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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 : 4.02b-467
Mogul : 1.8.5 (274361), CSD asb41be (2020)

Xtriage (Phenix) : NOT EXECUTED

EDS : NOT EXECUTED

buster-report : 1.1.7 (2018)
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.36.2
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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 2.70 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Clashscore )
Ramachandran outliers I 2 5%
Sidechain outliers N 13.8%
Worse Better

I Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 141614 3122 (2.70-2.70)
Ramachandran outliers 138981 3069 (2.70-2.70)
Sidechain outliers 138945 3069 (2.70-2.70)

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%

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 477 35% 39% 19% ..
1 B 477 34% 42% 17% 5% o
1 C 477 31% 41% 21% 5% .
1 D 477 36% 38% 18% 5% o
2 S 123 30% 46% 20% 5%
2 T 123 34% 43% 17% 6%
. | ]
2 U 123 20% 43% 33% 5%
2 Vv 123 27% 41% 25% 7%
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The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
4 CAP A 490 - X - -
4 CAP B 490 - X - -
4 CAP C 490 - X - -
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2 Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 18708 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 RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYG
ENASE (FORM IV).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 465 3628 2307 641 664 16 0 0 1

Total C N O S
1 B 465 3628 2307 641 664 16 0 0 1

Total C N O S
1 C 465 3628 2307 641 664 16 0 0 1

Total C N O S
1 b 465 3628 2307 641 664 16 0 0 1

e Molecule 2 is a protein called RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYG
ENASE (FORM 1V).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 5 123 ?gt;jll 6(6?9 11(\313 153)6 2 0 0 0
2 T 123 ?8;11 6%9 11(\313 1(6?6 2 0 0 0
2 v 123 ?8211 6%9 11(\313 126 g 0 0 0
2 v 123 ?8211 6%9 11(\313 1(6?6 g 0 0 0

There are 4 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
S 88 GLY GLU conflict UNP P69249
T 88 GLY GLU conflict UNP P69249
U 88 GLY GLU conflict UNP P69249
\Y 88 GLY GLU conflict UNP P69249

e Molecule 3 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).


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

e Molecule 4 is 2-CARBOXYARABINITOL-1,5-DIPHOSPHATE (three-letter code: CAP)
(formula: C6H14013P2>.

CAP

OH D(s CLI:R;;,-"’.CS[R.' “ t‘ ‘-\‘-O
orO—P o OH o
OH o3rHO P OHoze
O5P O
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O P
4 A 1 21 6 13 2 0 0
Total C O P
4 B 1 21 6 13 2 0 0
Total C O P
4 C 1 21 6 13 2 0 0
Total C O P
4 D 1 21 6 13 2 0 0

e Molecule 5 is FORMIC ACID (three-letter code: FMT) (formula: CH50,).
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FMT
C
OHoz
O1
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C O

5 A 1 3 1 9 0 0
Total C O

5 B 1 3 1 9 0 0
Total C O

5 C 1 3 1 9 0 0
Total C O

5 D 1 3 1 9 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. 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. 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.

Note EDS was not executed.

e Molecule 1: RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

V)

19%

39%

35%

Chain A:

99M
SOL

298

6SV

LSA
98V
SSY

08d
6%d
8%A

¥vd

(47
v

B6EV

9€1
Sea

€ea
4.1
el

84

[se} Te
] N
IIEd II:* IIII

e
0ZA

8Ty
LIA

TTA

6V

9€Td

€ETT

8CTA

0gTI
6118
8TTL

9TTH

€TTA

017d

20TY

+

861

TeA
06A

884
181

S84
%80

[4:5)

I

8.a

TLL
0LM

891
L9L

6674

L6TT
961D
S6TD

68TA

1814

€8T
28TV
1818

8LTT
LLTH
9.1d

VLTI

TL1D

€STH

TG1d

6710

4428

k-

igace

S¥2H
i4741

7022

£e€D

TEEA

8C€ES

il

EI

662V
86CH

I

¥6CH
€621

0621
6821

982d

%820
€8CK

€8EH

i
i

8LEY

S.Le7

L9€Q

SGPT
YSva

2SS
TSTM

8vvY
PA44CS

14%474"
£vvd

(0474745

8EVY

LTY0

e Molecule 1: RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

V)

