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We welcome your comments at validation @mail.wwpdb.org
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https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

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

MolProbity : 4.02b-467
Mogul : 1.8.5(274361), CSD as541be (2020)

Xtriage (Phenix) : 1.13
EDS : 211
buster-report : 1.1.7 (2018)
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.11
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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 3.10 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 Value
Rfree N 0.194

Clashscore . 21
Ramachandran outliers I I 2.2%

N 10.4%
0.1%

Sidechain outliers

RSRZ outliers NN

Worse Better
0 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))
R ree 130704 1094 (3.10-3.10)
Clashscore 141614 1184 (3.10-3.10)
Ramachandran outliers 138981 1141 (3.10-3.10)
Sidechain outliers 138945 1141 (3.10-3.10)
RSRZ outliers 127900 1067 (3.10-3.10)

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 on 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 540 57% 32% 5% 6%
1 B 540 55% 32% % 6%
1 C 540 57% 31% 6% 6%
1 D 540 57% 34% . 5%
1 B 540 56% 32% 5% 6%
1 F 540 53% 35% 6% 6%
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2  Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 22991 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 Thiamine biosynthetic bifunctional enzyme.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A H10 gggaél 245)8 614\113 7(??6 282 0 0 0
1 B oU8 gigaél 245)2 614\111 7(??4 282 0 0 0
1 ¢ p10 ggga; 245)3 614\112 7(??6 282 0 0 0
1 b b1l ggtlaél 245)9 614\114 7(?37 282 0 0 0
L £ 507 gigl 2?3)7 614\110 7%)3 282 0 0 0
L s 507 2%21 2?3)1 61;18 723 2S2 0 0 0

e Molecule 2 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf

5 D 1 Total Mg 0 0
1 1

5 B 1 Total Mg 0 0
1 1

9 B 1 Total Mg 0 0
1 1

9 o 1 Total Mg 0 0
1 1

9 A 1 Total Mg 0 0
1 1

9 F 1 Tofal hfg 0 0



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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TPS
oM
o PPI 0
HO — . N1
S
b N .. rl\]+”3 g N s
w NH,
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C N O P S

3 A 1 22 12 4 4 1 1 0 0
Total C N O P S

3 B 1 22 12 4 4 1 1 0 0
Total C N O P S

3 C 1 22 12 4 4 1 1 0 0
Total C N O P S

3 D 1 22 12 4 4 1 1 0 0
Total C N O P S

3 b 1 22 12 4 4 1 1 0 0
Total C N O P S

3 F 1 22 12 4 4 1 1 0 0

e Molecule 4 is PYROPHOSPHATE 2- (three-letter code: POP) (formula: HyO-Ps).
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POP
o1
O
2HO =P - Q03
P1(X)
O o
P2(X)
06 QP -l O Hos
O
04
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O P
4 A 1 9 . 0 0
Total O P
4 B 1 9 . 0 0
Total O P
4 C 1 9 . 1 0
Total O P
4 D 1 9 . 0 0
Total O P
4 E 1 9 . 1 0
Total O P
4 F 1 9 . 0 0
gPDB
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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).
consecutive residues without any outlier are shown as a green connector. Residues present in the

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
sample, but not in the model, are shown in grey.

e Molecule 1: Thiamine biosynthetic bifunctional enzyme

3 Residue-property plots (i)

Page 6
Chain A:

8y

@
e}
=]

~
o
(=]

GSI

£%0

3
Ll

8€D
LEN

0
)
|

eev
ced
TEA

ccd
121

1

711
(499

| o
1 © hal
B4 [ -

6ETL
8ETH

+

YETR

¥CT1

zccra
TCTIA

6113

0TTA

801a
L0Td

SOTA

[4axs
TOTI

66d
861

96

681
88D
180

81

SLTH

LT
TLTL

69ZH
89zh

g99¢d

Ll

L8621
9621

$52h

{414

082L

LLLD

6.1
8L1D

S9EN

¢SeT

8ved

TvEd

6€£€4
8EEN

9ged
sgey

TEEN

8TEY

oTeY

Ll

81EY

g1€ed
PIEL
ETEN

TIE€1

90€d
S0€I

20¢e1

66CA

962h

£62S
T6TH
1621
062d

88¢S

7821
£8TL
Z8TA

08TV

8.Ltd

0v¥L

3

9EWD
SETY

€EPT
CTEVS
TEVR
LTPI
44740

TTYL

0zva
6174

9T¥L
ST¥D

TI%L
0THY

80%Y
L0%4

Y0¥I

00%h

SG6EN
v6€S

€LET

0LES
69€N

99€I

29eh

69EL

6ESH

Gead
besy
€EGH

0€9d
6291

pA4ks

et4°h

1

T2ST

8TSI
PALY

2188

008D

867V
L6%)

