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1 Overall quality at a glance (i)

The reported resolution of this entry is 2.30 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 NN 0 W 0.247
Clashscore N [ o s
Ramachandran outliers NN 0 W 0.2%
Sidechain outliers I | D 4.1%
RSRZ outliers N 0.8%
Worse Better

0 Percentile relative to all X-ray structures

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

Mot ric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Riree 66092 2929 (2.30-2.30)
Clashscore 79885 3679 (2.30-2.30)
Ramachandran outliers 78287 3642 (2.30-2.30)
Sidechain outliers 78261 3641 (2.30-2.30)
RSRZ outliers 66119 2930 (2.30-2.30)

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.
The upper red bar (where present) indicates the fraction of residues that have poor fit to the
electron density.

Mol | Chain | Length Quality of chain
A 1032 | =

The following table lists non-polymeric compounds that are outliers for geometric or electron-
density-fit criteria:

Mol | Type | Chain | Res | Geometry | Electron density
3 CD A 1907 - X
3 CD A 1908 - X
3 CD B 1903 - X
3 CD B 1904 - X
3 CD B 1905 - X
3 CD B 1906 - X

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

Mol | Type | Chain | Res | Geometry | Electron density
3 CD B 1907 - X
3 CD B 1908 - X
3 CD B 1909 - X
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 14302 atoms, of which 0
are hydrogen and 0 are deuterium.

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 EXO-BETA-D-GLUCOSAMINIDASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N @) S
1 A 852 6520 4095 1127 1281 17 4 1 1
Total C N O S
1 B 852 6532 4104 1128 1282 18 0 3 1

There are 2 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
A 750 ASN TRP CONFLICT | UNP Q56F26
B 750 ASN TRP CONFLICT | UNP Q56F26

e Molecule 2 is AMINO-CASTANOSPERMINE (three-letter code: X05) (formula: CgH14N203).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
2 A 1 13 3 92 3 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
2 B 1 13 8 2 3 0

e Molecule 3 is CADMIUM ION (three-letter code: CD) (formula: Cd).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 B 10 T‘igal (133 0 0

3 A 9 Togtal %d 0 0

e Molecule 4 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf
1 A 604 TGOSZI 6(0)4 0 0

