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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
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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 : 1.7.1 (RC1), CSD as537be (2016)
Xtriage (Phenix) : NOT EXECUTED
EDS : NOT EXECUTED

Percentile statistics : 20151230.v01 (using entries in the PDB archive December 30th 2015)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : rb-20027939
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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 2.50 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 IS 0 I 13
Ramachandran outliers IS 0 W 0.9%
Sidechain outliers N 13.6%
Worse Better

0 Percentile relative to all X-ray structures

[ Percentile relative to X-ray structures of similar resolution

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 102246 4242 (2.50-2.50)
Ramachandran outliers 100387 4156 (2.50-2.50)
Sidechain outliers 100360 4158 (2.50-2.50)

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.

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 728 65% 28% 6%
1 B 728 65% 29% 6%
2 D 3 33% 67%

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
3 NAG A 794 X - - -
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2  Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 12335 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 Dipeptidyl peptidase V.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 28 ?9)2%1 38027 915\3]2 11028 286 0 0 0
1 B 28 ?9)2%1 38027 915\3]2 11028 286 0 0 0
e Molecule 2 is a protein called 3-mer peptide.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 D 3 T;Za] 107 1; 2 0 0 0

e Molecule 3is SUGAR (N-ACETYL-D-GLUCOSAMINE) (three-letter code: NAG) (formula:

C8H15NO6).
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Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
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e Molecule 4 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf
4| A 22 | o 1(2)2 0 0

1 B 150 Tf;gl 1(;0 0 0

4 | D | foral O 0 0
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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.

3 Residue-property plots (i)

Note EDS was not executed.
e Molecule 1: Dipeptidyl peptidase IV

Page 5
Chain A:

€€1a 6%¢d [ | [ | 895V 1 | sEIN 9821 19g8
TETR EiZa €9H $9va 1981 LETT | &ge1 —
| Lbeh [ | 1 993& €698 9£7a vged
9521 69€d [ | 1 -G £€TA 0gel
[ | | gggu 89S 1881 889A $ETI 6%€S
1623 L1984 1 o ££1a [ |
| gger 0891 S 1 EvEd
ggTT 649N 6271 12T | Twey
— | suea 429 | T7EA
1198 L1218 icaal 0%€T
62T 1 [ | g2e1 [ |
[ | $.9d 9111 zeed 9y
vTTy 1 qTT1 122l [ |
€221 LTE1 0.9k 99.d $ITI | ozed gees
| zzed 1 1 Q9.1 Wa — 612N zeed
122l 299k 1 ~ | 8led [ |
| ozey (4233 1 0923 60Td L128 L1281
67T [ | 8594 1 | 8018 [ | 92€£a
mmum 6TE1 hmmm 9.8 LOTI 7121 [ ]
| gTed agL1 901S £2€8
TTZR LT€Y I 539V 1 | G0TA + [ |
()41 I 61%S 1 1941 %070 ozeh
[ ] [ | 128 1991 0S.H [ | 9023 [ |
90z »TEY 9Tk 923k 0999 640 864 [ ] £1€T
| | | agem | | | oed £0zk | eres
ﬁmﬁ Z1%S %294 mm.ﬁ mwhm 960 z0zZA T1€1
185 LTl geed 964 018y
| 988 80gh 0T%1 228l 9E9L 0%LH [ | i | eoga
asN 60%Y [ | 1 6£L0 z6N 80
| 89 G6TA | gova 6191 0£9S — 168 967N [ |
£8% | 6TI L0%I 8161 1 I 96TA Z0£d
288 €611 00€1 [ | [ | LT9M GELL [ | | 1080
. o18v 261a £0% q18a 9291 BELM = 881 z61a 001
08N 1618 | wIGT 1 1 — [ | 662k
1 [ | %621 £18Y 129N 620 B} EEN 862H
QLN 9811 [ ] [ ] 1 8TLA % [ ] L6320
BLN [ | 881 60SH $198 | oLeL = N z8d 8LTd 962
€8 z8TSs [ | 86€L 805 1 9TLA 1 0 [ | L.78 9621
TLh I €821 [ | [ | 1194 m 9.1 [ |
1LY A $6€0 %081 1 ) SN 8.2S
6LTN 182N £6£0 [ ] 8098 o, 1128
+ | 8L1a | | zesd 1080 | 6741 . + .10 —
LLTE LLTS 1669 1 5090 81.Lb S [ ]
99 [ | — [ | 1 LTLY 1m %98 mm:
| &g1 69TN 88€el 987 1094 = | ogor 8924
LET | 89TM | i8ed  a8¥s | I o 9N 1979 L9z
1 L9TA 1L2A 98 89S 1694 $ILh b} [ |
18N 1 1 98€0 £8vH 1 2 98TL
083 £9TY 89z $8€EI 281 TTLA ) 1
[ | [ | [ | 1891 0TLN €6k £qey
98TL 5921 188K I 6040 [ | TGTN [ |
agqTA %92d ] 1839 80.a — 0ax 09TN 6v2d
9%L [ | 1 8.Lgd 8L%d 1 < 1 [ | 8%¢k
g1 087N I LIYT 6450 = .. sv1E | uweh
I [ | wmﬁ [ | 8454 m..w m a1 HHTIL wwﬁ
€911 9L€1 TLHD 1188 TOLT EBII
THL THTT £9cy | bler 7 1 % ) m 545! £¥2a
THY [ | TSTA £L8M 0491 1458 00Lk M < LT 47243
I 9Tk | 1eTL 1 1 081 1 ) 0T 1
| Berr 0523 0.L€S L9%K | 6985 1690 ) (@) CeeTY L€28

