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PDB ID
Title
Authors

Deposited on
Resolution

Mar 6, 2026 — 02:40 PM UTC

4B3K / pdb_00004b3k

Family 1 6-phospho-beta-D glycosidase from Streptococcus pyogenes
Stepper, J.; Dabin, J.; Ekloef, J.M.; Thongpoo, P.; Kongsaeree, P.T.; Taylor,
E.J.; Turkenburg, J.P.; Brumer, H.; Davies, G.J.

2012-07-24

2.60 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

https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp

with specific help available everywhere you see the (i) symbol.

The types of validation reports are described at
http:/ /www.wwpdb.org/validation /2017 /FAQs+#types.

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

MolProbity : 4-5-2 with Phenix2.0
Xtriage (Phenix) : 2.0
EDS : 3.0

Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
CCP4 : 9.0.010 (Gargrove)
Density-Fitness : 1.0.12
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#references

Page 2 wwPDB X-ray Structure Validation Summary Report 4B3K

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 2.60 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
Rfrec I o 0.206
Clashscore -l 5
Ramachandran outliers NN | W 0.9%
Sidechain outliers I 0 D 6.0%
RSRZ outliers NN 0
Worse Better
I Percentile relative to all X-ray structures
[l Percentile relative to X-ray structures of similar resolution
Motric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Rfree 180053 4008 (2.60-2.60)
Clashscore 190562 4347 (2.60-2.60)
Ramachandran outliers 187476 4277 (2.60-2.60)
Sidechain outliers 187428 4277 (2.60-2.60)
RSRZ outliers 180081 4008 (2.60-2.60)

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 479 69% 23% R
1 B 479 67% 25% .o
1 C 479 63% 30% R
1 D 479 64% 28% R
1 E 479 61% 33% R

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
1 F 479 59% 33% -
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2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 22669 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 BETA-GLUCOSIDASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 461 3767 2435 636 686 10 0 0 0

Total C N O S
1 B 461 3767 2435 636 686 10 0 0 0

Total C N O S
1 C 461 3767 2435 636 686 10 0 0 0

Total C N O S
1 b 461 3767 2435 636 686 10 0 0 0

Total C N O S
1 b 461 3767 2435 636 686 10 0 0 0

Total C N O S
1 F 461 3767 2435 636 686 10 0 0 0

e Molecule 2 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 A 13 T(l)gal ?3 0 0
2 B 17 T(l);al 107 0 0
2 C 10 T‘;gal 1% 0 0
2 D 14 T‘izal 1(1 0 0
2 E 9 Togtal 8 0 0
2 F 4 Tofl (i 0 0
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3 Residue-property plots (i)

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

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: BETA-GLUCOSIDASE

23%

69%

Chain A:

14428

6TTH
8TTH
L1TT
9TIN

(497}

Ll

00TN

T

09s

9GH

£48d

0SL
670

L

8SCH
LSZTA

ESTN

1821
05za

8%CN

9721

i4741
eved
CYCH

(%744

3

See1
j444\

zeeI

812y

80cH

€0CA

66TV

C6TA

88TA1

S81d

181d
08TA

9LTH

YLIX

Y9IN

1914

6STd

9GTH

+

zSTh

Ll

0ETA

0.L€D

99€d
S9€S

€9€4
C9EM

09€1

E€9EN

2SeN

67E1

(47478

LEEN

veen
EEEN

8CEN
L2€1

€TeL
[449%

v1€s

+

T0€d

662X
8624

T62A

28cd

L.Th
6921

99ZA
S921

29zd

09zZyx

e Molecule 1: BETA-GLUCOSIDASE

25%

67%

Chain B:

LYTA

Sv1d

veTa

CETD

291

098

8SI

6.eQ

*

S.eQ

99¢ed

C9EM

09€T
6SEN

LSEX

E€3EN

) ~ = oM © ~ o
2} [y} 3¢} ™M M m o m )
= £ ) oA | - > <

8TEN
TZEM
LTEM
S1ed
vies
€1€I
€0€Y
20eN
T0ed
L6CN

621
€6CA

S8¢71

[4s1acs

SSPY

677S
8vvY

9%hd
SvvY

[44]
15429

9€Vd

EEVD
(4528

214728

747.

