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TRIGONAL CRYSTAL FORM OF HEAT SHOCK LOCUS U (HSLU) FROM
ESCHERICHIA COLI

Bochtler, M.; Hartmann, C.; Song, H.K.; Bourenkov, G.P.; Bartunik, H.D.
1999-12-18

4.00 A(reported)

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
Mogul : 1.7 (RC4), CSD as536be (2015)

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) :  trunk26865
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Page 2 wwPDB X-ray Structure Validation Summary Report 1DO2

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 4.00 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 0 I 60
Ramachandran outliers 0 I 0.8%
Sidechain outliers I 35.2%
Worse Better

0 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))
Clashscore 102246 1052 (4.40-3.60)
Ramachandran outliers 100387 1005 (4.40-3.60)
Sidechain outliers 100360 1013 (4.42-3.58)

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 442 17% 52% 21% %
1 B 442 22% 50% 18% %
1 C 442 16% 50% 24% %
1 D 442 21% 53% 6% . 8%

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
2 ANP A 900 - - X -
2 ANP C 905 - - X -
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2  Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 12926 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 PROTEIN (HEAT SHOCK LOCUS U).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
! A 407 rggtlzl 20%8 51;14 6(2)4 1SO 126 0 0
1 B 407 rggtlzl 2()%8 51;14 6(;4 1SO 492 0 0
1 ¢ 407 rg;i&g 2(%8 51;14 6(2)4 1SO 103 0 0
1 b 407 ggtlaél 2(%8 51;14 6(2)4 1SO 184 0 0

e Molecule 2 is PHOSPHOAMINOPHOSPHONIC ACID-ADENYLATE ESTER (three-letter
code: ANP) (formula: CloH17N6012P3).

,l\ N
. 1h
‘ 0H
Mol | Chain | Residues Atoms ZeroQOcc | AltConf
Total C N O P
2 A 1 31 10 6 12 3 0 0
Total C N O P
2 C 1 31 10 6 12 3 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.
e Molecule 1: PROTEIN (HEAT SHOCK LOCUS U)

3 Residue-property plots (i)

Note EDS was not executed.

Page 5

09D
691
849d
LS9D
961
SGN

€91

6L

LyE

£7E

07T

8EN
LeY¥

SEM

EEN

£€TTV

0CTTY

8TTY

9111

231
€TTA

80TA
LOTY

S0Ta
7071
€071

TOoTH
00TI

86S

™
@
<

6LI

0 @ o 0 ~ ©
© © ~ N~ ~ N~
(5] = 7 = [

29D

cL1E
TLIA

691a

€971

TOTH
0974

84TV

elcia g
vaTv
€818
241d
1814

6710

PAAYS

SHTD

THIN
TPIN

*

LETd

8¥vcH

+

4443
evey
Z¥ea
92

6€T1
8€TH

9€td
SETN
vETA
£€TT

€Y
0ETY
6¢cH

92CI
etda

0.2d

S9¢H

2920

09gy
6Gca
8GTI

vaca
€9CA
[4tan
TSTH
0SCH
6%2h

0Lgd

voen
£9€D

T9EL

6GEN

GSER
ged
€9€N
zSEL

6vEV
8veN
Lved
obed
ShEL
420"
V€I
[44%°S

0ved
6EEQ

9EEL

0EEA
62€Y
8TEI
LTEd

€zed

12€d

€T%T
(45744

0THV
60%a
80%&
L0%S

S0%a
vovaE
E0%KW
[ 4o
1094
00%2
66€T

96€H
S6€T

£6€Y

06€1

98€S

¥8EN
€8EA

08EY
6LEV

9LET

bLEN

TLED

8%

18%

50%

22%

e Molecule 1: PROTEIN (HEAT SHOCK LOCUS U)

Chain B:

90

691

LS9

SSGH
91
€91
TSN
9%

6L
8YA

SvY

(47
TPN

8EW

9gYd
SEM

EEN
[4x
1€1
0EY

-
[
B4

8Ty
LTA

weu
£TY

12a

9TH

¥1a
€11

118

o
0 o =
| >

©
a

i

By
©
3]

o
©0

E€TTV
[44%S

0ZTd
6TTN
8TTH

9TTI

j411)
ETTA

TTTA

80TA
LOTY

S0Td

T0TY

RLDWIDE

865
160

6%
£6D

68A

L8L

S8)

