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Refmac : 5.8.0158
CCP4 : 7.0 (Gargrove)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) :  trunk30967
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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 3.10 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
Rfree N 0.332
Clashscore D 24
Ramachandran outliers I 5.9%
Sidechain outliers W 8.2%
RSRZ outliers I I I 2.2%
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))
R frec 111664 1115 (3.12-3.08)
Clashscore 122126 1042 (3.10-3.10)
Ramachandran outliers 120053 1010 (3.10-3.10)
Sidechain outliers 120020 1010 (3.10-3.10)
RSRZ outliers 108989 1089 (3.12-3.08)

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

%

1 A 473 . 34% 51% 8% 6%
%

1 B 473 33% 51% % 1%
7%

2 C 222 - 46% 45% 8%
2%

2 E 222 45% 24% 10%
%

3 D 211 . 49% 45% 5%
2%

3 F 211 - 42% 51% 7%
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2 Entry composition (i)

There are 3 unique types of molecules in this entry. The entry contains 13223 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 H(+)/Cl(-) exchange transporter clcA.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
L A Add ggga?)l 21(;;0 5121 5(6)2 280 0 0 0
! B 44l gggzl 21C74 51214 5(5)6 280 0 0 0
There are 2 discrepancies between the modelled and reference sequences:
Chain | Residue | Modelled | Actual Comment Reference
A 148 GLN GLU | ENGINEERED | UNP P37019
B 148 GLN GLU | ENGINEERED | UNP P37019
e Molecule 2 is a protein called Fab Fragment (Heavy Chain).
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 ¢ 221 ?(()5 t72;1 1 (?7 7 21;14 3(1)5 2 0 0 0
2 b 221 ?2 t;;l 1 OC7 7 21;14 3(1)5 2 0 0 0
e Molecule 3 is a protein called Fab Fragment (Light Chain).
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3 b 211 1112;1 1(%8 21;11 3(??4 S 0 0 0
3 F 211 1112;1 10008 21;11 3(??4 g 0 0 0
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34%

%

Residues are color-coded according to the number of geometric quality criteria for which they
. B
Chain A:

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.

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 geometryand electron density.

e Molecule 1: H(+)/Cl(-) exchange transporter clcA

3 Residue-property plots (i)

Page 4

cLY
TLL
OLH

891
L9V

SOW
794

091
6GM

€64

3

L%D

vvL

8EW
LEA

SEL

€€1

TEL
0eN

82y
Lca

0
N
=

INe)
N
H o

~
—
-4

0L1D

® 8911

9914

€971
29TA

0974
6STD
8STI
LSTN

GSTD
$STI
€8T
TSTA

081d
671D
Eiads]
Ly1d

SPTT

2824
T8CH
0821
6,271

L.2d
9LTH

€LTA
TLTM

02N
6924

L9zd
992D

0921

9621
SGTA

[4stag)
TSclL
0GZN

8¥%cd

¥¥C1
ey
ved
T¥CA

6€CI

i

VECTH

ceTd

0€TH
6CCTA
8CCTH
Lee1

€221
{4448

0zeI
6124

9TCH

LevI
9CYI

¥Zvd
4748
(44728
1271

STVH
vivd
€171
(457
91
(05728

LOVL
90%1
S0%d

e Molecule 1: H(+)/Cl(-) exchange transporter clcA

£0%Y

7%

MO OO N NS
©QONNNKES
s A>ZE<Aa=

9%

10
©
Ai

51%

33%

%

Chain B: :

SLK

0
©
=

®
0
12

N~ 00
m M <
o= |2

SEL

€€1

TEL

82y
Lea
9¢1
SC1

€cy
(498

614
814

20Td

00TA
663

LBA

v6X
€60

T6N
06Y
681
88A

988

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

2EXY

wwPDB X-ray Structure Validation Summary Report

Page 5

8¥cd

112l
0TCA
6024

Teed
0zZeT
61€T

L1ed

v1€d

CIel

3

80EA

S0€T
70€1
£0€D

662D
8621

962D
S62D

8LET

vLen
ELEN

0LeY
69€L

L9€T

€9€T

T9€T
09€W
69ed
8GEV
L9€e4
9S€1

75eD

csey
TS€D
0ses

(474728

0v¥d
B6EVL

LEVD

Fab Fragment (Heavy Chain)

SEYT

1

0€¥%T

LTv1
9TYI

¥evd
€2V'1

e Molecule 2

Tev1

8%

45%

46%

<
N
<

4%
[

Chain C

N
=

894

99a
SO
791
€98

094

67D

LYM
oV

54728

(U4
6D
8€Y
LEA

ges
YEW
e€em
(499
e

[ =]
N @
>~ 0

©
N
(&

N
N
o

9d

YYIA

(%424

[q54%

012s
602V

LOCH

S0CA

£02D

TOZA

6673
861S
L67d

S6TS

261d
T6TA

68TA
88TS

€8TA
2811
81V

8111

9LTV

Ll

L9771

7918
€9TN
29TM

I

9873

€GTA

0STA
6711

LY1D
9Y11

Fab Fragment (Heavy Chain)

e Molecule 2

10%

44%

45%

4%
[

Chain E

N I-ﬂ‘D-O,
£ S| B

0LI
691

99a

29d

1

9GS

€9d

TSI

8¥I

oV

T9d
oy
6€b
8€Y

9EM

[ =]
N @
>0

441

[4é)