i

(15728

L1¥L
9TPM

457%:¢

(4570

0T%d
607N

{0jc

66EA

96EH

veen
€6€T

68€Y

T8EL

e Molecule 1: BETA-GLUCOSIDASE

30%

63%

Chain C:

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

4B3K

wwPDB X-ray Structure Validation Summary Report

Page 6

901D
SOTV

COTA
T0TH
00TN
664
864
L6Y

€6d
Z6N

8sd
8L
SLL
iZXS
€LA
LS
OLH
1,98

291
19

81
L8b
9GH
€5a
2ss

TSV
0SL

L1d

(45
X

1

i

€124

11ed

sozh

L

C6TA

88TH1
L8131
981D
S81a

181d
08TA

A28

© o -
© W~~~
P R )
A BPMET

P9IN

1974

6STA

9514
SS1a

[4:340]
6710
Sv14d

6ETA
8ETA

SETS
[4a%¢
1zra
(axs
6TTH
8TTH
STTI

(434S
11171

60TN

beeN
EEEN

S.21

99ZA

¥oca

[444:%

See
TN

(44]

6%¥S
8YIV

9vvd
SvPY

i

SEVA

TEVY

L2y
9TYN

8T¥%d
LT¥L
9T¥M

€TVA

0T%0
607N

66EA

L6ET

(4498
157208

9€EQq

(448
1974

e Molecule 1

6SVH

isin

BETA-GLUCOSIDASE

28%

64%

Chain D

L1171

STTI
4278

€0TI
00TN

664
864

o o
© o O
o= B H

580

8.0

Ll

790

85I

9SH
SGSA
vy
€£5d

0SL
67a

L¥D

7va

veEM
€ER

veTs

§eeTT
44

612CI
912a
012D
602Yd
802y
v0CI
€0CA
[4vacs

66TV
867171

BTN
981D
181d
6LTH
YLIA
€L1S
LD

79IN

LSTA
95TY

8YIA

EiA
ov1a
LETH
9ETH
SETS
CETD
LTTX
vCrI

121a

(4498

SEEN

EEEN

9S¥A

3

SPPY

[4%7]

€6€T
88€X
T8€L

08€d
6.0

+

TLET

99€d

T9EM

09€T
6SEN
85€d

9S€H

E€SEN
csen

T9%4

6SVH

BETA-GLUCOSIDASE

e Molecule 1

33%

61%

Chain E

SLL
iZX S
€LA
CLS

19a

8GI1
PAsii]
9GH
SGA
eV
£4a

LYD

8ed
L3

cea
Ted
0€T

9zb
SeH
1744
€cd
{44
14

STS
Y1l

(4%
T
oTM
6M
84
L3

00€H

8624

€9CH

1521

67CN

921

€¥Td

I

See
TN

12Tl

6121
124
LOTA
j{an

€0TA
20Ty

00zl

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 4B3K

Page 7

i

8T¥d
PAS AR
9T¥M

i457%:!
€TVA
(4572

0T%d
607N

S0vd
[0t
TOVH
0071
66EL

€6€T

veeN

6ced
8TEN
L2eT

29%1
1974

Ll

TS%A

LY91

SvvYe

1

9evHd

EEVD

e Molecule 1

TeEVH
0EPN

0zva
61%I

BETA-GLUCOSIDASE

33%

59%

Chain F

864
L6V

v6d

26N

68V
88h
184
984
S8d

€81
281
T84

081
6.LM

SLL

¥4

891

S91

291

9GH
SGA

£48d

67a

L%D

SVA

SEA

62N
8¢y

sy

<
N
<

[44:!

