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The following versions of software and data (see references (1)) were used in the production of this report:

MolProbity : 4.02b-467
Xtriage (Phenix) : 1.13
EDS : 236
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.36
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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 3.42 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 | W (294
Clashscore | - 35
Ramachandran outliers | . 7%
Sidechain outliers I I (5.1
RSRZ outliers D 9.9%
Worse Better

I Percentile relative to all X-ray structures

[I Percentile relative to X-ray structures of similar resolution

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Rree 130704 1486 (3.50-3.34)
Clashscore 141614 1572 (3.50-3.34)
Ramachandran outliers 138981 1534 (3.50-3.34)
Sidechain outliers 138945 1535 (3.50-3.34)
RSRZ outliers 127900 1395 (3.50-3.34)

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 of 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% 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 1054 —— 38% 49% 0% -
2 B 336 L 53% 35% 8% -
2 C 336 < 60% 32% 5% .

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:
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
3 CU A 1048 - - - X
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 13860 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 Cation efflux system protein CusA.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 1027 8913 5754 1502 1615 42 0 225 0
There are 7 discrepancies between the modelled and reference sequences:
Chain | Residue | Modelled | Actual | Comment Reference
A -6 GLY - expression tag | UNP P38054
A -5 HIS - expression tag | UNP P38054
A -4 HIS - expression tag | UNP P38054
A -3 HIS - expression tag | UNP P38054
A -2 HIS - expression tag | UNP P38054
A -1 HIS - expression tag | UNP P38054
A 0 HIS - expression tag | UNP P38054
e Molecule 2 is a protein called Cation efflux system protein CusB.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
2 B 322 2458 1555 428 469 6 0 0 0
Total C N O S
2] ¢ 524 2473 1563 430 474 6 0 0 0

There are 12 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
B 408 HIS - expression tag | UNP P77239
B 409 HIS - expression tag | UNP P77239
B 410 HIS - expression tag | UNP P77239
B 411 HIS - expression tag | UNP P77239
B 412 HIS - expression tag | UNP P77239
B 413 HIS - expression tag | UNP P77239
C 408 HIS - expression tag | UNP P77239

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

Chain | Residue | Modelled | Actual | Comment Reference
C 409 HIS - expression tag | UNP P77239
C 410 HIS - expression tag | UNP P77239
C 411 HIS - expression tag | UNP P77239
C 412 HIS - expression tag | UNP P77239
C 413 HIS - expression tag | UNP P77239

e Molecule 3 is COPPER (II) ION (three-letter code: CU) (formula: Cu).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 A 1 Total Cu 0 0
1 1
e Molecule 4 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
4 A 3 3 3 0
Total O
4 B 4 4 A 0
Total O
4 C 8 3 3 0
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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

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
in the sample, but not in the model, are shown in grey.

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the

3 Residue-property plots (i)

e Molecule 1: Cation efflux system protein CusA

Page 6

LTTA zeeH [ | 38€D ® 0S¥1 | 6.9 €59 8TL1
STET | wsed ® 6%HV 8.5d 2991 T4

o <

— — .

-

> A
|
[

[SI)

@

o o

oo
(]

~

<

S

3]

© N~

~ N

0 10

G|

a

< .

©

]

0 ©

-

[

< M

zIeN
32T 1181 o 788l 99 5188 [ | PILT
gzea [ | | osen °
2083 6.L€1 BHPA €11 | evoa
€998 TLSA a2

v0eN (444 TLST OTLA

10% .
Q S
) fre)
X A
o0 -
mol- o
= A |
|
o
~ ©
[
o o
< K&
<+
~
0
%
<
<
©
x
LN )
- o
-
o~
< n