£8Y
283

3

8.4
Lld

SLN

TLY
041
694

991
S9d

0O
PROTEIN DATA BANK

erpBe

W


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

1DO2

wwPDB X-ray Structure Validation Summary Report

Page 6

6710

9%IL

THIN

8€Td

CETT
TETI
0ETY
6212
8c1d
LTTY
9T11

vera

6920
89CI

v9cd

STl

0SZH
6520
8ved
LTA
ovTy
g92a
whel
£vTy
(474}
Teh

6€TT

LETH

€€T1

62cd

Lged
9gTl

TTTH

ogea

LTTY

ST

1120
0TTH

6T€I

L6TA

¥6CH
€621
26Tl
1628

182H

£8¢d

1821
08za
6,24
8.zh
LLTA

Slca
j2ka
€TS8

TLea

892S

99TH

£9T4

1921

T8¢€M
08eV
6LEV

9LET

TLED

69€L

L9€3
99€1

2%
£9€D
°9gd

09V

8G€T
LSEV

SGER

E€GEN

18€I
0S€S

8YEN

Thed

oved
6eed
8€EES
LEEL
9EEL

BEEY
£eel
TEET

0E€EA
62€Y

€zel
cTen
12ed

07vY

LEWA
9Eva
SEVA

TEVY

oTws
SThA
144723
£Tva
(4444
1349
0Z%I

81%I
LIBN
9T%h

454

+

0T%V
60%a
80%1

90%I
S0va

E0%NW

oY
00%a
66€T
86EA

96€H
S6€T

16€D
06€I

78eEN

e Molecule 1

[4:1]

PROTEIN (HEAT SHOCK LOCUS U)

8%

24%

o
<
=

50%

16%

Chain C

o
©
[

691
849d
LSD
961
SGNH

€91
2SN

o
<+
>

~
<+
]

8EN
LEY

SEM

0€Y
621
8Ty

e

€Ty
(44
1ea
0zh

8TI
LTI

STH
¥1a
€11
cTd

0TA
61

zs

o & © ©
[ ] <) o
(L = ©n

984

£8Y
(4

6LI
8Ld
LLd

SLN
vLY

LA

694

994

29D

»aTy
€918
241d
1978
0910
6710
8¥10
Ly13

€E€1a

CTETT
TETI

6212

LTTY
9211

8¥cH

iZ41

444}
evey
Z¥vea
1344)]
0%TH

8€cH

9€cd
SGETN
vETA
€€T1
2EeTA
Tecy
0ETY
62cH

GTT1
e
€Ty
[444
j144 4
0cea

1180

60€Y

LOES
90V

voed

CTOEI

00€a
66CTL
86T

96CTH

T6TL

£8¢d

1821

6.4
8.Lzh
LLTA
9.29

TLED

0Led

£9€D

TOEL

6veY
8veN
Lved
oved

vveT
E€YEI
ched
TveEd

9EEL

0EEA

8CEI

vTED
fordali}
zTe'T

eTeY

YeEVY

CTEY'T

0ERa
62%'1
8THH

9THS
§24729

£T%a
(4441

0271

LTHN

€191
(45744

0THY
60%Q

98€S

¥8EN

bLEN

E7PT

e Molecule 1

Thvd
0vvY
6EYS
8EH'T

PROTEIN (HEAT SHOCK LOCUS U)

8%

16%

53%

21%

Chain D

9D
90

6GL

LS9

91
€8I
TSN
193

6L
8YA

10
s
~

TN

o
<
=1

8EN

9eY
SeEM

EEN
[4%
1€1
0eY
621
8Ty

9Ts

eTY

) -
— I
o a

9TH

v1a

118
0TA

84

©
%

i)

143

O

R LDWIDE
PROTEIN DATA BANK

W



1DO2

=
—_
@)
o
<
a'at
s
—
<
g
=
=
n
]
Q
=
<
=
I
-
8]
=
=
+
<O
=
—
+—
N
=
D
>
as)
A
[al
E
=

Page 7

£TTV

TCIL
0ZTH

L1173
9111

231
€TTA

0071

68A

L8L

G831

£8Y
284
T8A

6.1
8.4

LY
SLN

TLY
0.1
694

991
S93
oL

L9Tb

9974

€971

{4198
TOTH

89TV
L3970
9974

1973
0970
6970
8910
1973
9%TL
it}

THIN

8€Td

5

YETA

CETT
TETI
0ETYH
6213
8C1d
LTTV
9T11

TETH

o€y
62cd

Lged
92Tl

eeey
(444

ogea
6TCH

LTTH

STTH

T12h
0T2)

66CL
86T
L6TA

¥6CH
£62%
26CTL
1625

8820
182H

S8TA

£82d

18T1
08za
6.2d
8.zl
LLTA

S.23a
j2ka)
€.TS

9LEI

vLeN
ELET

99€I
SOEN
v9EA
£9€D
29€d

09€V

8GE€T
LSEV

o113
»agl

19€1

8YEN

oved
SYEL

ey
Thed
oved
6€£€d

9EEL

BEEY
€€el
TEET

0EEA
62€Y

9ze1
Scey

€zel
cTel
114>
0zed
6T€I
8T€1T

TPhd
07vYd

LEWA
9Evd

3

TEPT
TEVY

8TYH

91%h

454
€191

+

Sova
70vH
E0%IW

T0%Y

66€T
86EA

S6€T

£6€Y

16€D
06€1
68EN

78EN

T8€M
08EY
6LEV

R LDWIDE

O

PROTEIN DATA BANK

W



Page 8

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 P321 Depositor
Cell constants 201.78A 201.78A 171.63A .
Depositor
a, b, c,a, 3,7 90.00° 90.00°  120.00°
Resolution (A) 15.00 - 4.00 Depositor
7 Data completencss 95.8 (15.00-4.00) Depositor
(in resolution range)
Rinerge 0.10 Depositor
Reym 10.50 Depositor
Refinement program X-PLOR 3.851 Depositor
R, Rree 0.229 , 0.285 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 12926 wwPDB-VP
Average B, all atoms (A2) 59.0 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:
ANP