9671

L8%H
9874

78¥N

18%S

10
e
A
-

T893

e Molecule 1: Thiamine biosynthetic bifunctional enzyme

6%PY
8¥¥A

6%

oy W @ o
© © @ ©
= ] a =1

7%

32%

II-# o IIII
0 0
B =]

55%

Chain B:

IIIIII.w II
%

©
~
-

<+
~
-

1

10
©
(&)

o
o}
B4

0sa

0 ©
<+ &
~ o

=
<
B

8€D
LEN

SeT

(438

LT1

ctd
19}

©
—
©n

9TL

(199

OT&

9d

i) )

0TTA

TLTN
TLTL
0L2I
69CH

G92d
bocH

Ll

9921
14
4}

[4cl4cs

0STL

3

9%Cs

0%TH
6€TI

GeTH

i

gce

41414

1120

60CA

90T
S0TH
v0Ta

202s
T0CTH

661D
86TN
L61S
9618
S6TA

€61h

T6TT

6874
8812

¥81d
€8TH

TvEd

6€€d
8EEN
LEEL

veEEN

0EER

6CEY
8CeY

9CTEY

4435

LTEA

S1€D
YIEL

01€1

80V
LOEH
90€d
G0E€L

£0eY
20¢g1

66CA

962h

T6TH
1621
06cd
68285

1

7821
£8TL

8.T4

GLTH

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

3NM3

wwPDB X-ray Structure Validation Summary Report

Page 7

9%vd

(47478
%S
0%¥L
6ETD

LEYL
9EPD
SEPA

€€V

LgvI

4444

(44729

0cva
6174

80%Y

Y0¥I

00%h

S6EN

LLEY

vLET

£9e4

09¢e4d
69EL
89€1

GgeEN

veSY

0€sd
6TSL

L

7281
(4

8141
L1871

STGA

2188

01SS

808N

8L%D

9.L¥%1

89%1
L9%S

® 99¥I

i

L

e Molecule 1

Gead

ine biosynthetic bifunctional enzyme

l1a11

Thi

6%

6%

31%

57%

Chain C

€LI
TLT
TLd

641
84V

i)
[4ES

9%
Shy
{421

oL
6EA
8€D
SE€T

{4

0€b

8CTA
LTT

2td
121

[
N
=

0 © N~
o
i al=]

™
-
Ll

o
© =
[} ]

™ & 10 ©
o2 MO

3

9971

PSTH

OTTA

8.1

£LTH
cLei

9921
992d
¥9cy

L8TI
9821

€6zl
[4:t4cs

08zl

(074]
6€TI

CTETL

ogza

elé4-s
§STe

j4241

3

80TA

S0TH
¥0Ta

Tocs

661D
86TN

610
€6Th
T6TA
1611
06TA
68TY
8813

64171
8L1H

9LTL

TLIY

LSET

paeN

6¥EL

LYEL

TvEd

6€£€4

LEET

EEEN

0EER

8Ted

£TeT

L

8TEY
S1€D
YIEL
E1EN
(4155}
01€T

90€ed
S0€I

20€e1

H

T6TH

06cd

88tS

821
£8TL

T8CN

8.LTd

L0%4

20%L

69€N

T

69EL

6ESH

S€9d
vESY

0€9d
6CSL

Lgsa

¥Ts1
£T9Y

7291
0ZSY

8141
L1971

€194
T1488

01SS

967X

Y6%IH

167V

ine biosynthetic bifunctional enzyme

89%1

lam

Thi

e Molecule 1

5%

*

34%

57%

Chain D

.
S
I‘

PLI
€LI
TLT
T.d

99H
S9D

[42'8

63T
8GY

P9d
€94
(45
TSL
0sa
67V

PAS S
oY
i
j%472)