H5a 90TV BTN | | | 9le1 e T¥VA I ° 60.D
S0TM [ | TOET 9.€0 ® OvpL ° ® 80
| %0TA 0121 00EA BLET ® 68Vl ° 8999 8£9d ® LOLA
€01d [ | | esza €L€D ® scvA ° 1 1€94 oI
902 8624 L TeT o le¥d ° 9g9M
162V o T1.8d o 9gvM T0SH %93b [ | Y0LY
® sev 962N 04€7T I | 0081 | [ | ££90 ® €0LA
36T 69€S ° ® 6671 1984 | zeod | |
g6TH [ | 89€T £e7) 867d 0988 TE9Y 0041
| | 0621 | | ® ZEWN 1691 6559 I | |
| 961 T6Ta | eszA ® S9EA 1850 ® 96%A — ® 169V
S6A 1611 88TA $9€T ® S6vA ° 8291 I
o 64 [ osTA | | oev ° o v6vI 533N el
W | een 68TA $8CA 29€eS ° €67V e 9291 5690
< T6A 88Th [ | TOLH ° 1 £55d 529 | €69
e 62M 168 [ | 1828 09 ° ® 2ssM ® 1690
| szl | osa 98TH | oszy 65EH e StiH 98VM I | Te9V
689 v8TA 6.2N 8geN o wewd S8%Y zz9d 06971
e 884 £8TA | slz1 1S€T ® £CvH ¥8YA 6%SL | Te91 ® 689A
180 81 1123 9ged o czwh €8yl 8791 0z9d e 839l
98s [ | | oy | I ® TThM z8vi T | erov 1899
€21 984 6.L1S Va3 0zva o T8Vl 9738 8195 | 9898
[ | [ | P | etva 0874 $HST [} ® 989
0LTL zLed | zsen ® 8171 | ey ISV 7T9L 7893
TLZH TSEA LT%Y 8171 o €198 £891
+ 0.2a | osey [ | L1vd oi 219v | T89n
| 69zd 6VEN ST L 9mn 1 1891
$STY 8929 | sven | eivE SLpd ® 68SL 089d
| | 1921 LPET e TT%I 7 ® 8gsl 809) 6.9S
0STY | 99zh oved ® OT¥H £L9Y LE9Y 2099 8L9%
| | S9ZA sved 60%A I 9g5d 9094 1491
SHTA | | vhed ® 80%I GESM S09A | 990
PRI 29zA £7ET ° 0L%h | bESH I ® G.91
€71V 192 zreT 6979 £€4T ® 798
| | | o9zy 17 [ | 2ESA 209A €491
6£T1 6521 ovEd ® ©OvA 99%L TESY | toed I
SETM 8SCA 6£€S SOVH | govd o 0£s1 009d
| lemd [ | 8e€T 20%Y v9vI 6251 [ | 0491
9ETA 9vel LEEN ] £9%d o 8291 9651 | 690
SETH | oveH | 9gea 86€1 z9v1 Lzsd | 8691 899N
PHEN agel | Leey ® 19%d 9ZSH $63) 199Y
£ved — ® 96l 0978 I | gesa 9991
I 36€D | 6SYT T65L $99d
12TV 0g€T $6€9 8571 ® £esH | o768 $99d
| 9zis | 0ve1 | | . g6eT | 8% 2esT 0650 €991
STTA 6€CL LTed ® u6Es 9571 1291 | 6881 299M
| | sech | ezea I I | ozea 883 I
1211 at szek 619 [ |
0T T | ogek | veel 68EN £5%S 8TSN $85H 659V
| 6T [} €2EL PAL:H] | | 8591
8TTh [ | TTEN ° | odd 08I [ |

