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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 asb43be (2022)

Xtriage (Phenix) : 2.0

EDS : 3.0

Buster-report : wwPDB partial adaption of 1.1.7 (2018)
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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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 2.20 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 | W 0.239
Clashscore NN - 3
Ramachandran outliers IS | N 0.1%
Sidechain outliers NN 0 I 0%
RSRZ outliers NN D 1.0%
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 6164 (2.20-2.20)
Clashscore 190562 6851 (2.20-2.20)
Ramachandran outliers 187476 6768 (2.20-2.20)
Sidechain outliers 187428 6769 (2.20-2.20)
RSRZ outliers 180081 6166 (2.20-2.20)

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 727 L 62% 35%
1 C 727 : 61% 35%
2 B 637 L 61% 33% N
2 D 637 L 61% 33% B

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard

WO RLDWIDE
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residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
5 GOL D 3004 - - - X
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2 Entry composition (i)

There are 6 unique types of molecules in this entry. The entry contains 22203 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 (METHYLMALONYL-COA MUTASE).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 725 5539 3507 952 1056 24 0 0 0

Total C N O S
1 C 725 5539 3507 952 1056 24 0 0 0

e Molecule 2 is a protein called PROTEIN (METHYLMALONYL-COA MUTASE).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
2 B 623 4744 2992 823 916 13 0 0 0

Total C N O S
2 D 623 4744 2992 K823 916 13 0 0 0

There are 6 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
B 203 GLY ALA | SEE REMARK 999 | UNP P11652
D 203 GLY ALA | SEE REMARK 999 | UNP P11652
B 330 GLU ASP SEE REMARK 999 | UNP P11652
D 330 GLU ASP SEE REMARK 999 | UNP P11652
B 331 LEU VAL SEE REMARK 999 | UNP P11652
D 331 LEU VAL SEE REMARK 999 | UNP P11652

e Molecule 3 is 2-CARBOXYPROPYL-COENZYME A (CCD ID: 2CP) (formula: CosHzoN7015P3S).


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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2CP
(e
e .J 5
i} Pt '__JJ\\N_..--\\__/.'I\N L Ao

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P S

3 A 1 54 25 7 18 3 1 0 0
Total C N O P S

3 C 1 54 25 7 18 3 1 0 0

B12

HO— __‘I,
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C Co N O P
4 A 1 91 62 1 13 14 1 0 0
Total C Co N O P
4 C 1 91 62 1 13 14 1 0 0
gPDB
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e Molecule 5 is GLYCEROL (CCD ID: GOL) (formula: C3HgOs3).

GOL
C3
——QOHos
1 c2/
HO OH
O1 02
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C O

5 B 1 6 3 3 0 0
Total C O

5 B 1 6 3 3 0 0
Total C O

5 D 1 6 3 3 0 0
Total C O

5 D 1 3 9 1 0 0

e Molecule 6 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total O

6 A 420 490 490 0 0
Total O

6 B 243 243 243 0 0
Total O

6 C 421 191 491 0 0
Total O

6 D 242 949 249 0 0

gPDB
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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: PROTEIN (METHYLMALONYL-COA MUTASE)

35%

62%

9634

€91

19T

cva

18td

2¢8td
13314 4

LLTA
9.L2N

TLzTS
T.L2d

692V

1,921
€929
29za
T9ev

€520
(4144

LyTa

Y¥CH
E€VCA

ves

LeTs

TETN
TETN

62Cs
82Tl

sced
j£448

cees

6124
8TCH

CITA
T1eI

802N
L02Y
90ZA
SOCTH

20TH

88€'1

98€L

78ed
£8EY

T84

6LES

ELEY

TLEV

69€d
89€T

S9el

i

85€D
LSED

SGEV

EVEN
(4498
TvEA
ovea
6eed

Sees
veEM
€EED
oeed

LTEL

SceT

TZed
ozced
6TEN

1D
E€TEH
(457N

80EM

90EN

86CA

624

682D

LLvd
9.¥d
S.vd
TL%d
89%N
99%D

£9%d
[434]