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

INUS

wwPDB X-ray Structure Validation Summary Report

Page 6

csva

157728

8EVa
LEYS

YEYI
EEPA
CTEVR
TEYT
0EPN
6CHY

STHH

£THA

114758

61%S
8T¥%I
LTHR

ST%1
145729

+

80%3
LOPI

S0%I

26N

T8ELX

+

e€LeN

89€D

+

voed

7991
€991
47441

pesd

xS
[&4hA
TesE
0Z3eN
6191

L1681
9194
ST1sa
7191
€18

605

LOSA

fe{ole]y]

98%A

¥8%S

8L%d

S.%d

E€L%S

1

S9%Y
vova
£9%%
T9%S

09%S
697A

99%L

8EON

9E€9L

YEOK

+

9291

%291

6T9A
8194

3

€194

1194

2093
1094

669D
8691

LGSL
9690

99.d
S9LT
9.8
T9.L0
QGLI

T6LI
0GLH

TYLI

0%LH

6TLI

LTLY

ILh

1694

0L9%
6994

S99A

3-mer peptide

e Molecule 2

67%

33%

Chain D

TI

O

R LDWIDE
PROTEIN DATA BANK

W



Page 7

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

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

Property Value Source
Space group P 212121 Depositor
Cell constants 65.14A 67.07A 419.63A .
Depositor
a, b, c,a, 3,7 90.00°  90.00°  90.00°
Resolution (A) 12.00 - 2.50 Depositor
70 Data completeness o aiable) (12.00-2.50) | Depositor
(in resolution range)
Rinerge (Not available) Depositor
Raym (Not available) Depositor
Refinement program REFMAC 5.1 Depositor
R, Rree 0.225 , 0.282 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 12335 wwPDB-VP
Average B, all atoms (A2) 32.0 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:
NAG

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 | p\ (57 #é\ >5 | RMSZ #éy >5
1 A 0.67 0/6135 0.88 | 16/8344 (0.2%)
1 B 0.71 0/6135 0.90 | 21/8344 (0.3%)
2 D 189 | 2/24 (83%) | 1.98 | 1/31 (3.2%)
Al | ANl | 0.69 |2/12294 (0.0%) | 0.90 | 38/16719 (0.2%)

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
2 D 0 1

All All 0 2

All (2) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 D 2 PRO C-O0 6.24 1.35 1.23
2 D 2 PRO C-N 5.85 1.47 1.34

The worst 5 of 38 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
1 B 630 | SER | CA-CB-OG | 8.62 134.49 111.20
2 D 2 PRO CA-C-N -8.41 98.70 117.20
1 B 60 | LEU | CA-CB-CG | 7.66 132.93 115.30
1 B 171 | ASP | CB-CG-OD2 | 7.47 125.03 118.30
1 B 729 | ASP | CB-CG-OD2 | 7.23 124.81 118.30
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There are no chirality outliers.

All (2) planarity outliers are listed below:

Mol | Chain | Res | Type Group
1 B 110 | ASP Peptide
D 2 PRO | Mainchain

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 5963 0 0683 157 0
1 B 5963 0 5683 164 2
2 D 24 0 31 3 0
3 A 56 0 02 11 0
3 B o6 0 22 8 0
4 A 122 0 0 15 0
4 B 150 0 0 6 3
4 D 1 0 0 0 0
All All 12335 0 11501 314 3

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 13.