ST
VIl
€TV

LBTV
7674
T6TA
88T
18T
981D
#8TA

181d
08TA

SLTT
i ZA%8

1914

6S1a

LSTA
9GTH
SSTa

€674

6%10

YIS

15491

8ETA

9ETA
SETS

¥CrI

121a

[a9x:
TTTI

60TN

LOTT
901D
SOTV

2oTA
1074

v1es

+

66CA
8624
L6TN

S62D
%621

9.LTM

vlecn

€924

Ll

4s4cs
£9CN

15271

6¥%CN

8ETH

vees
€ezh

92Tl

w2eN
€221
[44ay

81y

11
€12d

T1ed

€0CA

00zL
66TV

66EX

96€H
S6€d

88€X

£8€d

T8EL

6.LEQ
8.LeYd

9.e4

TLEI

89€D
L9EN
99€d
S9€S

€9ed
T9EM

09€T
6GEN
8GEQ

E£GEN

TSEI

6VEI

vvea
eved

TYEL

6EEM

LEEN

SEEN
YEEN

6ced
8CEN

L

TCEM

LTEM

S1ed

29¥T

6SVH
8S¥L

i

12178
0S¥y

LYY

LEVN
9€V

vEVT
€EVD

Lewy

O

R LDWIDE
PROTEIN DATA BANK

W



Page 8

wwPDB X-ray Structure Validation Summary Report

4B3K

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 106.42A  190.20A 106.17A .
o o o Depositor
a, b, c, a, B, 90.00 118.88 90.00
. 66.56 — 2.60 Depositor
Resolution (A) 66.56 — 2.60 EDS
% Data completeness 93.7 (66.56-2.60) Depositor
(in resolution range) 93.0 (66.56-2.60) EDS
Rinerge 0.12 Depositor
Reym (Not available) Depositor
<IJ)o(l) >"* 1.94 (at 2.62A) Xtriage
Refinement program REFMAC 5.7.0025 Depositor
R R 0.223 , 0.286 Depositor
7 Phfree 0.182 , 0.206 DCC
Rree test set 5282 reflections (4.99%) wwPDB-VP
Wilson B-factor (A?) 41.5 Xtriage
Anisotropy 0.066 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.32, 10.1 EDS
L-test for twinning? <|L] > =040, < L?*> = 0.23 Xtriage
0.069 for 1k,-h-1
0.069 for -h-1.k,h
Estimated twinning fraction 0.074 for -h-1,-k,1 Xtriage
0.074 for h,-k,-h-1
0.348 for 1-k,h
Reported twinning fraction (g) ??2737 ff;)rr IIJ{, ’_Ié” E Depositor
Outliers 0 of 105767 reflections Xtriage
F,.F. correlation 0.95 EDS
Total number of atoms 22669 wwPDB-VP
Average B, all atoms (A?) 39.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.41% 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 | pyio7' 0 17155 | RMSZ #|Z| >5
1 A 1.03 | 2/3891 (0.1%) 1.14 10/5304 (0.2%)
1 B 1.03 | 2/3891 (0.1%) 1.13 6/5304 (0.1%)
1 C 0.97 | 3/3891 (0.1%) 1.09 12/5304 (0.2%)
1 D 0.99 1/3891 (0.0%) 1.12 13/5304 (0.2%)
1 E 0.97 0/3891 1.09 14/5304 (0.3%)
1 F 0.92 0/3891 1.07 8/5304 (0.2%)
All All 0.99 | 8/23346 (0.0%) | 1.11 | 63/31824 (0.2%)

The worst 5 of 8 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 D 14 | THR C-O0 6.79 1.29 1.24
1 C 14 | THR C-0 6.47 1.29 1.24
1 A 118 | HIS | CG-CD2 | 6.02 1.42 1.35
1 C 70 HIS | CG-CD2 | 5.22 1.41 1.35
1 C 118 | HIS | CG-CD2 | 5.20 1.41 1.35

The worst 5 of 63 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(®)
1 D 21 GLY | N-CA-C | -11.41 101.11 111.95
1 E 21 GLY | N-CA-C | -8.21 102.19 111.63
1 A 226 | THR | CA-C-N | -7.85 111.82 120.14
1 A 226 | THR | C-N-CA | -7.85 111.82 120.14
1 E 197 | ALA | N-CA-C | -7.09 103.24 110.97

There are no chirality outliers.

