b, c,a, B, 90.00°  90.00°  90.00°
Resolution (A) 15.00 - 3.00 Depositor
% Data Completeness (Not available) (15.00-3.00) Depositor
(in resolution range)
Rinerge 0.07 Depositor
Reym 0.07 Depositor
Refinement program CNS Depositor
R, Rree 0.211 , 0.327 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 16536 wwPDB-VP
Average B, all atoms (A2) 46.0 wwPDB-VP
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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:
TND

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 | &y /a7 #é\ >5 | RMSZ #é\ >5
1 A 0.38 | 0/2767 | 0.57 | 0/3752

1 B 0.41 | 0/2767 | 0.60 | 0/3752

1 C 0.43 | 0/2767 | 0.59 | 0/3752

1 D 0.40 | 0/2767 | 058 | 0/3752

1 E 0.39 | 0/2767 | 057 | 0/3752

1 F 0.37 | 0/2767 | 0.54 | 0/3752

All | Al | 040 | 0/16602 | 0.58 | 0/22512

There are no bond length outliers.
There are no bond angle outliers.
There are no chirality outliers.

There are no planarity outliers.

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 2715 0 2736 92 0
1 B 2715 0 2736 87 0
1 C 2715 0 2736 72 0
1 D 2715 0 2736 90 0
1 E 2715 0 2736 98 0
1 F 2715 0 2736 117 0
2 A 41 0 32 0 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 B 41 0 32 3 0
2 C 41 0 32 4 0
2 D 41 0 32 2 0
2 E 41 0 32 4 0
2 F 41 0 32 2 0
All All 16536 0 16608 525 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 525 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:C:73:GLU:HG2 | 1:C:74:THR:HG23 1.44 0.98
1:E:73:GLU:HG2 | 1:E:74:.THR:HG23 1.46 0.96
1:E:206:VAL:HG13 | 1:F:45:TYR:HE2 1.33 0.91
1:E:93:ASN:ND2 1:E:95:ALA:HB3 1.86 0.90
1:A:73:GLU:HG2 | 1:A:74:THR:HG23 1.54 0.89

There are no symmetry-related clashes.

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.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 356/360 (99%) 311 (87%) | 41 (12%) 4 (1%) 147 50
1 B 356/360 (99%) 320 (90%) 32 (9%) 4 (1%) 147 50
1 C 356/360 (99%) 314 (88%) | 39 (11%) 3 (1%) 197 57
1 D 356/360 (99%) 317 (89%) | 37 (10%) 2 (1%) 25 64
1 E 356/360 (99%) 313 (88%) | 39 (11%) 4 (1%) 147 50

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 F 356/360 (99%) 315 (88%) | 34 (10%) 7 (2%) |7| 34
All All 2136/2160 (99%) | 1890 (88%) | 222 (10%) | 24 (1%) 147 50

5 of 24 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 E 204 ASP
1 A 255 VAL
1 B 251 PRO
1 B 255 VAL
1 A 335 ASN

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.

Mol | Chain Analysed Rotameric | Outliers | Percentiles

1 A 294 /296 (99%) 284 (97%) | 10 (3%) 37 72

1 B 294 /296 (99%) 285 (97%) 9 (3%) 40 75

1 C 294/296 (99%) 284 (97%) | 10 (3%) 37 72

1 D 294 /296 (99%) 285 (97%) 9 (3%) 40 75

1 E 294/296 (99%) 284 (97%) | 10 (3%) 37 72

1 F 294 /296 (99%) 282 (96%) | 12 (4%) 30 67
All All 1764/1776 (99%) | 1704 (97%) | 60 (3%) 37 72

5 of 60 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 C 306 ARG
1 D 190 MET
1 F 190 MET
1 D 78 LEU
1 D 289 LEU
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Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 28 such
sidechains are listed below:

Mol | Chain | Res | Type
1 C 282 GLN
1 D 282 GLN
1 F 282 GLN
1 C 305 ASN
1 D 49 GLN

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.