85%a
[4sitc

(5474

LYva

SYPY
442

0ETA
62
8¢vd
LTV

€CVH
[4470]
TCVM

457
€TPL
[454%
T1%d
(0578

90%S

£07M

86€Y

76€S

T6ED

€0.3

869

€694
2690

0693
689d
8891

989D

Ll

LgLa
9CL1

€24
{49

0T.LY

8TLT
LTLS

STLY
V1.LS

e Molecule 1: PROTEIN (METHYLMALONYL-COA MUTASE)

C¢TLd
TTLI

90LL

%

Chain C: .

35%

61%

T0Td

868

S6ev

®
2}
0

{4211

6LA

9LV

€LD

N
N
I:I:

0L4
69d
89d

1228
€91

191

SGA

€4a
[4ctc

Mo - < o
S <+
B M o

TEX

8¢1

ferac
Scd

€y

i~ 0 o Bl
< Q N~ 0 o
= =] ]

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

7TREQ

wwPDB X-ray Structure Validation Summary Report

Page 8

20Ty

86TN
L6TD

0614

S8Th
7814

[4:3 4

6LTA
8LTA

LTV
SLT1

0LTV

LOTH

8STT

SGT1D

[4]%

0S7Y
67T

9FTI
SIS

6ETV

EETY
CETA

0E€Td
6CTN

L21s

CCTH
121l
0Z1d

811a

STTA

9071

€0TY

S6cd

3

682D

1824
28td
T8cV
0824

LLza
9.L2N

€LTA
692V
€929
c9za
192V
9STN

(414 4

€12d

1121

90CA

7024

v8ey

8EEY

veen
€EED

8CEH
L2EL

Teen
ozed
6TEN
81eA
gred
y1ed
€TEH
80EM
voev

86CA

6.7

LLvd

[4sig

544l

Lyva

SvPY
a7t
L4728

BEVN
8EVH

SeYA
veVY
EETIW

3

® 6%
8Tva
LTV

44721

aTvd

TySV
0¥sy
6ESD

GESD

CEST
TEST

825a
Lesd
92S8a

2Tsd
0zsd
9151
GTSI
iA5)¢

80SA
108X

0084
6671

L6TA
9671

£67)
88¥A

S8YN

999d
S99A

T99H

0S9H
LYoV

vyov
€790

8€9d
1€9d
9€9L

€94
€€9T
2€9d

829A
129a

€290
[aac) 4
TC9X
OT9H
€09V

6694
869d

9654

0654

L2.Q
0TLY
6TLA
8TLT

STLY

3

PROTEIN (METHYLMALONYL-COA MUTASE)

TTLI
0TLA

3

e Molecule 2

90LL
€0.3
869
1694

Y%

33%

61%

Chain B

1614
06TV
681d
88TA

Z8TA

TLID

O0LTX

1914
99TA

C9TL

6STT

SSTS

© N~ 0o
<4 ¢ & & o
DI
< oompmEAa

9ETT

CeTD
TeT8
0€TH
6211
8CTTH
praxce

[44%:S
0zTd
L11d
9T1d
ST1d
virE
LOTM

S0Ta
POTH

TOTN

€64

06A
68D

LL.Td

S.T3

€LTY

® 0.0

902V

v0cd

Tozd
00za
6611

L6171
96TN

¢61a

€8¥d

08%d

8.¥d

9.L¥L

99%4
S9vd

T9%L
L8993
9574
SSYN
TS¥Y
6774
8EVA
0EYS
14720}
€TVA
{4474
j24%i]
0Zvd
617

9TVV
STPV

80%T

90%d

T0%D

86ed
L6€d

v6ed

€6€D
26€1

88¢€d

08€Yd

|
1093
0094

88%1

L

¥€9T

TE9T

6298

2eoa
TCON

3

9194

8093
LO9V

O

R LDWIDE
PROTEIN DATA BANK

W



7TREQ

33%

61%

wwPDB X-ray Structure Validation Summary Report

PROTEIN (METHYLMALONYL-COA MUTASE)