0L

8€D

SET

TEA

8TA
LTT

81§
L1a
9TL
STA
11
198
(4%

0Tk

L0

oy

€4

6LTI
8L1D
LLTA

L9138
9911

YSTH

44!
6ETL
8€TH
LETA
TETH

LTTH
9TTA

Tl

12TA

ETTH

3

L0Td
907D
SOTA

coTH
T0TI

66d
861

961

T6A

681
889

98Y

81

(40

6.0
8.I

j2Xa8
eLTH
T.Le

69CH

992d

(4145

1921
99zI
a9zs
9eh

414

8¥CL

+

0%ZH
6€TI

LETA

YeETK

82T1

§ceT

(4393

01Zs
60TA

S02H
¥0ca

661D
86TN

610
€6TH
Z6TL
06TA

L8TI
98TN

¥81d
€8TH

L

89€T

€9€1

6YEL

9YEY

£%€D

Tved
0vea
6€£€4

LEET

EEEA

TeEN

8TeY

oTEY

€TET

8TEY

S1€D
vIeL
EIEN
(A28
T1€T

20g1

66CA

L62S

€6CS
2T6TH
1621
06zd

88TS

9821

¥8CT
£8CTL

8.T4

SLTH

O

R LDWIDE
PROTEIN DATA BANK

W



3NM3

wwPDB X-ray Structure Validation Summary Report

Page 8

T893

9%bd

0%¥L

LEDL

9EYD
SEDA

£EYT

TEVR

LTYI

44744

{44729

0cva

9T¥L

807X

Y0¥I

00%h

3

76€S

8.Led
LLEY
9.Lg1
L9gY

£€9¢ed

L

9€ad
PESY

1

0€sd

8TSN
Lzsd
9Ty
GTSL
i44°¥)

6190
8181

808N

L6%Y

L8YH
98%4

H8YN

z8va
18%S
08%d
6.%0

SLYNH
TLPL
891

L9%S
99%D

biosynthetic bifunctional enzyme

Thiamine

e Molecule 1

6%

N~ o o
~N~ N~
=]

5%

32%

56%

Chain E

©
Y
[

<
©
=]