There are no planarity outliers.



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
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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 3767 0 3574 97 0
1 B 3767 0 3574 96 0
1 C 3767 0 3574 114 0
1 D 3767 0 3574 115 0
1 E 3767 0 3574 130 0
1 F 3767 0 3574 136 0
2 A 13 0 0 2 0
2 B 17 0 0 0 0
2 C 10 0 0 0 0
2 D 14 0 0 2 0
2 E 9 0 0 0 0
2 F 4 0 0 0 0

All All 22669 0 21444 682 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 15.

The worst 5 of 682 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:D:224:ASN:OD1 | 1:D:226: THR:HG23 1.40 1.20
1:A:224:ASN:OD1 | 1:A:226:THR:HG23 1.44 1.15
1:E:331:ARG:HG2 | 1:E:331:ARG:HH11 1.05 1.13
1:C:331:ARG:HG2 | 1:C:331:ARG:HH11 1.13 1.11
1:D:253:MET:HE1 | 1:D:353:MET:HE1 1.12 1.09

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
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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 459/479 (96%) | 423 (92%) | 32 (7%) | 4 (1%) 14} 30
1 B 459/479 (96%) | 420 (92%) | 34 (7%) | 5 (1%) | [11] 25
1 C 459/479 (96%) | 420 (92%) | 37 (8%) | 2 (0%) 30 51
1 D 459/479 (96%) | 416 (91%) | 38 (8%) | 5 (1%) | [11] 25
1 E 459/479 (96%) | 404 (88%) | 51 (11%) | 4 (1%) 14} 30
1 F 459/479 (96%) | 408 (89%) | 47 (10%) | 4 (1%) 14} 30
All | Al | 2754/2874 (96%) | 2491 (90%) | 239 (9%) | 24 (1%) 14} 30

5 of 24 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 E 24 ALA
1 B 271 LYS
1 D 209 ARG
1 E 344 GLU
1 F 24 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 389/404 (96%) 367 (94%) | 22 (6%) 181 40

1 B 389/404 (96%) 368 (95%) | 21 (5%) 20 42

1 C 389/404 (96%) 363 (93%) | 26 (7%) 151 33

1 D 389/404 (96%) 368 (95%) | 21 (5%) 20 42

1 E 389/404 (96%) 368 (95%) | 21 (5%) 20 42

1 F 389/404 (96%) 361 (93%) | 28 (T%) 131 30
All All 2334/2424 (96%) | 2195 (94%) | 139 (6%) 177 37

5 of 139 residues with a non-rotameric sidechain are listed below:

WO RLDWIDE
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Mol | Chain | Res | Type
1 F 114 VAL
1 F 225 LEU
1 F 351 ILE
1 C 204 ILE
1 C 155 ASP

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 81
such sidechains are listed below:

Mol | Chain | Res | Type
1 E 248 ASN
1 F 242 HIS
1 E 289 ASN
1 E 401 HIS
1 F 359 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 oligosaccharides 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.


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

There are no RSRZ outliers to report.

Mol | Chain Analysed <RSRZ> | #RSRZ>2 | OWAB(A?) | Q<0.9
1 A 461/479 (96%) 154 |0 17, 32,49, 65 | 1 (0%)
1 B 461/479 (96%) -1.54 |0 | 16, 31, 50, 68 | 1 (0%)
1 C 461/479 (96%) 149 |0 21, 36, 56, 81 | 1 (0%)
1 D | 461/479 (96%) 154 | of100]f100] | 19, 34, 56, 70 | 1 (0%)
1 E 461/479 (96%) 136 |0 23, 46, 65, 89 | 1 (0%)
1 F 461/479 (96%) 130 |0 28,49, 74, 91 | 1 (0%)

All | All | 2766/2874 (96%) -1.46 0 | 16, 37, 62, 91 | 6 (0%)

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 oligosaccharides in this entry.

6.4 Ligands (i)

There are no ligands in this entry.

6.5 Other polymers (i)

There are no such residues 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
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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