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\1q7 #é\ >5 | RMSZ #é\ >5
1 A 0.30 0/3255 0.58 3/4385 (0.1%)
1 B 0.28 0/3255 0.50 0/4385
1 C 0.29 0/3255 0.51 0/4385
1 D 0.28 0/3255 0.52 0/4385
All All 0.29 | 0/13020 | 0.53 | 3/17540 (0.0%)

There are no bond length outliers.

All (3) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(®)
1 A 156 | ARG | CB-CG-CD | 12.03 142.87 111.60
1 A 223 | LYS | CB-CG-CD | 8.81 134.51 111.60
1 A 232 | LYS N-CA-CB 2.8 121.13 110.60

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 3216 0 3284 386 0
1 B 3216 0 3284 289 0
1 C 3216 0 3284 434 0
1 D 3216 0 3284 316 0

WO RLDWIDE

PROTEIN DATA BANK

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 A 31 0 13 9 0
2 C 31 0 13 11 0
All All 12926 0 13162 1411 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 60.

The worst 5 of 1411 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:356:LYS:HA | 1:A:366:ILE:HD11 1.38 1.01
1:C:54:LEU:HD13 | 1:C:56:ILE:HD11 1.39 1.01
1:A:366:1LE:HD13 1:A:366:1LE:H 1.28 0.98
1:A:54:.LEU:HD13 | 1:A:56:ILE:HD11 1.43 0.97
1:A:282:LEU:HD21 | 1:A:321:GLU:HB3 1.46 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 403/442 (91%) 262 (65%) | 102 (25%) | 39 (10%) 14
1 B 403/442 (91%) 251 (62%) | 111 (28%) | 41 (10%) 13
1 C 403/442 (91%) 258 (64%) | 104 (26%) | 41 (10%) 13
1 D 403/442 (91%) 251 (62%) | 115 (28%) | 37 (9%) 16
All All 1612/1768 (91%) | 1022 (63%) | 432 (27%) | 158 (10%) 14

5 of 158 Ramachandran outliers are listed below:


http://wwpdb.org/validation/2016/XrayValidationReportHelp#torsion_angles
http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_backbone
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Mol | Chain | Res | Type
1 A 45 ARG
1 A 63 LYS
1 A 110 MET
1 A 268 SER
1 A 398 VAL

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.

Percentiles

Mol | Chain Analysed Rotameric | Outliers
1 A 349/376 (93% 226 (65%) | 123 (35%)
1 B 349/376 (93% 227 (65%) | 122 (35%)
1 C 349/376 (93% 220 (63%) | 129 (37%)
1 D 349/376 (93%) 231 (66%) | 118 (34%)

All All 1396/1504 (93%) | 904 (65%) | 492 (35%)

5 of 492 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 B 374 LYS
1 C 94 LYS
1 D 316 SER
1 B 389 ASN
1 C 7 ARG

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

sidechains are listed below:

Mol | Chain | Res | Type
1 B 323 GLN
1 C 39 GLN
1 D 235 ASN
1 B 384 ASN
1 C 75 ASN

5 of 36 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)

2 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).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | "1 'R\IS7 | #(2] > 2 | Counts | RMSZ | #]2] > 2
2 [ANP | A [oo0o| - [273333] 1.37 | 4(14%) | 30,5252 | 1.48 | 2 (6%)
ANP | € 905 | - [27.3333] 135 | 4(14%) | 30,52,52 | 145 | 2 (6%)

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. ’-

no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
2 ANP A 900 - - 0/12/38/38 | 0/3/3/3
2 ANP C 905 - - 0/12/38/38 | 0/3/3/3
The worst 5 of 8 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
2 A 900 | ANP | PG-O2G | -2.48 1.49 1.56

Continued on next page...

means
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Continued from previous page...

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
2 C 905 | ANP | PG-O2G | -2.46 1.49 1.56
2 A 900 | ANP | PB-O2B | -2.25 1.50 1.56
2 C 905 | ANP | PB-O2B | -2.24 1.50 1.56
2 A 900 | ANP | PB-O1B | 2.74 1.49 1.46

All (4) bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
2 A 900 | ANP | O1G-PG-N3B | -4.14 105.55 111.90
2 C 905 | ANP | O1G-PG-N3B | -4.10 105.61 111.90
2 C 905 | ANP | O2B-PB-O1B | 4.86 120.14 110.00
2 A 900 | ANP | O2B-PB-O1B | 4.86 120.14 110.00

There are no chirality outliers.
There are no torsion outliers.
There are no ring outliers.

2 monomers are involved in 20 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
2 A 900 | ANP 9 0
2 C 905 | ANP 11 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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