1 B 601 Tg’gfl 681 0 0
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3 Residue-property plots (i)

Page 6

S O 0 O ®n <+ 7
~ 2 85L& Z2%
< 0 o T
Sy s S
== w = 9= g
g o 2EE A
= = © 9 )
Qg ®— 7w g
S5g2%R 222
S RSER= = T .=
) d n o= e
= n .= = n 0 s
0 n ® [ ENP] )
om QO = = = 3 L1211 zgen 1 L1281 9s€1 1 1
= m @ W - | gzia 1 879 1 1 €9 6g83
o H S O A B sTTL 17€1 | 8981 zSEN 1 1
= S > = B [ | 1 £HIN 1 1 LT9d vesd
. S B > 9 w N 16N geed THoM 198d 9gea 1 1
o hl m .Muc 1% % < [ | LEEA 1 mmmx 1 umﬁ omﬂ
- €8d 9g€a 6294
= w 1% s = m. | | 683 T1EY 8T9A vz
= = hC = m = $SI 1190 1 1 1 €281
O o g .= > [] ° | otov ogsy TOEM ) 1
o o m = 1% L © 0sN 6093 1 | | 608S
o 2 5 2 & 2 RS o £62ZA 1 8 9620 6093 1
- 5 % o < m = ° 2621 1 | 1
o 9 = O o | 5090 TZ8A 26T 7089
= g o= =B 9823 | woon | | 3090 1
w = & 8 - | €091 9081 o [ | 06L¥
e s 3 d ose1 | sosv | 165K 1
T e S O =i e 1 %089 £52A 1 8.1
= S o ) TLeN 1 1 €864 1
O 8 98 2 n oo 1 €854 96.LN 1521 | 0LLY
~ g 9 g & zsza ] ] 9v2a 8188 6oLl
= >, 0 n m | 8158 €814 m A 89,5
z ¢ & =
= =3 =108 =5 n e 1 ek 0 s —
= T8 99.M
= 3, %b m 1% &r = ADn 8€21 Qmm« omB ADn 1623 mm;
n 18T 9gzl
w 4 m s . muc M 1 695N 9LLM M 1 6€SN 8HLY
= n .C = r ] e | = oz | |
< n O = M . M ceey 993H M | €99 SPLL
> M w € A M 1 1 zzed | PyLL
iR = N e < z1en 7SS 097 < | €50 1
~ 57 3| N 8 wn 1 1 1 wn zren 0esy ¥TLA
- > 3 A ®) zoeT 1psa 3.0 @) 1 1 |
= = 2 o %o wn g &) T0ZH 1 | esul O 02V 928 G
@ D =/ 3 ) | 195 zsL1 = i i
2 m O O ® — © - ¥8TA — | - F mmﬁ 60LT
- = YTLA TOTM
H O @ = =) F
s B 1% O., m g m._u ¢ mmg omt. m_u mmE «mv: £0L1
m.a “m m g — m W.o D_ \.mg mm-wvm 613 D_ | wmﬁ | zou
o, 1873 TOLL
2 O ® m : T <G €411 S9vH <G 1 0978 1
NS m. 2 E o m = 1 1 = €818 1 289H
o ) Muc S o ® = S9TV 85vH 62| (4528 7898
Ee2=73E ¢ 2 | | m o I |
= =9 = i TSTA 254 i 9zwh 9,91
m - % m A ST @) @) mm:._ 1 1
= R o O > 12%a 1990
o L % o0 TR .w L vEA VEA 0gTM 1 099H
M w W. m ] ..Lm m o0 7680 mmﬂm mmﬁ om_ﬁ
25 © o~ & Csesl [ |
2 g & s m o o 6.0 2680 i) €vTA %D zasH
2 g .m S 0= = = ‘s 8191 [ ] = .. ] ] [
o, w = 3 .. F = W o < LL9H 638M o M 6€Ta 20%a 879N
) wo g5 23 = g T S g ; :
® g E O 9 m S 4 o = 1 o = \.mﬁ p6ed €79
O = — £99N | geeT ZhoM
= ,mha .m ..m B & ma L = = 9ge1 — g8y = = a8s z6ed 1
HTwm 30 &8 & & o O 1 [ | o O 1 1 6€91

R LDWIDE

O

erbDBe

PROTEIN DATA BANK

W


http://wwpdb.org/ValidationPDFNotes.html#h.fmehr2ap71lr

wwPDB X-ray Structure Validation Summary Report 2X05

Page 7

6680

S68L

688M

088s

Ll

8¥8A

9¥8x

O

R LDWIDE
PROTEIN DATA BANK

W



Page 8 wwPDB X-ray Structure Validation Summary Report 2X05
4 Data and refinement statistics (i)
Property Value Source
Space group P1211 Depositor
Cell constants 86.12A 121.80A 91.56A .
Depositor
a, b, c,a, 3,y 90.00°  90.51°  90.00°
: 43.79 - 2.30 Depositor
Resolution (A) 4379 — 2.30 EDS
% Data completeness 99.0 (43.79-2.30) Depositor
(in resolution range) 99.0 (43.79-2.30) EDS
Rinerge 0.15 Depositor
Reym (Not available) Depositor
<I/o(I)>" 2.37 (at 2.29A) Xtriage
Refinement program REFMAC 5.5.0072 Depositor
R R 0.184 , 0.248 Depositor
P ree 0.185 , 0.247 DCC
Rree test set 4151 reflections (5.26%) DCC
Wilson B-factor (A2) 20.3 Xtriage
Anisotropy 0.201 Xtriage
Bulk solvent kg (e/A3), By (A?) 0.35, 11.6 EDS
Estimated twinning fraction 0.025 for h,-k,-1 Xtriage
L-test for twinning <|L|>=049, < L*>=10.32 Xtriage
Outliers 0 of 83006 reflections Xtriage
F,F. correlation 0.93 EDS
Total number of atoms 14302 wwPDB-VP
Average B, all atoms (A?) 18.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.72% of the height of the origin peak. No significant pseudotranslation is detected.

