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2WW3 / pdb_ 00002ww3

Structure of the Family GH92 Inverting Mannosidase BT3990 from Bacteroides
thetaiotaomicron VPI-5482 in complex with thiomannobioside

Suits, M.D.L.; Zhu, Y.; Thompson, A.J.; Gilbert, H.J.; Davies, G.J.
2009-10-21

2.10 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

Mogul : 2022.3.0, CSD as543be (2022)
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
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wwPDB X-ray Structure Validation Summary Report

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 2.10 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

Rfree NN

Clashscore (]
Ramachandran outliers IS
Sidechain outliers NN
RSRZ outliers I

Worse

Value

D 0.249
B

0.0%

D 3.5%

(— 2

Better

2WW3

I 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))
Riree 180053 6658 (2.10-2.10)
Clashscore 190562 7164 (2.10-2.10)
Ramachandran outliers 187476 7099 (2.10-2.10)
Sidechain outliers 187428 7100 (2.10-2.10)
RSRZ outliers 180081 6662 (2.10-2.10)

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 744 81% 17%
5%
1 B 744 — 70% 26% -
1 C 744 83% 15%
%
1 D 744 : 77% 20% N
1 E 744 82% 14% ..

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

Mol | Chain | Length Quality of chain

1 F 744 78% 19% .
2 G 2 100%

2 H 2 100%

2 I 2 100%

2 J 2 100%

2 K 2 50% 50%

2 2 100%
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2 Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 37131 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 PUTATIVE ALPHA-1,2-MANNOSIDASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
L A 736 Egt;;l 38Cl 8 92]1 1 ?25 383 0 0 0
L B 736 g‘;g;l 3§)6 91;19 1 ?19 383 0 0 0
L ¢ 736 ESEI 35?14 92]0 1 ?22 383 0 0 0
L) D SRR v v v
L . 736 ESE 3801 1 91;I5 1 1026 383 0 L 0
L s 738 ESZZI 38Cl4 9§8 1 ?23 383 0 0 0

e Molecule 2 is an oligosaccharide called alpha-D-mannopyranose-(1-2)-methyl 2-thio-alpha-

D-mannopyranoside.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 G 2 Tgial 1(; 1% ? 0 0 0
2 H 2 T(Q)Zal 1(;) 1% ? 0 0 0
2 i 2 ngal 103 % ? 0 0 0
2 J 2 T(2)Zal 103 % ? 0 0 0
2 K 2 T;Zal 1% S) ? 0 0 0
2 L 2 Tgial 1% S) ? 0 0 0

e Molecule 3 is CALCIUM ION (CCD

ID: CA) (formula: Ca).



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 A 1 Total Ca 0 0
1 1
Total Ca
3 B 1 1 1 0 0
5 C 1 Total Ca 0 0
1 1
3 D 1 Total Ca 0 0
1 1
3 B 1 Total Ca 0 0
1 1
5 o 1 Toltal Cla 0 0

e Molecule 4 is GLYCEROL (CCD ID: GOL) (formula: C3HgOs3).

GOL
C3
——QHos
ci c2/
HO OH
o1 02
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O
4 A 1 6 3 3 0 0
Total C O
4 C 1 6 3 3 0 0
Total C O
4 E 1 6 3 3 0 0
e Molecule 5 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
5 A 230 930 930 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
5 B 162 1;0531 1(32 0 0
5 C 322 20;;1 3(2)2 0 0
5 | D 155 110;51 1(5)5 0 0
5 F 217 1“201t7al 2(1)7 0 0
5 F 195 Tlogtgl 1(9)5 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: PUTATIVE ALPHA-1,2-MANNOSIDASE

17%

81%

Chain A:

88TN
1874
98TL

€L
CTLII

191Q

T9TA
097X

4S1Q

TST4

Sv1Y

9€TI

¥¢1d
€CTL

TIIM

OTTX
60T

L0TQ@
TOTA
00TI
66d
161

18d
988

180

L4

S

{428

9SM

ESW

(43

0EW

9CA

(445

20vI

V6EN

SLeL

99€%
S9EN

29ed
T9eX

8GEN
€G€T
0Ssed
LYEM
174°0]
TEER

0zea
61€7T

£8CN
1,92
8¥cy
oygacs

(044

LgTd
622a
etqacs
{4448
8TCN

91ZN
e gacs

T1C%
@ 60CL

061D

6SSH
7SSH
0SST
L¥Sd
6ESA
TESL
6250
§2ST
¢esd
T2sd
0zss
6150

0754

L0SX
90SS

v0Sx

667)
8674

08va

LLYT

09%N

3
bl

SSPA

YEVA
€€V

TEVH

12475

LI

+

[452:8

i

LOYX

Yy

6ELT

8CTLL
LT.LD

60LN

2690

8898

L89N

989D

1891

099X

G598

8€9D

€€9L
(4408

8T

8T9M

9190
€T9X

609X

LO9N

€09d

66SH

L6SK

€639N

S.5a

TLSd
0LSA

79SH
€9SH
¢9SL

LvLa
9v.La

e Molecule 1: PUTATIVE ALPHA-1,2-MANNOSIDASE

26%

70%

5%

Chain B: T

¥LTI

89T

9974
SOTV
¥91a

T9TA

6GTS
8GTH
LS8TQ

b

€674

1814
LYTA
9€TI
OTTH

L0Ta

[4:]
TSM

8€1T

® cTh

81€ed
LTEX

STEN
vied

LOEX

€62D

€8N

LLeH

vLl21

02N
692a

13143

6%CI

i

LETA

S€CI
€CCTA
0zzh
@ 812N

® 912N
ST123

18vd

¥8vd

€874
o zemi |
e T18¥%1

08%a

LLYT

VA8
YLvI

TLvQ

€974

09%N

7Sva
€SVA
2Shd

0S¥X
677D

Ly¥Y
® 9%¥N
® S¥PA
47472

® CPvi
e T¥¥D

L

® VEVA

CEVd
TEVH

6171
8T¥L

9T¥I
STPa

(4528

607X
80¥N

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

wwPDB X-ray Structure Validation Summary Report 2WW3

Page 8

L6SK

885d

98SI

959D
G59D

€591

t

TSSI

L¥Sd
9¥%sa

6150

jasre
E€TSN

0TSY

L0S%
90SS

€08a
2084

6673

L6YN
96T

v6vd

0671

0€LY

@ 8CTLL
LTLD

€TLT

0CLH
61,4

60LN

6891

L89N
989D

7891
17891
LL9%
€L91
8994
$99D
099X
6E9X
(4508
L2910
€T9M
(44228
1290
€194
TT9X

6094

€09d
2090
TOON

66SH

Ly.La
9vLa

e vviM

6ELT

PUTATIVE ALPHA-1,2-MANNOSIDASE

e Molecule 1

15%

83%

Chain C

¥.21
692a
LgTd

62ca

061D
68TS
88TN
CTLII
891X
L91a
9914
SOTV
LYTA
LCTX
¥Z1d

OTTY
6072

L01d

SOTA

06N

18d
988

€9
{428

8Gd

9GM

LYI

oVl

OEW

9CA

{44,

oey

|
LOSY
90SS

€674

i

08%d

LLYT

€974

097N
657

2S¥vd

144728
€VvE

474
8TVl
LT¥Y
9T¥I
STPa

807N
LOVA

Y6EW

S8eM

SLeLl
Y.LEN

69€d

S9EN

29ed

8GEN

€9€1

0sed

LyEM

TEEA

0zed

€82N

60LN

00LN

L89N
9899

%8931
LL9Y
6E9X
8€9D
L£9a

¥€9d
€E9L

8TOM

9190
€194
LO9K

66SH

LBSA

€6SN

683N

3

CLSd

0LSA