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


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

3T56

wwPDB X-ray Structure Validation Summary Report

Page 7

8,4
€8LT
8LV

08.d
6LLS
8L.La

CTLLA

69.LN

99L&

Ll

9G.LA

TSLA
0G.LY

8%.LL

9%.Ld

YrLD
ov.LA

ceLN
T1€.3

8TLI
Lgla

{49}

® .98d

€984
® 7984

@® 6S8S
8984

€€6'T

0€64d

9z6L
(4 4

azeT
T26H

L68Y

2684
T684
068Y

8884
18871
9881

® 8661
166d
9661

€66V

T661

@ 1.6

@ <TveA
T¥6D

@ 8€6V
LEBY
9€6A

fllux system protein CusB

6E0TM

® 9€0Td

L

2e0Td
TE0TI

62074
82011

92071

¥2o1d
€TOTY

T20TI

0n e

6T0TD
8T0TD

Cat

9TOTI
ST0Td
v10TV
E€T0TV
CT0TI
11074
0T0TS

000TM
6661

e Molecule 2

%

8%

35%

53%

Chain B

29Th
T9TV

L%1D

Eiads]
vrIA

8ETT

€CTI

0zZTh
6TTA
8114

9TTX

0TTd

801D

SOTL

66A
861

B
Ll

261

98d
580

€84
Z8A

Y924
€920

(Gsta
8S5CA

€9CS
[4stacs

0821

SvCH

e£ved

LETH

SETA

0€TY
62cI

3

€221
ozey
81¢I
€1ed
[q144
T1eH
8024

s0zh
v0CI

002V

8611

LLT0

SLTY
ZAR%

8911

7913
€918

6eed
8€€d

3

7eEq

CEET

62€S

G2ET

eeed
ceed

6TEL
8TEN

91€d

60€d

L0€T
90€Y

70eQ

662
8621
Lecd
9621

62T
€6CL

L8TA

§82d

28Tl
T8ZM

8.CI

j2ka 8
€.2a

T.L2H

892A
1921

96€d

76EV

flux system protein CusB

T6EL

88€d

LLEN

0n e

Cat

e Molecule 2

5%

32%

60%

9911
S9TA
¥o13

T9TV

6GTA

9GTd

€STT

TSTT
0STT

SYTh

0¥TA

8ETT
LETd

7498

9921

Y924

j1an
€G2S

0§21

SvTh
474
eved
zvea
T¥CH

LETH

T61d
06TH

L8171

2811
1871

8LTIL
LLTD
9L11

YLTL

CTL1D

0L74

09€Y
63eb
8Ged

i

€ced

Tzes

Ll

60€d
80€X
L0€T
90€Y

70€d

COEN

00€A

L62d
9621
g62h
¥621

Ll

%821

18CM

6,24

9,271

69¢d

L9921

O

R LDWIDE
PROTEIN DATA BANK

W



3T56

wwPDB X-ray Structure Validation Summary Report

Page 8

6684

S6€T

G8EI
78€T

8LEA

SLed

cLEY

89¢€Y

79en

O

R LDWIDE
PROTEIN DATA BANK

W



Page 9

wwPDB X-ray Structure Validation Summary Report

3T56

4 Data and refinement statistics (i)

Property Value Source
Space group H32 Depositor
Cell constants 160.12A  160.12A  684.95A .
Depositor
a, b, c,a, B,y 90.00° 90.00°  120.00°
. 49.25 - 3.42 Depositor
Resolution (A) 1925 — 3.42 EDS
% Data completeness 88.8 (49.25-3.42) Depositor
(in resolution range) 98.7 (49.25-3.42) EDS
Rinerge 0.15 Depositor
Reym (Not available) Depositor
<I/o(I)>" 1.69 (at 3.40A) Xtriage
Refinement program PHENIX 1.6.4 486 Depositor
R R 0.259 , 0.294 Depositor
7 Phfree 0.259 . 0.294 DCC
Rree test set 2290 reflections (5.02%) wwPDB-VP
Wilson B-factor (A?) 69.0 Xtriage
Anisotropy 0.130 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.26 , 76.8 EDS
L-test for twinning? <|L| > =048, < L?> =0.31 Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.85 EDS
Total number of atoms 13860 wwPDB-VP
Average B, all atoms (A?) 96.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.60% 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.

WO RLDWIDE
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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:
CU

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
RMSZ | #|Z| >5 | RMSZ | #|Z| >5
1 A 0.23 0/9093 0.44 | 0/12371
2 B 0.22 0/2498 0.44 0/3401
2 C 0.22 0/2513 0.44 0/3421
All All 0.23 | 0/14104 | 0.44 | 0/19193

Mol | Chain

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 8913 0 9201 752 0
2 B 2458 0 2522 135 0
2 C 2473 0 2533 104 0
3 A 1 0 0 0 0
4 A 3 0 0 0 0
4 B 4 0 0 0 0
4 C 8 0 0 0 0
All All 13860 0 14256 972 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 35.

PROTEIN DATA BANK
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The worst 5 of 972 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:604:ARG:HH21 1:A:604:ARG:HG3 1.11 1.16
1:A:573:-MET:HE2 1:A:625:GLU:HG2 1.24 1.15
1:A:828|B]:ALA:HA | 1:A:829|B|:ARG:HB2 1.27 1.09
1:A:62:GLU:HB2 1:A:86:SER:HB2 1.32 1.06
1:A:62:GLU:HA 1:A:65:VAL:HG22 1.39 1.04

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 1149/1054 (109%) | 1003 (87%) | 119 (10%) | 27 (2%) 6] 34
2 B 320/336 (95%) 279 (87%) | 35 (11%) 6 (2%) 8| 37

2 C 322/336 (96%) | 293 (91%) | 28 (9%) | 1 (0%) 41 74
All | Al | 1791/1726 (104%) | 1575 (88%) | 182 (10%) | 34 (2%) E 37

5 of 34 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 35 PRO
1 A 67 TYR
1 A 638 PRO
1 A 813|A| | LEU
1 A 814|A] | LYS

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

PROTEIN DATA BANK
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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 956/871 (110%) 811 (85%) | 145 (15%) 15
2 B 263/275 (96%) 221 (84%) | 42 (16%) 13
2 C 265/275 (96%) | 235 (89%) | 30 (11%) 6] 25
All All 1484/1421 (104%) | 1267 (85%) | 217 (15%) 16

5 of 217 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 804[A] | ILE
1 A 1037 LEU
2 C 187 LEU
1 A 841|B] | GLN
1 A 975 HIS

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 42
such sidechains are listed below:

Mol | Chain | Res | Type
2 B 120 GLN
2 B 390 ASN
2 B 125 GLN
2 B 316 GLN
2 C 177 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 monosaccharides in this entry.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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5.6 Ligand geometry (i)

Of 1 ligands modelled in this entry, 1 is monoatomic - leaving 0 for Mogul analysis.
There are no bond length outliers.

There are no bond angle outliers.

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

No monomer is involved in short contacts.

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.


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 | 1027/1054 (97%) 0.63 158 (15%) 2, 106, 283, 420 | 96 (9%)
2 B 322/336 (95%) -0.22 4 (1%) 179 770 | 2, 33,92, 166 0
2 C 324/336 (96%) -0.20 3(0%) | 84] 83 2, 33, 81, 209 0
All | Al | 1673/1726 (96%) 0.31 165 (9%) | 2, 54, 257, 420 | 96 (5%)

The worst 5 of 165 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
539 | THR 9.7
386 | LEU 8.0
438 | VAL 7.8
402 | SER 7.7
890 | ALA 7.7

—| o | = =
= Q| | >

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 monosaccharides in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9’ lists the number of atoms with occupancy less than 0.9.


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
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
3 CU A 1048 1/1 0.78 1.16 | 478,478,478,478 0

6.5 Other polymers (i)

There are no such residues in this entry.


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