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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 user 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

Xtriage (Phenix) : NOT EXECUTED
EDS : NOT EXECUTED
Percentile statistics : 20161228.v01 (using entries in the PDB archive December 28th 2016)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : recalc28949
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http://wwpdb.org/validation/2016/XrayValidationReportHelp
http://wwpdb.org/validation/2016/XrayValidationReportHelp
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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 3.45 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 - 59
Ramachandran outliers D 12.2%
Sidechain outliers 0 W 11.7%
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 112137 1040 (3.52-3.40)
Ramachandran outliers 110173 1009 (3.52-3.40)
Sidechain outliers 110143 1010 (3.52-3.40)

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 388 27% 54% 15%
1 B 388 28% 53% 15%

WORLDWIDE
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PROTEIN DATA BANK
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2 Entry composition (i)

There is only 1 type of molecule in this entry. The entry contains 5616 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 Na(+)/H(+) antiporter 1.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 376 2808 1865 457 473 13 0 0 0

Total C N O S
1 B 376 2808 1865 457 473 13 0 0 0



http://wwpdb.org/validation/2016/XrayValidationReportHelp#entry_composition
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15%

54%
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27%

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

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
sample, but not in the model, are shown in grey.

3 Residue-property plots (i)

Note EDS was not executed.
e Molecule 1: Na(+)/H(+) antiporter 1

Page 4
Chain A:

291 0ETY | g6TV | | seer 891 TETV 96TA
| 99y 621d $6T1 I Lzeh 291 0ETY | g6TV
39a | gerr | g6TA 2921 9zeh |99y $6T1
[N 12TV 61V 192k | ezer 990 o 8err | g6TA |
€91 CoziM 1671 09y HTEL HON T6TY
zon 4T 06TV 6STA . [ g1 ogzim
191 | veia | es8TA 85ZM . 29M I
091 €21y 88TV [ | 191 C vera
ozed 09T

~
n
4
-
< w0
0 W0
a o
=4

S81D 61€T

9SN 0Z1d

-
15%
~
wn
£

€8TS T821

[
vsd z8TV [ ] 9T1€1 08€1 | gsr
€91 L 18TH 8vey sTEN 1 $58 [£:1A1
| 9TIN 0878 Lyed $IET LLEX €91 L I8TH
03A L 6L 9%ZS I 9.€D [ | 9TIN 0818
674 8.1a feiza't S.€T 0SA L eLTT
| sv1 [z | | when | TIEV BLEA 64 8L1a
b 1171 9LTL £HTH 0T€1T | elev | sv1 [2zn |
%A L otTT SLTA 474 | eosm TLES b 1171 9LTL
shd 60TV L w14 hizact 80€D | T.88 9tA L otTT SLTA
oL 80Td €71 ovey 1084 0L€1 Sbd 60TV L w14
£vd LOTA LTy | 9081 69€S oL 80Td €471
Zv1 9071 TLT1 S0€S 89€H £vd L0TA LTy
CoThd SOTH 0471 H0ET L9EA 1
0va | 01D 6971 9gzd | gogn 99€T . CThd
6EH €019 8971 qezd 20T G9€T S 0va
SEA 2071 [ | | vEey | Toed $9€9 o 6EH
| olem 10TV S9T1 £ETA 00€) £9€T 8EX
9€D ootV ¥91Q | eser 6625 I oM
| ges 661 [ | TETA 8621 9€H
BEL 86A 09TV | ogzn 1621 09EM | ges
1 16d 6511 62Ty 9621 6SEN HEL
168 964 [ | [ | 5629 8g€T [ |

0EN Sev 9811 9zey 6Ty
£6C1

0EN

o

—
[
Q
+
i 3
6V 9314
f c6b [ wer 0zz1 A
gTv 264 £5TY 1 £SEA + STy
Cowe1 161 2ST1 zSES nn.a” L owe1
4 068 18TV 9TZM | 1gen 4
ey 68Y ST 8821 o0ged — 9Tz
1 . . 1821 1 + ST21
611 98zs 9pEY ~—
| oe11 17T a8zl SPET s | e11 .
L1 9%1S TTEA 82T phed ~
I 781 5919 0121 eve1 - S I TTeA
jad! (423 MF\ IS 0121
$19 L eptT THER = $19
| g1 6LA THTIY 08ZL I Z | g1 .
434 | e 1911 6LTA
121 0¥TA 8e€D .- 9029
9.9 Ceem . Le61 — g0zl |
| oQum 8ETT £02H 9£€D [} 502
$.1 LETY | zogy [VE43 | geed ..|.u. .. £02H
€41 9eTd 102D $LTA $EET O m | zozy
TLd | gewv | 0020 [ | £ee1 < o 1029
|14 $ETI 6671 TLTN zeED o = | 00z
0LA £€7a | 86IN TEEA M < 6671
69V ZETL 1671 f 0EEA -~ | 8BIN
891 TETY 96TA q9zd 62EN ° O L6TT