e Molecule 2

Page 9

£64

68D
88d
L8A

[dias
T0zd
0oza
6611

96TN
T6TY
06TV
68Td
88TY

€8TA
Z8TA

TLID

L9T4
99TA

2911

6GTT
8STT

Ll

LyTd
VTV

(4741

L
£

LETT

CETH

0E€TH

8CTH

L11d
9T1d
ST1d
v11a

[43%¢

801d
L0TM

YOI

TOTN

+

S6Y4

8624
L6271

2621
062d
£82H
28c4d
782N

S.2d

eLey

Tlcd

8923

+

Y9z

<+ 10 © K 0
0 0 0 W W I
S NAN
E<a<b

aclac)

EVCN
[4744:

6ECN
8ETY
LETA

SETL
0€za
6¢cd
8¢Cs
144 4
ceeyd

Teea
0ZTM

812d
L1271

STCL

c1ed

socy

S8EN
T8EN
08€Y
6LEV

S.ed

0Led

L9€T

ST€d
vrea
ETEA

Tred
0TEA

80€D
LOET

SO0EY

voem
€0EV

662V

]
08¥%d
6.%4

9.L¥L

L9%d
99%4

79vS

°ovY

8S¥h
LS%)

SSTN

€5¥1

TSPH
0SPY
677d

44414
6EVL
EEVA

cevy
TEPH

($14778
STy
veva
€TV
0zvd

LT¥M
1544

80%1

14029

T0%D

86€d
L6€d

£6€D
T6ET

88€d

6.5

YLK

TLSY

09SS

6G5)
855}

9GSV

€651

198V

€¥4d
[474AA

8ESY

9€SH
SESM

€€5d

T€SS

629D
8254

14

1

T2sy
0ZSL

L1850

E€TSA

0TSY

S0SL
%0SS

20Sa

00ST

£67a

06%M

88¥%1

S8%Y

€8¥%d

€€91
2e9d
T€91T

TCOH

€791

R LDWIDE

O

erbDeBe

PROTEIN DATA BANK

W



Page 10 wwPDB X-ray Structure Validation Summary Report TREQ

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 122.53A  161.40A 86.97A .
Depositor
a, b, c, a, B, 90.00°  104.81°  90.00°
. 20.00 — 2.20 Depositor
Resolution (A) 20.00 — 2.20 EDS
% Data completeness 95.4 (20.00-2.20) Depositor
(in resolution range) 95.3 (20.00-2.20) EDS
Rinerge 0.11 Depositor
Rsym 0.11 Depositor
<I/o(I)>" 3.09 (at 2.19A) Xtriage
Refinement program REFMAC Depositor
R R 0.183 , 0.229 Depositor
» Thfree (Not available) , 0.239 DCC
Rree test set 7983 reflections (5.07%) wwPDB-VP
Wilson B-factor (A?) 20.5 Xtriage
Anisotropy 0.465 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.35, 44.7 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 22203 wwPDB-VP
Average B, all atoms (A?) 25.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.22% 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: GOL,
B12, 2CP

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 | pyior' 7155 | RMSZ #|Z| >5
1 A 0.84 | 1/5655 (0.0%) 2.57 481/7686 (6.3%)
1 C 0.83 0/5655 2.48 449/7686 (5.8%)
2 B 0.77 | 3/4835 (0.1%) 2.51 394/6569 (6.0%)
2 D 0.76 1/4835 (0.0%) 2.51 401/6569 (6.1%)
All All 0.80 | 5/20980 (0.0%) | 2.52 | 1725/28510 (6.1%)

All (5) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 D 466 | PHE | CA-CB | 6.73 1.58 1.52
2 B 466 | PHE | CA-CB | 6.41 1.57 1.52
2 B 87 | TYR | CA-CB | 5.41 1.61 1.54
2 B 410 | ARG | CD-NE | -5.31 1.38 1.46
1 A 596 | ARG | CD-NE | -5.04 1.39 1.46

The worst 5 of 1725 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(°)
1 A 596 | ARG | CD-NE-CZ | 39.23 179.32 124.40
2 B 410 | ARG | CD-NE-CZ | 37.87 177.41 124.40
2 D 410 | ARG | CD-NE-CZ | 36.16 175.03 124.40
1 C 103 | ARG | CD-NE-CZ | 24.86 159.21 124.40
1 A 103 | ARG | CD-NE-CZ | 21.21 154.09 124.40

There are no chirality outliers.