TS

2951

6GSH

L%8d
9%5a

TYSM

6€SK

Te84d

S¢S

T2sd
0Zss

STSa

PAZXeS

PUTATIVE ALPHA-1,2-MANNOSIDASE

Sv.L3
LA

6ELT

SELN

zeLa

0€L1

8CTLL
LTLD

8TLT
LTLK

€TLH
(4 X

e Molecule 1

20%

—
77%

3

4548

0TCA

L

T0CI

@ 667X

9CZA

® TM

85EN
s5ed
vsed
€5€T
0Sed
LYEM
E€¥EQ

TeEX

62€S

9ZeI

81€d

vied
€1ed
cred

0T€T

90€T

06cd

€8N

V.21

99271

85zh

(A

T8¢s

ovcy

V674

¥8¥d
€874

08%d

8LYY

0L%Q
697X

997

€974

657

L}

2¢Svd

747

i

(474728

9EYS

£eva

8cvd
pX4A%

144729
€CV'1

13475

LI¥Y

L

80%H
LOVA

{4048

Y6EN

26D

8.ed

SLeLl

S9EN

6594

8T9M

9190

€194
2190
TT9A

6094

LO9W

£€09d
2090
TOON

66SH

LBSK

68SH

§85d

¢LSd

0LSA

Y9SH

0984
6SSH
isicic

§S§SD
7SSH
€GST

TSSI

L¥Sd

S¥SH

6€94

£e9d
TESL

6250

667X

L6VN
967

6¥.Ld
8V.LH

ov.L3

Tv.4

6€LT
8ELN

SELN

0€L1

8CTLL
8L

60LN

LOLS

PUTATIVE ALPHA-1,2-MANNOSIDASE

S0.LS

00.LN

T691

L89N

989D

6.L9Y

TLOW

L99a

¥99d
€990

099%

e Molecule 1

R LDWIDE

O

PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 2WW3

Page 9

14%

82%

Chain E:

1

LETA

SecI
vecI

{4448
6121
TIeH

0TCA
60CL

L0ed
902

061D

88IN
1874
98TL
6LIN
89TH
191Q
9974
S9TV
LYTA
9€TI
LTTX

vZid

3

6073

i

TOTA

Ll

199
89d
LSL
9GM
8€1
9CA

(44

LLYT

TL%a

S9¥T

To%V
09%N

9S¥Y

evva

674

YETA

TEVH

3

8T¥L

STPQ

80%H
LO%A

LBEN

+

SLEL
69€d
S9EN
8GEN
§5ed
vsed
€G€T
0Sed
S¥€D

15378

L1EX

STEN
€629

€8CN

8€9D

€T9X

Ll

7091
€09d
2090

66SH
863V
LBSA
8859
S.SQ
VLS4
695V

Y9SN
€95

0954
6SSH

Y9SN

TSSI
0S8ST

L%9d
9%sa

6ESK

SESN

S§2ST

L
Ll

6150

108

+

6673
96V
78vd
€874
[4sin

08%a

ik
YvLia

6ELT

TELA

8CTLL
LTLD

STLY

B60LN

2690

L8N
989D

L

e Molecule 1: PUTATIVE ALPHA-1,2-MANNOSIDASE

LLOY

G999

ke

19%

78%

Chain F:

@ <CTLI

L91a

¥S1d

1§14

8¥11
LYTA

SYTH

(4741

OV T
9€TI
SETa
YETH

¥Z1d

3

6074

L0Ta

66d

64

06N

78b

e

694

LyeM

€vea

TEEX

6C€ES
8ZEX

0Zea

L

v1ed
€red
cred

1829

%8zh
€8CN

T8¢V

8921

T8¢s

SecI
vecr
ey

9zzTh
seed

zeen
j144cs

crey

11
0TCA

1

66TA
061D
681S
88TN

SLTI

L0OSY
90SS

20584

6674

967K

8%
1871

LLYT

+

9G¥
SSPA

€€V

TEVH

Tevd
0C%A

LT93

+

807N
LOVA

Y6EN

88€d
L8ES

S8EM

€8€d
SLEL
S9EN
c9ed

T9€R
09EN

8GEN

SGed
vsed

[4sio5]