Seva
444"

5%

17%

42%

34%

Chain B:

L9L
99M
S9L

298

65V

LSA
98V

314

6%d
8VA

¥vd

{47\
gt

LET

Sed

€ea
4.1
T€L

SCA

+

e
0CA

8T
LTA

()
<

SeTd

3

0TI

8TTL

ETTA

111D
0TTd

80Td
LOTT

SOTT

RLDWIDE

€0TA
[4Ua )
TOTA

861

26D
T6A

884
L81

8%
084

©
~
a

9.8
SLL

€LD
cLa

69A

0O
PROTEIN DATA BANK

erpBe

W


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

4RUB

wwPDB X-ray Structure Validation Summary Report

Page 8

S0TN

6614

S6TD

(4%
1614

68TA

H

6.L1D

LLTH
9.1d

3

1S91d
0STD
6710

144258

cv1d
171d

8ETT
LETA

%820

L

LLTN

vLcd

3

0,21

892d

99T

65cd
8G2H

SGCA

15¢1

L%2D
9%ClL

THCN

9ETH

+

veca

Teca

6z2h

LeeH
9CTA

veey
€eed

3

9720

L0ZN
902ZA

£9ed
2sea
Tsed

67€T

LYEQ

€%eT

0vea
6E€Y

Le€d
9e€d

veen
£eed
CTEEN

*

LTEH
9CET

€2ED

0ZEN

LTEY
9TEN

E€TEA

80€D

S0EN

¥6CH
€621
C6TH
1621

88ZH

982a

T8eI
78€D

8LEV

SLe7T

vLen

89€M
L9€d

S9EL

TLYA

897N
L9%4

vova
€9¥)

T9%A
09%3
6S%0
8S%V

SSPT

iga
Lvva
ias

{44729

(07478

RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

E€ThY
{4478

e Molecule 1

V)

5%

21%

41%

31%

o
I3
II:h IIII

Chain C

S9L
%90

LSA

S8V

€SV

1S3

€Yl
{47\

£ed

TeL
0ed

Led

ool
i
Ll

SCA
i44S

8T

6V

€ETT
CETV

62TV
82T

0ZTI

8TTL
L1174

PITL

66V
861

960

= o
o 9
R

N~
0 0
H |

0
©
s

80

28D
8%

LLT

SO0CZN

20za

8610

S6TD

(43144

LLTH
9.1d

TL1D

891d

991D
S9TA

€9TN

091a
6S5TH

9STh
SGTI
%319

TS1d
0STD

8¥14

4%

14428

182V

6.TS

04271

8920

44

TS¢I

€vTL
(47414

9geH
S€CI

L

€ETH

0€TY
622h

pXaas

0zzd

8124
L1724

424

8¥eT
L¥ed

E€VET

0veq

oged
Seel
veeEN

0geL

9zeT
SCEH

TCES

STEY
y1€T

Tred

LOEH

S0eN
0D
€0€Y

00€A
662V
86CH

V6CH

C6CH

68CT1

9820

STvd
da44

[4570]
TIPM
0Tvd

i

96€d

v6ed

26ed

68EY
88€d

8LEV

9.ed

S.LeT

v.LleN

TLET

89€M
L9ea

cLYA

6974

44729
evvE

0 O O
[P E
< S
< oMl

18

wn © o
S g
o< <

€ThY

8T¥A
L1PY

RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

e Molecule 1

IV)

5%

18%

38%

SR
& <
IIII:> o IIII}.