There are no planarity outliers.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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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 5539 0 5413 23 0
1 C 5539 0 5413 28 0
2 B 4744 0 4648 21 0
2 D 4744 0 4648 24 0
3 A 54 0 37 2 0
3 C 54 0 37 2 0
4 A 91 0 88 9 0
4 C 91 0 88 7 0
) B 12 0 16 2 0
5 D 9 0 11 2 0
6 A 420 0 0 0 0
6 B 243 0 0 0 0
6 C 421 0 0 0 0
6 D 242 0 0 1 0

All All 22203 0 20399 108 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 3.

The worst 5 of 108 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)
4:C:2800:B12:H552 | 4:C:2800:B12:H531 1.48 0.92
1:A:638:GLU:HA 1:A:671:GLU:HG2 1.52 0.90
4:A:1800:B12:H531 | 4:A:1800:B12:H552 1.61 0.82
2:D:281:ASN:HD22 | 2:D:323:ASN:HD21 1.29 0.81
2:B:370:PRO:HB3 | 2:B:375:PRO:HG2 1.71 0.72
There are no symmetry-related clashes.
gPDB
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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 | 723/727 (99%) | 701 (97%) | 22 (3%) 0 100 [100]
1 C 723/727 (99%) | 702 (97%) | 21 (3%) 0 |
2 B 621/637 (98%) | 606 (98%) | 14 (2%) 1 (0%) 43 51
2 D 621/637 (98%) | 605 (97%) | 15 (2%) 1 (0%) 43 51

All All 2688/2728 (98%) | 2614 (97%) | 72 (3%) 2 (0%) 48 57

All (2) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 B 17 THR
2 D 17 THR

5.3.2 Protein sidechains ()

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 563/590 (95%) 552 (98%) 11 (2%) 48 64
1 C 563/590 (95%) 553 (98%) 10 (2%) 51 68
2 B 480/509 (94%) 470 (98%) 10 (2%) 47 63
2 D 480/509 (94%) 469 (98%) 11 (2%) 44 59
All All 2086/2198 (95%) | 2044 (98%) | 42 (2%) 48 64



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
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Mol | Chain | Res | Type
1 C 592 GLN
2 D 180 VAL
1 C 597 ARG
2 D 75 MET
2 D 410 ARG

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 17
such sidechains are listed below:

Mol | Chain | Res | Type
2 D 196 ASN
2 D 323 ASN
2 B 365 GLN
2 B 544 GLN
1 C 359 HIS

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)

8 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).


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
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | RMSZg #|Z|>2| Counts RMS% 4| Z] > 2
3 2CP A 1801 - 53,56,56 1.14 8 (15%) 76,83,83 1.57 14 (18%)
D GOL D 3004 - 2,2,5 0.50 0 1,15 0.63 0
5 GOL D 3003 - 5,9,5 0.21 0 5,5,5 0.58 0
4 B12 A 1800 | 6,1 | 94,101,101 | 0.98 5 (5%) | 149,166,166 | 1.67 | 30 (20%)
5 GOL B 3002 - 9,9,5 0.26 0 5,9,5 0.55 0
3 2CP C 2801 - 53,56,56 1.25 7 (13%) 76,83,83 1.49 10 (13%)
4 B12 C 2800 | 6,1 | 94,101,101 | 1.02 4 (4%) | 149,166,166 | 1.63 24 (16%)
5 GOL B 3001 - 5,9,5 0.24 0 5,5,5 0.50 0