811

91D

4SS

(0 %]

e OvIV

® ¥eld

CETT
T€1d

6CTA

921d
SCTL
i£92%

9.4

TLN

602V

LOCH

T0ZA

+

L61d

S6TS

2¢61d
T6TA

68TA
88TS

98TS

€8TL
[4:19¢

08TV
® 6.LTb
8LT1

S.1d
i ZA%S

TLIA

Ll

€9TN
29TM

Ll

€9TA

TSTH
0STA
6711

L71D
9711

PIA

@ Tccd

Fab Fragment (Light Chain)

e Molecule 3

%
i

5%

45%

49%

Chain D

R LDWIDE

O

PROTEIN DATA BANK

W



2EXY

wwPDB X-ray Structure Validation Summary Report

Page 6

89L
19D
998
99D

29TM

6STT
8STA

CSTS

0STa
6%TI
8YIA

9%

8ETd
LETN

SETT
YETd

CETA
121D
9CTs
SCTL

8T1d

9TTI

YITA

21id

€0TT

TOTL
001D

164

s6b

680

984
€8V

084

7814

[4:19'¢

0811
6LTL
8411
YLIN

0L1S

Fab Fragment (Light Chain)

e Molecule 3

4%

7%

51%

42%

Chain F
Is 2 2'8'2-3 EI

9LL

PLI
€LL
LT

0LA

SEX
ven

cel
TER
0gs
6CA
8CS
Les

(NI
NN N
= O n

0zl

© ~ )
- =
v A -

8STA

(41

0S1Q
6%TI
8YIN

VTN

8ETd

SeTT
veTd
€ETD
CETA
TETA

3

STl

0zTs

8T1d
L1174
9TTI
ST1S
YITA

21id
TV
OTTY

SOTI

€071

O - Nm ~ oo
DO N0 OEED D O
oo o
wn >0 M| oo

TOTL
007D

164

b

S6b
v6d

06M
680

18D
984
S8A
78l
€8V
(44
780

6LV

e 112V
0T2H
60CN

L02s
902%
S0CA

€02d
20zs

L8TH
9814

@ 28Ty

08TT
6LTL
8LTT
PLIN

S9Th
7910

29TM

6GT1

O

R LDWIDE
PROTEIN DATA BANK

W



Page 7

wwPDB X-ray Structure Validation Summary Report

2EXY

4 Data and refinement statistics (i)

Property Value Source
Space group c121 Depositor
Cell constants 219.64A 119.79A 151.30A .
Depositor
a, b, c, a, B, 90.00°  128.09°  90.00°
. 19.97 - 3.10 Depositor
Resolution (A) 4945 — 3.10 EDS
% Data completeness 95.6 (19.97-3.10) Depositor
(in resolution range) 95.5 (49.45-3.10) EDS
Rinerge (Not available) Depositor
Reym (Not available) Depositor
<I/o(I)>" 2.80 (at 3.12A) Xtriage
Refinement program CNS 1.1 Depositor
R R 0.328 , 0.352 Depositor
) Thfree 0.309 , 0.332 DCC
Rree test set 2595 reflections (4.84%) wwPDB-VP
Wilson B-factor (A?) 82.6 Xtriage
Anisotropy 0.573 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.29 , 43.3 EDS
L-test for twinning? <|L|>=052, <L?*>=036| Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.89 EDS
Total number of atoms 13223 wwPDB-VP
Average B, all atoms (A?) 77.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.30% 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, 0.333 respectively for untwinned datasets,
and 0.375, 0.2 for perfectly twinned datasets.
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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 | a7 #|Z] >5 RMSZ #Z] >5

1 A 0.50 0/3405 0.68 0/4621

1 B 0.51 0/3376 0.69 0/4583

2 C 0.77 1/1721 (0.1%) 0.88 1/2355 (0.0%)

2 E 0.77 | 4/1721 (0.2%) 0.86 0/2355

3 D 0.62 0/1660 0.77 | 1/2257 (0.0%)

3 F 0.74 1/1660 (0.1%) 0.83 0/2257

All All 0.63 | 6/13543 (0.0%) | 0.77 | 2/18428 (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
E 0 1
3 F 0 1
All All 0 3

The worst 5 of 6 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
2 C 61 | THR | CB-CG2 | -7.07 1.29 1.52
2 E 121 | SER C-N -6.33 1.19 1.34
2 E 121 | SER C-0 5.50 1.33 1.23
2 E 121 | SER CA-C 5.16 1.66 1.52
3 F 201 | THR | CB-CG2 | -5.14 1.35 1.52

All (2) bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
2 C 61 | THR | OG1-CB-CG2 | -9.16 88.94 110.00
3 D 201 | THR | OG1-CB-CG2 | -5.44 97.48 110.00
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There are no chirality outliers.