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

1ZCD

+—
—
)
o
Q
o'
>
—
<
g
g
=
9p]
=
.S
=
g
G
=
<&}
—
=
-
]
=
—
+—
[9p]
=
D
>~
an}
@)
ol
E
=

Page 5

TEED
TEEA
0€EA
B6TEN

LzTED
9zED
GZeEX

STEN

0T€T

80€0
L0€d

S0€S
Y0ET

oM < 0 ©
© © © ©
M MM 0
= U H A

08TL
6.LTA

LTS
j2xa8

9.eD

SLeI
TLEN

CTLES

0LET

L9EN

09eM
6SEN
8S€I

€SEN
CSES

0sed

oveY
Svel
vved
ever
Tves
TYER

8€ED
LEET
9€ED

veeT
€E€ET

O

R LDWIDE
PROTEIN DATA BANK

W



Page 6 wwPDB X-ray Structure Validation Summary Report 1Z2CD

4 Data and refinement statistics (i)

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

Property Value Source
Space group P 212121 Depositor
Cell constants 108.87A 121.72A 123.58A .
Depositor
a, b, c,a, B,y 90.00° 90.00° 90.00°
Resolution (A) 15.00 — 3.45 Depositor
/0 Data completencss 91.2 (15.00-3.45) Depositor
(in resolution range)
Rinerge (Not available) Depositor
Reym (Not available) Depositor
Refinement program CNS 1.1 Depositor
R, Ryree 0.316 , 0.316 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 5616 wwPDB-VP
Average B, all atoms (A?) 121.0 wwPDB-VP



http://wwpdb.org/validation/2016/XrayValidationReportHelp#data_stats
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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 | pyiar 1 4171 55 | RMSZ | #(2] =5
1 A 0.49 0/2867 0.73 | 1/3910 (0.0%)

B 0.49 | 0/2867 | 0.73 | 1/3910 (0.0%)
All | ALl | 049 | 0/5734 | 0.73 | 2/7820 (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 A 0 1
1 B 0 1

All All 0 2

There are no bond length outliers.

All (2) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(®) | Ideal(°)
1 A 119 | ASP | N-CA-C | 5.04 124.60 111.00
1 B 119 | ASP | N-CA-C | 5.02 124.56 111.00

There are no chirality outliers.

All (2) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 112 | TYR | Sidechain
1 B 112 | TYR | Sidechain



http://wwpdb.org/validation/2016/XrayValidationReportHelp#model_quality
http://wwpdb.org/validation/2016/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 2808 0 2993 352 0
1 B 2808 0 2993 339 0
All All 5616 0 2986 684 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 59.

The worst 5 of 684 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:119:ASP:HB3 | 1:A:120:PRO:HD3 1.19 1.13
1:B:119:ASP:HB3 | 1:B:120:PRO:HD3 1.20 1.10
1:A:330:VAL:HG11 | 1:A:380:LEU:HB2 1.32 1.09
1:B:330:VAL:HG11 | 1:B:380:LEU:HB2 1.32 1.06
1:B:96:PHE:HB3 1:B:97:PRO:HD3 1.47 0.97

There are no symmetry-related clashes.

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 | 374/388 (96%) | 235 (63%) | 94 (25%) | 45 (12%) | [oJ[6] |
1 B | 374/388 (96%) | 234 (63%) | 94 (25%) | 46 (12%) ﬂl

All | ALl | 748/776 (96%) | 469 (63%) | 188 (25%) | 91 (12%) 0| |



http://wwpdb.org/validation/2016/XrayValidationReportHelp#close_contacts
http://wwpdb.org/validation/2016/XrayValidationReportHelp#torsion_angles
http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_backbone
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5 of 91 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 86 GLY
1 A 87 SER
1 A 95 ALA
1 A 119 ASP
1 A 126 TRP

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 291/303 (96%) | 257 (88%) | 34 (12%) 6] 28
1 B 291/303 (96%) | 257 (88%) | 34 (12%) 6] 28
All All 582/606 (96%) | 514 (88%) | 68 (12%) 6] 28

5 of 68 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 312 LEU
1 B 56 ASN
1 B 296 LEU
1 A 315 LYS
1 B 16 ILE

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes.

sidechains are listed below:

Mol | Chain | Res | Type
1 A 359 ASN
1 B 30 ASN
1 B 198 ASN
1 A 271 ASN
1 A 318 HIS

5 of 18 such


http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_sidechains
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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)

There are no ligands in this entry.

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#rna
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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)

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.


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