The worst 5 of 314 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:A:370:SER:HA 4:A:892:HOH:O 1.24 1.37
1:A:229:ASN:HD21 | 3:A:796:NAG:C1 1.43 1.32
1:B:92:ASN:HD21 | 3:B:797:NAG:C1 1.44 1.26
1:A:82:GLU:HG3 4:A:899:HOH:O 1.35 1.25
1:B:85:ASN:HD21 | 3:B:794:NAG:C1 1.52 1.22

All (3) 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.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#close_contacts
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:B:82:GLU:O | 4:B:1934:HOH:O[3_ 745] 1.84 0.36
1:B:437:SER:CB | 4:B:1924:HOH:O|3_ 755] 1.93 0.27
4:B:1837:HOH:O | 4:B:1884:HOH:O[1 455] 2.15 0.05

5.3 Torsion angles (i)
5.3.1 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 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 726/728 (100%) | 666 (92%) | 52 (T%) 8 (1%) 177 31
1 B 726/728 (100%) | 677 (93%) | 44 (6%) 5 (1%) 26 46
2 D 1/3 (33%) 1 (100%) 0 0 100 | § 100
All All 1453/1459 (100%) | 1344 (92%) | 96 (7%) | 13 (1%) 21 37

5 of 13 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 111 GLY
1 B 486 VAL
1 A 40 ARG
1 B 465 ALA
1 A 210 ALA

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 653/653 (100%) 565 (86%) | 88 (14%)

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 B 653/653 (100%) | 564 (86%) | 89 (14%) |E |
2 D 3/3 (100%) 2(67%) | 1(33%) | [o][o]

All | Al | 1309/1309 (100%) | 1131 (86%) | 178 (14%) |E

5 of 178 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 679 ASN
1 B 129 THR
1 B 614 SER
1 A 704 HIS
1 B 49 LEU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 39 such
sidechains are listed below:

Mol | Chain | Res | Type
1 A 697 GLN
1 A 750 HIS
1 B 715 GLN
1 A 715 GLN
1 A 731 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)

8 ligands are modelled in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#rna
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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 | (OO0 O8RSz 217 = 2
3 |NAG | A | 793 ] - [14,1415] 060 0 15,1921 | 1.82 | 3 (20%)
3 |NAG | A | 794 | 1 [141415] 072 0 15,19,21 | 1.49 | 5 (33%)
3 |NAG | A | 795 | - [1414,15] 0.52 0 15,1921 | 0.93 | 1 (6%)
3 |NAG | A | 796 | - [14,14,15| 049 0 15,19,21 | 1.34 | 3 (20%)
3 |NAG | B |1793] - [14,14,15| 053 0 15,19,21 | 3.05 | 5 (33%)
3 |NAG| B 794 | 1 | 14,14,15 | 0.67 0 15,1921 | 0.94 | 1 (6%)
3 |NAG| B 796 | 1 | 14,14,15| 0.54 0 15,1921 | 1.53 | 1 (6%)
3 | NAG| B 797 | 1 | 14,14,15 | 0.62 0 15,19,21 | 0.56 0

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
3 NAG A 793 - - 2/6/23/26 | 0/1/1/1
3 NAG A 794 1 1/1/5/7 | 0/6/23/26 | 0/1/1/1
3 NAG A 795 - - 0/6/23/26 | 0/1/1/1
3 NAG A 796 - - 0/6/23/26 | 0/1/1/1
3 NAG B 1793 - - 0/6/23/26 | 0/1/1/1
3 NAG B 794 1 - 0/6/23/26 | 0/1/1/1
3 NAG B 796 1 - 0/6/23/26 | 0/1/1/1
3 NAG B 797 1 - 0/6/23/26 | 0/1/1/1

There are no bond length outliers.

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

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(®)
3 B 1793 | NAG | C4-C3-C2 | -5.00 103.58 111.34
3 A 794 | NAG | C3-C4-C5 | -2.67 105.47 110.23
3 A 794 | NAG | O5-C5-C4 | -2.52 105.96 110.13
3 A 794 | NAG | C2-N2-C7 | -2.24 120.19 123.11

Continued on next page...
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Continued from previous page...
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
3 A 796 | NAG | O7-C7-C8 | -2.22 117.97 122.07

All (1) chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
3 A 794 | NAG C1

All (2) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
3 A 793 | NAG | C8-C7-N2-C2
3 A 793 | NAG | O7-C7-N2-C2

There are no ring outliers.

6 monomers are involved in 19 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 A 793 | NAG 6 0
3 A 795 | NAG 3 0
3 A 796 | NAG 2 0
3 B 1793 | NAG 3 0
3 B 794 | NAG 3 0
3 B 797 | NAG 2 0

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 will therefore be empty.

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

EDS was not executed - this section will therefore be empty.

6.3 Carbohydrates (i)

EDS was not executed - this section will therefore be empty.

6.4 Ligands (i)

EDS was not executed - this section will therefore be empty.

6.5 Other polymers (i)

EDS was not executed - this section will therefore be empty.
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