All (3) planarity outliers are listed below:

Mol | Chain | Res | Type | Group

1 B 419 | TYR | Sidechain
2 E 95 | TYR | Sidechain
3 F 31 TYR | Sidechain

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 3333 0 3486 388 0
1 B 3304 0 3459 372 0
2 C 1672 0 1654 119 0
2 E 1672 0 1654 127 0
3 D 1621 0 1546 94 0
3 F 1621 0 1546 130 0
All All 13223 0 13345 1156 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 44.

The worst 5 of 1156 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)
3:D:16:GLY:HA2 | 3:D:76:THR:HG23 1.28 1.06
1:A:381:GLN:NE2 1:A:381:GLN:H 1.54 1.06
1:B:381:GLN:H 1:B:381:GLN:NE2 1.53 1.05
3:F:192: THR:HA | 3:F:207:SER:HB3 1.37 1.05
1:A:223:ILE:HD11 | 1:B:426:1LE:HG22 1.39 1.04

There are no symmetry-related clashes.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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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 442 /473 (93%) 311 (70%) | 103 (23%) | 28 (6%) |
1 B 439/473 (93%) 296 (67%) | 111 (25%) | 32 (T%)

2 C 219/222 (99%) 174 (80%) | 35 (16%) | 10 (5%)
2 E 219/222 (99%) 180 (82%) | 28 (13%) | 11 (5%)
3 D 209/211 (99%) 169 (81%) | 27 (13%) | 13 (6%)
3 F 209/211 (99%) 165 (79%) | 36 (17%) 8 (4%)

All | ALl | 1737/1812 (96%) | 1295 (75%) | 340 (20%) | 102 (6%)

5 of 102 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 132 PHE
1 A 171 ASP
1 A 201 ILE
1 A 283 VAL
1 A 307 PHE

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 335/358 (94%) 305 (91%) | 30 (9%) 37
1 B 332/358 (93%) | 304 (92%) | 28 (8%) 41
2 C 181/182 (100%) | 163 (90%) | 18 (10%) | |8} 32

Continued on next page...


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
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Continued from previous page...

Mol | Chain Analysed Rotameric | Outliers | Percentiles
2 E 181/182 (100%) | 162 (90%) | 19 (10%) 29
3 D 185/185 (100%) | 177 (96%) 8 (4%) 32 66
3 F 185/185 (100%) | 173 (94%) 12 (6%) 19 52
All All 1399/1450 (96%) | 1284 (92%) | 115 (8%) 127 42

5 of 115 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 B 379 PHE
2 C 67 LYS
3 F 46 TRP
1 B 381 GLN
2 C 4 LEU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 38 such
sidechains are listed below:

Mol | Chain | Res | Type
1 B 157 ASN
1 B 287 ASN
3 F 137 ASN
1 B 270 ASN
1 B 318 ASN

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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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)

The following chains have linkage breaks:

Mol | Chain | Number of breaks
2 E 1

All chain breaks are listed below:

Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 B 121:SER C 122:ALA N 1.19



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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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 444/473 (93%) -0.05 6 (1%) |75 56 | 50,77,100,111| 0
1 B 441 /473 (93%) -0.05 5(1%) |80 64 |46,76,103,121| 0
2 C 221/222 (99%) 0.11 9 (4%) 37 | 18] | 43,74, 94, 125 0
2 E 221/222 (99%) 0.16 8 (3%) 42 |21 | 40,75, 95, 116 0
3 D | 211/211 (100%) 0.23 2 (0%) |84 70 | 57, 85,98, 103 0
3 F | 211/211 (100%) 0.16 9 (4%) 35 | 17| | 40,71, 99, 110 0
All | Al | 1749/1812 (96%) |  0.06 |39 (2%) 62 40 | 40,77, 99, 125 0

The worst 5 of 39 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
72 | ALA 5.0
136 | SER 4.7
235 | GLU 3.8
235 | GLU 3.7
153 | GLU 3.5

|| | | Qf >

1
2
1
1
3

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.


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
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6.5 Other polymers (i)

There are no such residues in this entry.


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

	Overall quality at a glance i
	Entry composition i
	Residue-property plots i
	Data and refinement statistics i
	Model quality i
	Standard geometry i
	Too-close contacts i
	Torsion angles i
	Protein backbone i
	Protein sidechains i
	RNA i

	Non-standard residues in protein, DNA, RNA chains i
	Carbohydrates i
	Ligand geometry i
	Other polymers i
	Polymer linkage issues i

	Fit of model and data i 
	Protein, DNA and RNA chains i 
	Non-standard residues in protein, DNA, RNA chains i 
	Carbohydrates i 
	Ligands i 
	Other polymers i 