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
3 2CP A 1801 - - 4/56/72/72 0/3/3/3
D GOL D 3003 - - 4/4/4/4 -

4 B12 A 1800 | 6,1 - 8/56/223/223 | 0/3/11/11

5 GOL B 3002 - - 2/4/4/4 -

3 2CP C 2801 - - 4/56/72/72 0/3/3/3

4 B12 C 2800 | 6,1 - 10/56/223/223 | 0/3/11/11

5 GOL B 3001 - - 3/4/4/4 -
The worst 5 of 24 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
3 C 2801 | 2CP | CP2-NP1 | 3.51 1.54 1.46
3 C 2801 | 2CP | CP5-NP2 | 2.97 1.52 1.46
3 A 1801 | 2CP | CP5-NP2 | 2.96 1.52 1.46
3 C 2801 | 2CP P1-O6 | 2.90 1.62 1.59
3 C 2801 | 2CP C2-N1 | 2.83 1.39 1.33

The worst 5 of 78 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
3 C 2801 | 2CP | CP2-NP1-CP3 | -6.08 111.50 122.82
3 A 1801 | 2CP | CP8-CPA-CPB | 5.87 117.92 108.22
4 C 2800 | B12 C19-N24-C16 | 5.87 113.70 107.29
3 C 2801 | 2CP | CP8-CPA-CPB | 5.52 117.33 108.22
4 A 1800 | B12 C55-C17-C16 | 5.38 127.12 116.59
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There are no chirality outliers.

5 of 35 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
3 A 1801 | 2CP P1-06-P2-O7
3 A 1801 | 2CP | S-CS1-CS2-CS3
3 A 1801 | 2CP | S-CS1-CS2-CS4
3 C 2801 | 2CP P1-06-P2-0O7
3 C 2801 | 2CP | S-CS1-CS2-CS3

There are no ring outliers.

6 monomers are involved in 24 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 A 1801 | 2CP 2 0
5 D 3004 | GOL 2 0
4 A 1800 | B12 9 0
5 B 3002 | GOL 2 0
3 C 2801 | 2CP 2 0
4 C 2800 | B12 7 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand 2CP A 1801
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Ligand B12 C 2800

Torsions

Rings

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 725,727 (99%) -0.41 5(0%) 184]182] | 9,19, 38, 65 0
1 C 725,727 (99%) -0.44 6 (0%) |82 180/ | 7,19, 38, 66 0
2 B 623/637 (97%) 0.01 9(1%) 73 71 |14,29,49,80| 0
2 D 623/637 (97%) -0.03 8(1%) |75 |73 |13,29,49,79| 0
All | Al | 2696/2728 (98%) | -0.23 |28 (1%) |79 77 | 7,24, 45, 80 0

The worst 5 of 28 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
18 | PRO 6.6
19 | THR 5.2
16 | LEU 5.1
19 | THR 4.9
728 | ALA 4.8

—l o nof o o
Q|| @ O @

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)

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.
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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
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
5 GOL D 3004 3/6 0.56 0.40 65,65,65,66 0
5 GOL B 3002 6/6 0.79 0.25 64,67,68,69 0
5 GOL B 3001 6/6 0.83 0.16 57,59,60,60 0
) GOL D 3003 6/6 0.88 0.13 99,60,60,61 0
3 2CP C 2801 | 54/54 0.98 0.06 6,13,31,33 0
4 B12 C 2800 | 91/91 0.98 0.05 4,13,19,24 0
3 2CP A 1801 | 54/54 0.98 0.06 8,14,29,31 0
i | B2 A | 1800 91/91 | 099 | 0.05 | 4,12,18,23 0

The following is a graphical depiction of the model fit to experimental electron density of all
instances of the Ligand of Interest. In addition, ligands with molecular weight > 250 and outliers
as shown on the geometry validation Tables will also be included. 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 2CP C 2801:
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Electron density around B12 C 2800:

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

Electron density around 2CP A 1801:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around B12 A 1800:

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

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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