GLN

€L1

TLd

*

99H

69T

GSI
4L

Ll

ovd

€70

8€D

GeT

TEA
o€l

8Tk

ctd
19}

818
L1d

STA
P11
1199

T1S
(12

84

98N
781d
€8TH
2811
6.11
8L1D
LLTA
SLTH
841D

YSTH

44
€YIL

8ETH

OTTA

L0Td

SOTA

[4ans
TO0TI

861
L6d
96
269

681

vLTh
€LTY
TLTN

i
+

69CH

L9TA
9921
S9¢d
v9ocH
€92V
{42145

1821
9SCL

$szh

[4t4cs

Ll

€eca

8¢T1

el44s
gce

81y

2141

€1cI
(4143

012ZS

i
Ll

02D
902I

v0ca

c0cs

661D
861IN

S6TA

€610
T6TR

L8TI

*

£9¢€4

89€1

baen
€9€1

Tved
0%ea
6e€d

€EEN

62eY
8TeY

ocey

£2e1

1

S1€D
YIeL

TIET

60€L

90€ed
G0€I

66CA

1628
962h

€628
T6TH

06cd

88TS

821

8.T4

GLTH

67%V

L6ET

Y6€S

6ESH

LEGT

S€9d
vESY
EEGM

0€4d
62GL
8TSN
LTS

STSL
¥Ta1
€294

1291

8161

STGA

01GS

80GN

908%

C0SI

T

biosynthetic bifunctional enzyme

L8%H
98%4

lamine

v8YN

184S
08%d
6.L%h
8199

Thiam

e Molecule 1

6%

6%

35%

53%

Chain F

YLI

TLT
TLd

89H

99H

191

66T
83V

SGI
P9d

TSL
o%a

g
PPI

8€D

SET

(4%

0gh

8T
LTT

EL9S

818
L1a
9TL
STA
P11
128

118
(A28

84

P11

8ETD
LETA

GETI

i

€€1Q

TETW

6C1d

LTTH
9TTH
STTS

€213

i
i

TTIA
octa
6113
811d

STIA
$118
ETTH
0TTA
801a

901D

8¢T1

€121

Trea

9021
S0TH
v0Ta

T0TH

661D
86TN

9618

610

3

06TA

¥81d
€8TH

8GTD

962

€6TS
T6TH
T6CI
062d

88TS

€8¢l

08TV

=

bocH

Ll

L8921
9621

BGeh

[4s4cs

0S2L

L%T1

442

%S

LLEY

0LeS

oseyd

£2e1

Tzes

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



3NM3

wwPDB X-ray Structure Validation Summary Report

Page 9

L8YH
98%4

78¥N
18%S
08%d
6.%0

SLYNH
vL%0

TLYL

0cva
6174

9T¥L

45728

TI%L

80%Y
L0%4

1

9€9d
PESY

TESL

0€sd
62SL

Lzsd

3

€294

1241

8181
L1871

GTSA

€784

L6%Y
9671

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe



Page 10

wwPDB X-ray Structure Validation Summary Report

3NM3

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 105.19A4  154.60A 148.65A .
Depositor
a, b, c, a, B,y 90.00°  102.10°  90.00°
. 46.00 - 3.10 Depositor
Resolution (4) 4787 — 3.10 EDS
% Data completeness 80.6 (46.00-3.10) Depositor
(in resolution range) 59.4 (47.87-3.10) EDS
Rinerge (Not available) Depositor
Raym (Not available) Depositor
<IJo(l)>" 2.62 (at 3.12A) Xtriage
Refinement program PHENIX ? Depositor
R R 0.197 , 0.251 Depositor
» Hhfree 0.194 , 0.194 DCC
Rfree test set 2678 reflections (5.10%) wwPDB-VP
Wilson B-factor (A?) 69.7 Xtriage
Anisotropy 0.534 Xtriage
Bulk solvent ky(e/A3), By(A?) 0.29 , 52.7 EDS
L-test for twinning” <|L| > =048, < L?> =10.31 Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.94 EDS
Total number of atoms 22991 wwPDB-VP
Average B, all atoms (A?) 84.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patter-
son function is 13.05% of the height of the origin peak. No significant pseudotranslation is de-

tected.

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: MG,
TPS, POP

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 | p\1q7 #é\ >5 | RMSZ #é\ >5

1 A 0.37 0/3869 0.57 1/5246 (0.0%)
1 B 0.37 0/3859 0.57 1/5232 (0.0%)
1 C 0.37 0/3861 0.55 0/5235

1 D 0.38 0/3870 0.56 0/5246

1 E 0.37 0/3851 0.55 0/5221

1 F 0.36 0/3843 0.57 0/5213
All All 0.37 | 0/23153 | 0.56 | 2/31393 (0.0%)

There are no bond length outliers.

All (2) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(®)
1 A 153 | PRO | CA-N-CD | -8.58 99.49 111.50
1 B 153 | PRO | CA-N-CD | -8.57 99.51 111.50

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
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 3809 0 3814 163 0
1 B 3799 0 3810 166 0
1 C 3803 0 3796 152 0

WO RLDWI

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 D 3812 0 3809 156 0
1 E 3792 0 3802 162 0
1 F 3784 0 3780 173 0
2 A 1 0 0 0 0
2 B 1 0 0 0 0
2 C 1 0 0 0 0
2 D 1 0 0 0 0
2 B 1 0 0 0 0
2 F 1 0 0 0 0
3 A 22 0 16 4 0
3 B 22 0 16 3 0
3 C 22 0 16 0 0
3 D 22 0 16 1 0
3 D) 22 0 16 4 0
3 F 22 0 16 4 0
4 A 9 0 0 2 0
4 B 9 0 0 1 0
4 C 9 0 0 2 0
4 D 9 0 0 1 0
4 B 9 0 0 0 0
4 F 9 0 0 1 0

All All 22991 0 22907 962 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 21.