5.6 Ligand geometry (i)

6 ligands are modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. 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| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).

Mol | Type | Chain | Res | Link | o PRS0 o | comnte | VIS 117 = 2
2 [ TND | E [ 365 ] - [41,4646] 3.19 | 17 (41%) | 44,66,66 | 1.11 | 4 (9%
2 [ TND | F [ 366 | - [41,4646| 3.32 | 17 (41%) | 44,66,66 | 1.12 | 3 (6%
2 [TND | B [ 362 ] - [414646| 3.18 | 17 (41%) | 44,66,66 | 1.04 | 3 (6%
2 | TND | C [363] - |41,46,46| 3.08 | 17 (41%) | 44,66,66 | 1.14 | 4 (9%
2 | TND | A [361] - |41,46,46| 3.08 | 18 (43%) | 44,66,66 | 1.26 | 4 (9%
2 [ TND | D [ 364 ] - [414646| 312 | 17 (41%) | 44,66,66 | 1.06 | 1 (2%

WO RLDWIDE
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In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
’-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
2 TND E 365 - - 2/18/48/48 | 0/6/6/6
2 TND F 366 - - 2/18/48/48 | 0/6/6/6
2 TND B 362 - - 2/18/48/48 | 0/6/6/6
2 TND C 363 - - 2/18/48/48 | 0/6/6/6
2 TND A 361 - - 3/18/48/48 | 0/6/6/6
2 TND D 364 - - 2/18/48/48 | 0/6/6/6

The worst 5 of 103 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 C 363 | TND | C8-C9 |9.42 1.52 1.39
2 F 366 | TND | C8-C9 | 9.38 1.52 1.39
2 B 362 | TND | C8-C9 |9.32 1.51 1.39
2 D 364 | TND | C8-C9 |9.14 1.51 1.39
2 E 365 | TND | C8-C9 |9.11 1.51 1.39

The worst 5 of 19 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
2 A 361 | TND C10-C9-C1 -3.69 117.84 121.63
2 D 364 | TND | C2A-N1A-C6A | 3.66 119.72 116.59
2 D) 365 | TND | C2A-N1A-C6A | 3.46 119.55 116.59
2 C 363 | TND | C2A-N1A-C6A | 3.31 119.43 116.59
2 A 361 | TND | C2A-N1A-C6A | 3.30 119.42 116.59

There are no chirality outliers.

5 of 13 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
2 E 365 | TND | C5A-C6A-N6A-C1
2 E 365 | TND | N1IA-C6A-N6A-C1
2 B 362 | TND | C5A-C6A-N6A-C1
2 B 362 | TND | NIA-C6A-N6A-C1
2 A 361 | TND | C5A-C6A-N6A-C1

There are no ring outliers.
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5 monomers are involved in 15 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
2 E 365 | TND 4 0
2 F 366 | TND 2 0
2 B 362 | TND 3 0
2 C 363 | TND 4 0
2 D 364 | TND 2 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand TND E 365

Bond lengths Bond angles

Torsions Rings
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Ligand TND F 366

Bond lengths Bond angles

Torsions Rings




Page 17 wwPDB X-ray Structure Validation Summary Report 1133

Ligand TND B 362

Bond lengths Bond angles

Torsions Rings
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Ligand TND C 363

Bond lengths Bond angles

Torsions Rings
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Ligand TND A 361

Bond lengths Bond angles

Torsions Rings
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Ligand TND D 364

o
§’5‘---""
o .
: p
é o
Torsions Rings

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.
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS was not executed - this section is therefore empty.

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

EDS was not executed - this section is therefore empty.

6.3 Carbohydrates (i)

EDS was not executed - this section is therefore empty.

6.4 Ligands (i)

EDS was not executed - this section is therefore empty.

6.5 Other polymers (i)

EDS was not executed - this section is therefore empty.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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