36%

[Te} e
N N
..||+l+IIII:~ IIIIld II

Chain D

LSA

i

TsE
0S8d

N~
0 M
A<

TeL
0ed

€14

6Y

R LDWIDE

O

PROTEIN DATA BANK

W



4RUB

wwPDB X-ray Structure Validation Summary Report

Page 9

6710
8¥Td

4428

cv1d
T%1d

3

8ETT
LETA
9ETH
SETT

€eTT
ZETY

0ETT

ScTd

611S

STIN

[4353)

0TTd

8014

€0TA
OtV

00TA

861

960

o
[
[

o 0 ~ o
el [ © o 0
o > =] ==

T1ed
0T2d
6020

LOZN

S0CZN

00ZL

S61D

2610

06TA

L8TH

€8TH
28TV
1818

LLTH

SLTH

TL1D

89Td

091a
6314
8STd

Y6CH
€621
C6CTH

HHi

v.Lzd

8920

6vcd

vvey
EVCL

8ECH

3

9ETH

2eTl
Tecd

622h

pRaa;s

ey

8124

912d

454

93ed

YSEA

2¢Seq
TSed
0G€eY
6%€T1

Sved

€veT

9€e€d
SEET

E€EED

8C€ES
LCEH

vzea
£€2ed
2TED

0ZEN

81¢€1
L1EV

ETEN

9TYY
seva
14474
(X444

8T¥A
LIHV

SThd

ETTN

60%H

L0¥T
90¥%L

£0¥D

00%1

veed

T6eL

L9ed

voed
€9€X

[4sig

6¥%0
8YvV
LYva

{44729

(07478

8EYY

0ERY

+

5%

20%

46%

30%

RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

e Molecule 2

V)
Chain S

£9d

09D
6Gd

9GN

ved
€94
(4598

679
8VH
LyH

Svd

{4741

0%d

9EN

CER
Ted

61d
811

[
~
(=}

T

Mo«
N~
A=

8N

-~ o © N~
= == A H

601D

LOTA

7014

TOTI

S6d

984
S8YV
781
E£8A

8L

RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

©
&~
(&)

0LM

891

e Molecule 2

V)

994

6%

17%

43%

34%

Chain T

(4
T9X

9GN
SGN

€94
{4

084
67D

¥vd

6EA

1

SEN
YT

1€d

8TS

szd

€20
(443

oza
61d

LTA

90TN
S0tTa

T0TI

L6Y

S6d
Y64

984
S8Y
781

181
08y

9.9

e Molecule 2

V)

TLA

e
25

5%

33%

43%

RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

20%

Chain U

3

09D
65d

LS4
9SN
SSN
v9d

084
67D
8YH

Sy

0%d

R LDWIDE

8EM

(49N
Ted
0EA

0
N
=4

]
N
%]

oza
61d

PAYS
918
ST1
PIL
€1d

T
0Ty

IIIII\ # II
H =

€A

T

O

erbDeBe

PROTEIN DATA BANK

W



4RUB

wwPDB X-ray Structure Validation Summary Report

Page 10

1214

6TTY

LITV
9TTI

E€TTI
(495
11T

607D

LOTA

7014

S6d

684

~
[
=

S8Y
781

8L
0o8Y
6.d

L1

690
891

994

e Molecule 2: RIBULOSE 1,5-BISPHOSPHATE CARBOXYLASE/OXYGENASE (FORM

IV)

—
7%

25%

L

41%

27%

Chain V:

(48

09D
65d

LSY

v9d
€94

8¥H
Lvd

B6EA
8EM
LED

SEN

(49

0€A

0zTd

9TTI

€11l
(439

LOTA

7014
€0TD

TOTI

L6V

O

R LDWIDE
PROTEIN DATA BANK

W



Page 11

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section is therefore incomplete.

Property Value Source
Space group P3121 Depositor
Cell constants 204.60A 204.60A 117.40A .
Depositor
a, b, c, a, B, 90.00° 90.00°  120.00°
Resolution (A) (Not available) - 2.70 Depositor
% Data corppleteness (Not available) ((Not available)-2.70) Depositor
(in resolution range)
Rinerge (Not available) Depositor
Reym (Not available) Depositor
Refinement program PROFFT Depositor
R, Ryree 0.202 , (Not available) Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 18708 wwPDB-VP
Average B, all atoms (A?) 21.0 wwPDB-VP
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5 Model quality (i)

5.1 Standard geometry (i)

Bond lengths and bond angles in the following residue types are not validated in this section: MG,
CAP, FMT