8TOM
L19d

€194

TT9A

6094

LOSK
909H

£09d

66SH

LBSA

€6SN

S.SQ

TLGd

+
i

€9GN
C9SL

6GSH

€657

L%Sd

9S4

6ESA

SESN

£egd
CeSL

6250
829D

Bacis
¥Tsd
£CSS

T2sd
0gss
61Sh

® LS.3

1

6%.Ld

ovLa
8ELN
SELN
90LK

T0L4
00LN

L89N
9899

1

e Molecule 2: alpha-D-mannopyranose-(1-2)-methyl 2-thio-alpha-D-mannopyranoside

099X

5998

890

¥e9d
€E9L

8CON

STod

029V

100%

Chain G:

CNVH
118Z

e Molecule 2: alpha-D-mannopyranose-(1-2)-methyl 2-thio-alpha-D-mannopyranoside

100%

Chain H:

TNV
T18Z

e Molecule 2: alpha-D-mannopyranose-(1-2)-methyl 2-thio-alpha-D-mannopyranoside

D E

L DWI

SPDB

PROTEIN DATA BANK

W



Page 10 wwPDB X-ray Structure Validation Summary Report

2WW3

Chain I: 100%

Z5L1
MAN2

e Molecule 2: alpha-D-mannopyranose-(1-2)-methyl 2-thio-alpha-D-mannopyranoside

Chain J: 100%

Z5L1
MAN2

e Molecule 2: alpha-D-mannopyranose-(1-2)-methyl 2-thio-alpha-D-mannopyranoside

Chain K: 50% 50%

e Molecule 2: alpha-D-mannopyranose-(1-2)-methyl 2-thio-alpha-D-mannopyranoside

MAN2

Chain L: 100%

Z5L1
MAN2
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4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 161.26A  68.59A 204.01A .
Depositor
a, b, c, a, B, 90.00°  94.66°  90.00°
. 203.33 - 2.10 Depositor
Resolution (4) 20333 — 2.10 EDS
% Data completeness 97.3 (203.33-2.10) Depositor
(in resolution range) 97.3 (203.33-2.10) EDS
Rinerge 0.05 Depositor
Reym (Not available) Depositor
<IJ)o(l) >"* 2.46 (at 2.10A) Xtriage
Refinement program REFMAC 5.4.0077 Depositor
R R 0.190 , 0.244 Depositor
7 Phfree 0.195 , 0.249 DCC
Rree test set 12627 reflections (4.95%) wwPDB-VP
Wilson B-factor (A?) 33.6 Xtriage
Anisotropy 0.365 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.36 , 37.0 EDS
L-test for twinning? <|L] > =050, < L?*>=10.33| Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.95 EDS
Total number of atoms 37131 wwPDB-VP
Average B, all atoms (A?) 27.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The analyses of the Patterson function reveals
a significant off-origin peak that is 29.05 % of the origin peak, indicating pseudo-translational
symmetry. The chance of finding a peak of this or larger height randomly in a structure without
pseudo-translational symmetry is equal to 1.6577e-03. The detected translational NCS is most
likely also responsible for the elevated intensity ratio.

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)

Bond lengths and bond angles in the following residue types are not validated in this section:
MAN, CA, GOL, Z5L

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 | prigy7 1 47155 | RMSZ #4|Z| >5
1 A 0.65 0/6138 0.86 3/8330 (0.0%)
1 B 0.68 0/6118 0.90 11/8307 (0.1%)
1 C 0.67 0/6130 0.86 2/8320 (0.0%)
1 D 0.62 1/6127 (0.0%) | 0.86 4/8324 (0.0%)
1 E 0.65 0/6129 0.88 11/8322 (0.1%)
1 F 0.57 0/6129 0.85 9/8323 (0.1%)
All All 0.64 | 1/36771 (0.0%) | 0.87 | 40/49926 (0.1%)

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 D 571 | PRO | C-O |-5.05 1.18 1.24

The worst 5 of 40 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°®) | Ideal(°)
1 C 638 | GLY | N-CA-C | 7.65 121.91 112.73
1 B 523 | SER | CA-C-N | 7.35 126.99 119.56
1 E 523 | SER | C-N-CA | 7.35 126.99 119.56
1 B 447 | LYS | N-CA-C | 7.22 118.94 111.14
1 E 569 | ALA | CA-C-N | -6.78 117.71 122.59