Intensities estimated from amplitudes.
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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: X05,
CD

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 | prvig7 1 w7155 | RMSZ | #]Z] >5
1 A 0.57 1/6686 (0.0%) 0.68 3/9123 (0.0%)
1 B 0.56 0/6701 0.68 | 4/9143 (0.0%)
All All 0.57 | 1/13387 (0.0%) | 0.68 | 7/18266 (0.0%)

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 430 | GLU | CB-CG | 13.47 1.77 1.52

The worst 5 of 7 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
1 A 430 | GLU | CA-CB-CG | -7.71 96.45 113.40
1 B 230 | ARG | NE-CZ-NH2 | -6.84 116.88 120.30
1 B 144 | LEU | CA-CB-CG | 6.45 130.13 115.30
1 A 335 | ARG | NE-CZ-NH2 | -5.62 117.49 120.30
1 A 144 | LEU | CA-CB-CG | 5.15 127.16 115.30

There are no chirality outliers.

There are no planarity outliers.

5.2 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 hydrogens
added by MolProbity. The Clashes column lists the number of clashes within the asymmetric unit,
and the number in parentheses is this value normalized per 1000 atoms of the molecule in the
chain. The Symm-Clashes column gives symmetry related clashes, in the same way as for the
Clashes column.
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 6520 0 6295 65 0
1 B 6532 0 6312 60 3
2 A 13 0 16 4 0
2 B 13 0 16 5 0
3 A 9 0 0 0 3
3 B 10 0 0 0 0
4 A 604 0 0 7 0
4 B 601 0 0 9 0
All All 14302 0 12639 125 3

Clashscore is defined as the number of clashes calculated for the entry per 1000 atoms (including
hydrogens) of the entry. The overall clashscore for this entry is 5.

The worst 5 of 125 close contacts within the same asymmetric unit are listed below.

Atom-1 Atom-2 Distance(A) | Clash(A)
1:B:201:TRP:HE1 | 1:B:212:ASN:HD21 1.03 1.01
1:A:246:ASP:HB3 | 1:A:292:LEU:HD11 1.53 0.91
1:A:608:ARG:HG3 | 1:A:889:TRP:CZ3 2.07 0.90
1:A:201:TRP:HE1 1:A:212:ASN:ND2 1.69 0.90
1:A:541:GLU:OE1 | 2:A:1900:X05:HAG2 1.76 0.84

All (3) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-
metry operator and encoded unit-cell translations to be applied.

Atom-1 Atom-2 Distance(A) | Clash(A)
1:B:246:ASP:OD1 | 3:A:1902:CD:CDJ[2.557] 1.99 0.21
1:B:244:HIS:NE2 | 3:A:1902:CD:CD[2_557] 2.09 0.11
1:B:296:ASP:0D2 | 3:A:1905:CD:CD[2_557] 2.12 0.08

5.3 Torsion angles

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 851/1032 (82%) | 824 (97%) | 26 (3%) 1 (0%) 59 72
1 B 853/1032 (83%) | 817 (96%) | 33 (4%) 3 (0%) 43 52

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

Mol | Chain Analysed Favoured | Allowed | Outliers

Percentiles

All | ALl | 1704/2064 (83%) | 1641 (96%) | 59 (4%)

4 (0%) 56 683

All (4) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 202 ILE
1 B 202 ILE
1 B 541 GLU
1 B 205 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 700/834 (84%) 667 (95%) | 33 (5%) 36 47
1 B 702/834 (84%) 678 (97%) | 24 (3%) 49 64
All All 1402/1668 (84%) | 1345 (96%) | 57 (4%) 41 55

5 of 57 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 780 ASP
1 A 894 GLN
1 B 808 ASN
1 A 783 TYR
1 A 830 ARG

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

sidechains are listed below:

Mol | Chain | Res | Type
1 A 796 ASN
1 B 176 GLN
1 B 796 ASN
1 A 808 ASN
1 B 128 ASN