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 | py/q7 #|Z| >5 RMSZ 47| >5
1 A 1.69 30/3716 (0.8%) 2.59 253/5038 (5.0%)
1 B 1.66 24/3716 (0.6%) 2.57 227/5038 (4.5%)
1 C 1.75 46/3716 (1.2%) 2.66 253/5038 (5.0%)
1 D 1.69 39/3716 (1.0%) 2.60 235/5038 (4.7%)
2 S 1.57 8/1057 (0.8%) 2.51 71/1435 (4.9%)
2 T 1.48 3/1057 (0.3%) 2.25 56/1435 (3.9%)
2 U 1.79 13/1057 (1.2%) 2.53 70/1435 (4.9%)
2 \Y 1.70 14/1057 (1.3%) 2.50 80/1435 (5.6%)
All All 1.68 | 177/19092 (0.9%) | 2.57 | 1245/25892 (4.8%)

The worst 5 of 177 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 S 58 | SER | CB-OG |-9.13 1.30 1.42
1 C 181 | SER | CB-OG | 8.99 1.53 1.42
1 C 323 | GLY N-CA 8.87 1.59 1.46
1 A 459 | CYS | CB-SG | -8.49 1.67 1.82
1 A 134 | ARG | CZ-NH1 | 8.02 1.43 1.33

The worst 5 of 1245 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
1 C 350 | ARG | NE-CZ-NH2 | -35.79 102.40 120.30
1 A 319 | ARG | CD-NE-CZ | 25.36 159.11 123.60
1 C 319 | ARG | CD-NE-CZ | 23.95 157.13 123.60
1 D 139 | ARG | NE-CZ-NH1 | -23.24 108.68 120.30
1 A 139 | ARG | NE-CZ-NH2 | 23.20 131.90 120.30

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 3628 0 3559 200 0
1 B 3628 0 3558 225 1
1 C 3628 0 3556 246 1
1 D 3628 0 3557 242 0
2 S 1024 0 991 67 0
2 T 1024 0 991 85 0
2 U 1024 0 991 95 0
2 A% 1024 0 991 93 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
4 A 21 0 6 2 0
4 B 21 0 ) 0 0
4 C 21 0 6 1 0
4 D 21 0 6 3 0
5 A 3 0 0 1 0
) B 3 0 0 0 0
5 C 3 0 0 1 0
) D 3 0 0 1 0

All All 18708 0 18217 1145 1

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 31.

The worst 5 of 1145 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)
2:U:79:ASP:HB3 | 2:U:82:GLN:HE21 1.13 1.10
1:A:79:ARG:HH11 | 1:A:79:ARG:HG2 1.18 1.09
2:V:79:ASP:HB3 | 2:V:82:GLN:HE21 1.14 1.09
1:D:79:ARG:HG2 | 1:D:79:ARG:HH11 1.15 1.06
1:C:26:THR:HG22 | 1:C:29:TYR:HB2 1.37 1.05

All (1) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-

WO RLDWIDE
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metry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:B:446:ARG:NH2 | 1:C:30:GLN:NE2[3_ 654] 2.00 0.20

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 463 /477 (97%) | 402 (87%) | 48 (10%) | 13 (3%)
1 B 463 /477 (97%) | 399 (86%) | 52 (11%) | 12 (3%)
1 C 463 /477 (97%) | 388 (84%) | 63 (14%) | 12 (3%)
1 D 463 /477 (97%) | 400 (86%) | 52 (11%) | 11 (2%) 6|
2 S 121/123 (98%) | 104 (86%) | 14 (12%) | 3 (2%)
2 T 121/123 (98%) | 102 (84%) | 17 (14%) | 2 (2%) 9|
2 U 121/123 (98%) | 99 (82%) | 19 (16%) | 3 (2%)
2 V 121/123 (98%) | 100 (83%) | 19 (16%) | 2 (2%) 9|
All | ALl | 2336/2400 (97%) | 1994 (85%) | 284 (12%) | 58 (2%)

5 of 58 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 46 PRO
1 A 95 ASP
1 A 167 ARG
2 S 93 ALA
1 B 46 PRO

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

WO RLDWIDE
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resolution.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.