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

WO RLDWIDE
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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 5957 0 5610 121 0
1 B 5937 0 5576 235 0
1 C 5949 0 5600 84 0
1 D 2946 0 5557 155 0
1 E 0945 0 5577 92 0
1 F 9948 0 5582 138 0
2 G 24 0 9 0 0
2 H 24 0 9 0 0
2 I 24 0 8 0 0
2 J 24 0 8 0 0
2 K 24 0 8 0 0
2 L 24 0 8 0 0
3 A 1 0 0 0 0
3 B 1 0 0 0 0
3 C 1 0 0 0 0
3 D 1 0 0 0 0
3 B 1 0 0 0 0
3 F 1 0 0 0 0
4 A 6 0 8 0 0
4 C 6 0 8 0 0
4 E 6 0 8 0 0
) A 230 0 0 4 0
5 B 162 0 0 5 0
5 C 322 0 0 3 0
) D 155 0 0 3 0
) E 217 0 0 1 0
) F 195 0 0 4 0

All All 37131 0 33576 824 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 12.

The worst 5 of 824 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:B:444:TYR:CZ 1:B:455:VAL:HG11 1.50 1.44
1:F:211:LYS:NZ 1:F:222:ASN:OD1 1.63 1.31
1:D:318:GLU:C 1:D:319:LEU:HD23 1.55 1.30
1:D:554:MET:O 1:D:559:MET:CE 1.81 1.26

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

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:B:446:ASN:HD21 | 1:B:494:ARG:NH1 1.39 1.21

There are no symmetry-related clashes.

5.3 Torsion angles (i)
5.3.1 Protein backbone (3)

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 734/744 (99%) | 710 (97%) | 23 3%) | 1 (0%) 48 50
1 B 734/744 (99%) | 693 (94%) | 41 (6%) 0 100§ | 100
1 C 734/744 (99%) | 711 (97%) | 23 (3%) 0 100 | 100
1 D 736,744 (99%) | 700 (95%) | 35 (5%) | 1 (0%) 48 50
1 E | 735/744 (99%) | 705 (96%) | 30 (4%) [100] [100]
1 F 736,744 (99%) | 701 (95%) | 35 (5%) |
Al | ALl | 4400/4464 (99%) | 4220 (96%) | 187 (4%) 100 ] [100]

All (2) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 D 529 ASP
1 A 529 ASP

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Mol | Chain Analysed Rotameric | Outliers | Percentiles

1 A 632/643 (98%) 610 (96%) | 22 (4%) 32 35

1 B 627/643 (98%) 598 (95%) | 29 (5%) 24 25

1 C 630/643 (98%) 613 (97%) | 17 (3%) 39 45

1 D 627/643 (98%) 611 (97%) | 16 (3%) 40 46

1 E 629/643 (98%) 605 (96%) | 24 (4%) 29 32

1 F 628/643 (98%) 603 (96%) | 25 (4%) 28 29
All All 3773/3858 (98%) | 3640 (96%) | 133 (4%) 32 35

5 of 133 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 F 268 LYS
1 F 416 ILE
1 F 706 MET
1 B 736 ARG
1 B 730 LYS

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 137
such sidechains are listed below:

Mol | Chain | Res | Type
1 F 158 HIS
1 F 283 ASN
1 F 601 ASN
1 C 188 ASN
1 C 84 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)

12 monosaccharides are modelled 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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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).