5 of 26 such
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5.3.3 RNA (D

There are no RNA chains 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)

Of 21 ligands modelled in this entry, 19 are monoatomic - leaving 2 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 | " 'RMS7 | #/2] > 2 | Counts | RMSZ | #|2| > 2
X05 A [1900 | - [141414| 1.07 | 1(7%) | 21,2121 1.36 | 2 (9%)
X05 B 1900 - 14,14,14 | 0.92 0 21,21,21 1.55 3 (14%)

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 X05 A 1900 - - 0/0/29/29 | 0/0/2/2
2 X05 B 1900 - - 0/0/29/29 | 0/0/2/2

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
2 A 1900 | X05 | CAI-CAL | -2.17 1.52 1.54

means
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All (5) bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(°)
2 B 1900 | X05 | CAI-CAL-CAK | -3.74 111.88 117.24
2 A 1900 | X05 | CAI-CAL-CAK | -3.67 111.98 117.24
2 B 1900 | X05 | CAI-CAL-NAM | -3.32 100.57 104.67
2 A 1900 | X05 | CAE-CAI-CAL | -2.89 99.95 102.63
2 B 1900 | X05 | CAG-CAH-CAJ | 2.68 113.86 109.76

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues

There are no chain breaks in this entry.


http://wwpdb.org/ValidationPDFNotes.html#h.cdia527f7fwo

Page 14 wwPDB X-ray Structure Validation Summary Report 2X05

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 852/1032 (82%) -0.23 8 (0%) | 81 8,18, 28,47 | 1 (0%)
1 B 852/1032 (82%) -0.28 4 (0%) | 88 8, 18, 27, 42 0

All | ALl | 1704/2064 (82%) -0.26 12 (0%) | 83 8,18, 28,47 | 1 (0%)

The worst 5 of 12 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
48 | ALA 3.7
49 | GLY 3.0
48 ALA 2.8
178 | HIS 2.5
128 | ASN 2.3

JUEY QUNIY UG U N
> D | | T

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)

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. LLDF column lists the quality of electron
density of the group with respect to its neighbouring residues in protein, DNA or RNA chains.
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.
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Mol | Type | Chain | Res | Atoms | RSR | LLDF | B-factors(A?%) | Q<0.9
3 CD B 1904 1/1 0.23 | 14.13 97,97,97,97 0
3 CD A 1908 1/1 0.24 9.01 | 169,169,169,169 0
3 CD B 1905 1/1 0.24 6.55 93,93,93,93 0
3 CD B 1907 1/1 0.20 6.21 | 139,139,139,139 0
3 CD A 1907 1/1 0.16 3.37 | 118,118,118,118 0
3 CD B 1909 1/1 0.15 2.95 | 112,112,112,112 0
3 CD B 1906 1/1 0.18 2.84 | 132,132,132,132 0
3 CD B 1903 1/1 0.17 2.77 93,93,93.,93 0
3 CD B 1908 1/1 0.14 2.19 146,146,146,146 0
3 CD A 1906 1/1 0.19 1.91 116,116,116,116 0
2 X05 B 1900 | 13/13 | 0.16 1.64 15,16,18,19 0
3 CD B 1902 1/1 0.12 1.47 60,60,60,60 0
2 X05 A 1900 | 13/13 0.15 1.19 14,17,20,21 0
3 CD B 1910 1/1 0.14 1.03 | 154,154,154,154 0
3 CD B 1901 1/1 0.09 | -0.94 69,69,69,69 0
3 CD A 1904 1/1 0.09 -1.16 76,76,76,76 0
3 CD A 1903 1/1 0.09 -2.05 60,60,60,60 0
3 CD A 1902 1/1 0.01 -3.38 11,11,11,11 0
3 CD A 1901 1/1 0.03 -4.27 29,29,29,29 0
3 | CD A [1905| 1/T | 0.01 | -5.93 12,12,12,12 0
3 CD A 1909 1/1 0.02 -6.15 14,14,14,14 0

6.5 Other polymers (i)
There are no such residues in this entry.
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