Percentiles

Mol | Chain Analysed Rotameric | Outliers
1 A 373/386 (97%) 326 (87%) | 47 (13%)
1 B 373/386 (97%) 321 (86%) | 52 (14%)
1 C 373/386 (97%) 322 (86%) | 51 (14%)
1 D 373/386 (97%) 325 (87%) | 48 (13%)
2 S 109/109 (100%) 94 (86%) 15 (14%)
2 T 109/109 (100%) 93 (85%) 16 (15%)
2 U 109/109 (100%) 91 (84%) 18 (16%)
2 \Y 109/109 (100%) 90 (83%) 19 (17%)

All All 1928/1980 (97%) | 1662 (86%) | 266 (14%)

5 of 266 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 D 312 ARG
1 D 384 VAL
2 \Y 91 LYS
1 B 319 ARG
1 B 312 ARG

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

such sidechains are listed below:

Mol | Chain | Res | Type
1 C 229 GLN
2 U 36 ASN
2 \Y 25 GLN
1 C 238 HIS
1 C 356 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.

5 of 53
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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 monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 12 ligands modelled in this entry, 4 are monoatomic - leaving 8 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 i #|Z] > 2 | Counts | RMSZ i H|Z| > 2
5 FMT B 492 | 3,1 2,22 0.46 0 1,1,1 0.27 0
4 CAP D 490 3 17,20,20 | 1.85 4 (23%) | 22,31,31 | 5.42 12 (54%)
5 FMT A 492 | 3,1 2,22 0.78 0 1,1,1 1.51 0
4 CAP C 490 3 17,20,20 | 2.44 9 (52%) | 22,31,31 | 6.52 13 (59%)
5 FMT C 492 | 3.1 2,22 1.30 0 1,1,1 0.67 0
4 CAP B 490 3 17,20,20 | 3.07 7 (41%) | 22,31,31 | 5.53 12 (54%)
4 CAP A 490 3 17,20,20 | 2.93 10 (58%) | 22,31,31 | 5.14 12 (54%)
5 FMT D 492 | 3,1 2,22 1.11 0 1,1,1 0.30 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
4 CAP A 490 3 - 16/29/29/29 -
4 CAP B 490 3 - 17/29/29/29 -
4 CAP C 490 3 - 12/29/29/29 -
4 CAP D 490 3 - 13/29/29/29 -
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The worst 5 of 30 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 B 490 | CAP | C5-C4 | -7.22 1.41 1.51
4 A 490 | CAP | C4-C3 | -6.23 1.48 1.54
4 C 490 | CAP | C4-C3 | -5.96 1.48 1.54
4 B 490 | CAP | 02-C2 | -4.80 1.32 1.42
4 B 490 | CAP | P1-O1P | 4.47 1.65 1.50

The worst 5 of 49 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
4 C 490 | CAP | O3-C3-C4 | -15.43 76.08 109.13
4 C 490 | CAP | C5-C4-C3 | -14.67 81.95 111.94
4 C 490 | CAP | 02-C2-C | -14.36 82.72 108.97
4 D 490 | CAP | C5-C4-C3 | -13.08 85.20 111.94
4 A 490 | CAP | 02-C2-C | -12.84 85.51 108.97
There are no chirality outliers.
5 of 58 torsion outliers are listed below:
Mol | Chain | Res | Type Atoms
4 A 490 | CAP | C1-C2-C3-03
4 A 490 | CAP | 02-C2-C3-C4
4 A 490 | CAP | 02-C2-C3-03
4 A 490 | CAP | 06-C-C2-02
4 A 490 | CAP | C2-C3-C4-C5

There are no ring outliers.

6 monomers are involved in & short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 D 490 | CAP 3 0
5 A 492 | FMT 1 0
4 C 490 | CAP 1 0
5} C 492 | FMT 1 0
4 A 490 | CAP 2 0
5 D 492 | FMT 1 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.
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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 CAP C 490
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Ligand CAP B 490
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Ligand CAP A 490

Bond lengths

Bond angles

Torsions
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5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS was not executed - this section is therefore empty.

6.2 Non-standard residues in protein, DNA, RNA chains (i)

EDS was not executed - this section is therefore empty.

6.3 Carbohydrates (i)

EDS was not executed - this section is therefore empty.

6.4 Ligands (i)

EDS was not executed - this section is therefore empty.

6.5 Other polymers (i)

EDS was not executed - this section is therefore empty.
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