Mol | Type | Chain | Res | Link CountsBonlgl\/Ilgggt:jZ | > 2 CountsBorléi/[;SﬂZlgle#ZZ | > 2
2 Z5L G 1 2 12,13,13 | 0.86 1(8%) | 14,1818 | 0.73 0
2 |MAN| G 2 | 32 |1111,12| 044 0 15,1517 | 1.18 | 1 (6%)
2 Z5HL H 1 2 12,13,13 | 0.78 1(8%) | 14,1818 | 0.80 0
2 MAN H 2 3,2 | 11,11,12 | 0.60 0 15,15,17 | 1.43 2 (13%)
2 Z5L I 1 2 12,13,13 | 0.80 1 (8%) | 14,18,18 | 1.06 1 (7%)
2 MAN I 2 3,2 | 11,11,12 | 0.59 0 15,15,17 | 1.45 2 (13%)
2 Z5L J 1 2 12,13,13 | 0.92 1 (8%) | 14,18,18 | 0.62 0
2 MAN J 2 3,2 | 11,11,12 | 0.38 0 15,15,17 | 1.19 1 (6%)
2 Z5L K 1 2 12,13,13 | 0.68 0 14,18,18 | 0.82 0
9 | MAN | K 2 | 32 [1111,12] 059 0 15,1517 | 1.14 | 2 (13%)
2 Z5L L 1 2 12,13,13 | 0.73 1 (8%) | 14,18,18 | 0.86 0
2 MAN L 2 3,2 | 11,11,12 | 0.54 0 15,15,17 | 1.12 1 (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.
’-” means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
2 Z5L G 1 2 - 2/4/24/24 | 0/1/1/1
2 MAN G 2 3,2 - 1/2/19/22 | 0/1/1/1
2 Z5L H 1 2 - 0/4/24/24 | 0/1/1/1
2 MAN H 2 3,2 - 0/2/19/22 | 0/1/1/1
2 Z5L I 1 2 - 2/4/24/24 | 0/1/1/1
2 MAN I 2 3,2 - 0/2/19/22 | 0/1/1/1
2 Z5L J 1 2 - 0/4/24/24 | 0/1/1/1
2 MAN J 2 3,2 - 0/2/19/22 | 0/1/1/1
2 Z5L K 1 2 - 2/4/24/24 | 0/1/1/1
2 MAN K 2 3,2 - 0/2/19/22 | 0/1/1/1
2 Z5L L 1 2 - 0/4/24/24 | 0/1/1/1
2 MAN L 2 3,2 - 0/2/19/22 | 0/1/1/1
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All (5) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 G 1 Z5L 01-C1 | 2.66 1.44 1.40
2 L 1 Z5L 01-C1 | 2.32 1.44 1.40
2 I 1 Z5L 01-C1 | 2.26 1.44 1.40
2 J 1 Z5L 01-C1 | 2.25 1.44 1.40
2 H 1 Z5L | O1-C1 | 2.24 1.43 1.40
The worst 5 of 10 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
2 H 2 MAN | C1-C2-C3 | 3.89 115.31 109.64
2 L 2 MAN | C1-C2-C3 | 3.49 114.72 109.64
2 I 2 MAN | C1-C2-C3 | 3.46 114.68 109.64
2 J 2 MAN | C1-C2-C3 | 3.16 114.24 109.64
2 I 2 MAN | C1-O5-C5 | 3.10 116.34 112.19
There are no chirality outliers.
5 of 7 torsion outliers are listed below:
Mol | Chain | Res | Type Atoms
2 I 1 Z5L | O5-C5-C6-06
2 | 1 Z5L | C4-C5-C6-06
2 K 1 Z5L | O5-C5-C6-06
2 G 1 Z5L | O5-C5-C6-06
2 K 1 Z5L | C4-C5-C6-06

There are no ring outliers.

No monomer is involved in short contacts.

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for oligosaccharide.
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5.6 Ligand geometry (i)

Of 9 ligands modelled in this entry, 6 are monoatomic - leaving 3 for Mogul analysis.

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 Counts | RMSZ | #|Z] > 2 | Counts | RMSZ | #|Z] > 2
4 GOL C 802 - 9,5,5 0.30 0 9,9,5 0.45 0
4 GOL E 802 - 5,5,5 0.30 0 5,9,5 0.59 0
4 GOL A 802 - 5,5,5 0.39 0 5,5,5 0.33 0



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

Page 24 wwPDB X-ray Structure Validation Summary Report 2WW3

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.
’-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions | Rings
4 GOL C 802 - - 2/4/4/4 -
GOL E 802 - - 4/4/4/4 -
4 GOL A 802 - - 4/4/4/4 -

There are no bond length outliers.
There are no bond angle outliers.
There are no chirality outliers.

5 of 10 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms

802 | GOL | 01-C1-C2-C3
802 | GOL | C1-C2-C3-03
802 | GOL | 02-C2-C3-03
802 | GOL | C1-C2-C3-03
802 | GOL | O1-C1-C2-C3

INFNFN NS
Q|d™| =| | >

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
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.

Mol | Chain Analysed <RSRZ> #RSRZ>2 OWAB(A?) | Q<0.9

1 A 736,744 (98%) -0.24 1 (0%) [92)92) | 17, 23,33, 40| 0
1 B 736,744 (98%) 077 |39 (5%) 32 34 |21,33,44,55| 0
1 C 736,744 (98%) -0.37 1 (0%) fo2)192) | 15, 21,32,39 | 0
1 D 738,744 (99%) 0.24 6 (0%) |82] [ 84] | 18,28,38, 45| 0
1 E 736,744 (98%) -0.26 1 (0%) 192192 | 16, 23, 33, 40 | 1 (0%)
1 F 738,744 (99%) 0.13 3 (0%) |88 o0 | 21,30, 41,46 | o0

All All 4420/4464 (99%) 0.04 51 (1%) 76 | 78 | 15, 26, 40, 55 | 1 (0%)

The worst 5 of 51 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
444 | TYR 4.8
175 | ILE 3.1
210 | TYR 3.0
22 | TRP 3.0
445 | TYR 3.0

—| = =] = =
00| O 0| 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)

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
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
2 | MAN H 2 11/12 0.87 0.09 34,37,39,40 0
2 | MAN J 2 11/12 0.88 0.09 30,31,32,32 0
2 | MAN L 2 11/12 0.91 0.09 31,33,34,34 0
2 Z5L H 1 13/13 0.92 0.09 36,37,39,39 0
2 Z5L L 1 13/13 0.94 0.09 32,34,37,38 0
2 | MAN G 2 11/12 0.94 0.07 22,27,29,29 0
2 Z5L G 1 13/13 0.95 0.07 25,27,29,31 0
2 Z5L K 1 13/13 0.95 0.07 25,28,31,31 0
2 | MAN K 2 11/12 0.95 0.07 22,26,27,28 0
2 | MAN I 2 11/12 0.95 0.07 20,24,26,27 0
2 Z5L J 1 13/13 0.95 0.09 28,29,34,35 0
2 Z5L I 1 13/13 0.96 0.07 22,25,30,31 0

The following is a graphical depiction of the model fit to experimental electron density for oligosac-
charide. Each fit is shown from different orientation to approximate a three-dimensional view.

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

Electron density around Chain G:
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Electron density around Chain H:

2mF,-DF. (at 0.7 rmsd) in gray

and green (positive)

mF,-DF. (at 3 rmsd) in purple (negative)

Electron density around Chain I:

2mF,-DF. (at 0.7 rmsd) in gray

and green (positive)

mF,-DF. (at 3 rmsd) in purple (negative)
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Electron density around Chain J:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

Electron density around Chain K:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

WO RLDWIDE
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Electron density around Chain L:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

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.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
1 |GOL | E |802] 6/6 086 | 0.10 | 40414246 0
4 GOL A 802 6/6 0.89 0.08 48,49,49,50 0
4 GOL C 802 6/6 0.92 0.08 30,33,34,34 0
3 CA B 800 1/1 0.96 0.06 36,36,36,36 0
3 CA F 800 1/1 0.98 0.07 31,31,31,31 0
3 CA D 800 1/1 0.98 0.04 29,29,29,29 0
3 CA A 800 1/1 0.99 0.07 25,25,25,25 0
3 | CA E | 800 | 1/1 0.99 | 0.06 | 24,24,24,24 0
3 CA C 800 1/1 0.99 0.04 26,26,26,26 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
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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