The worst 5 of 962 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:F:209:VAL:HG11 | 1:F:213:ILE:HG12 1.27 1.13
1:A:167:GLU:HG2 | 1:A:198:ASN:HD21 1.14 1.12
1:F:208:VAL:HB 1:F:209:VAL:HA 1.30 1.08
1:C:266:LEU:HD11 | 1:C:291:1LE:HG13 1.43 1.01
1:B:78:ILE:HG13 1:B:89:ILE:HD12 1.45 0.96

There are no symmetry-related clashes.
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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 500/540 (93%) | 438 (88%) | 53 (11%) | 9 (2%) 34

1 B 498 /540 (92%) | 446 (90%) | 39 (8%) | 13 (3%) 26

1 C 499/540 (92%) | 446 (89%) | 44 (9%) 9 (2%) 34

1 D 499/540 (92%) | 448 (90%) | 41 (8%) | 10 (2%) 31

1 E 497/540 (92%) | 440 (88%) | 47 (10%) | 10 (2%) 31

1 F 497/540 (92%) | 427 (86%) | 55 (11%) | 15 (3%) 23
All All 2990/3240 (92%) | 2645 (88%) | 279 (9%) | 66 (2%) 29

5 of 66 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 11 SER
1 A 138 GLY
1 B 20 MET
1 B 434 SER
1 D 39 VAL

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 413/449 (92%) | 374 (91%) | 39 (9%) 8] 32
1 B 413/449 (92%) | 368 (89%) | 45 (11%) | |6} 25
1 C 411/449 (92%) | 371 (90%) | 40 (10%) 8] 30

Continued on next page...


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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Continued from previous page...

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 D 412/449 (92%) 369 (90%) | 43 (10%) 27
1 E 412/449 (92%) 371 (90%) | 41 (10%) 28
1 F 410/449 (91%) 362 (88%) | 48 (12%) 22
All All 2471/2694 (92%) | 2215 (90%) | 256 (10%) 27

5 of 256 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 C 362 GLN
1 D 255 SER.
1 F 296 GLN
1 C 467 SER
1 D 70 VAL

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 72 such
sidechains are listed below:

Mol | Chain | Res | Type
1 C 276 GLN
1 D 66 HIS
1 F 275 HIS
1 C 281 ASN
1 C 479 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)

There are no carbohydrates 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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5.6 Ligand geometry (i)

Of 18 ligands modelled in this entry, 6 are monoatomic - leaving 12 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).

Mol | Type | Chain | Res | Link CountsBOII;j\/IISeanﬂ#lés\Z| > 2 CountsBOfI{ll(\i/ISa;gle#zZ] > 2
4 POP B 4002 2 6,8,8 0.62 0 13,13,13 | 1.58 2 (15%)
4 POP F 4006 6,8,8 0.61 0 13,13,13 | 1.88 4 (30%)
3 TPS B 2002 - 20,23,23 | 6.06 11 (55%) | 25,33,33 | 1.63 5 (20%)
4 POP C 4003 2 6,8,8 0.69 0 13,13,13 | 1.69 1 (7%)
3 TPS E 2005 - 20,23,23 | 6.33 12 (60%) | 25,33,33 | 1.99 7 (28%)
3 TPS C 2003 - 20,23,23 | 6.79 12 (60%) | 25,33,33 | 2.20 11 (44%)
4 POP D 4004 2 6,8,8 0.75 0 13,13,13 | 1.51 2 (15%)
4 | POP | E [4005] 2 688 | 0.79 0 13,13,13 | 149 | 2 (15%)
3 TPS D 2004 - 20,23,23 | 6.92 10 (50%) | 25,33,33 | 2.16 9 (36%)
4 | POP | A |4001| 2 688 | 0.53 0 13,13,13 | 1.64 | 2 (15%)
3 TPS F 2006 - 20,23,23 | 6.56 11 (55%) | 25,33,33 | 2.01 8 (32%)
3 | TPS | A | 2001 | - |202323] 643 | 11 (55%) | 25.33,33 | 219 | 11 (44%)

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 POP B 4002 2 - 3/6/6/6 -
4 POP F 4006 2 - 4/6/6/6 -
3 TPS B 2002 - - 3/10/11/11 | 0/2/2/2
4 POP C 4003 2 - 1/6/6/6 -
3 TPS E 2005 - - 5/10/11/11 | 0/2/2/2
3 TPS C 2003 - - 2/10/11/11 | 0/2/2/2
4 POP D 4004 2 - 0/6/6/6 -
4 POP E 4005 2 - 2/6/6/6 -

Continued on next page...
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Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
3 TPS D 2004 - - 3/10/11/11 | 0/2/2/2
4 POP A 4001 2 - 2/6/6/6 -

3 TPS F 2006 - - 7/10/11/11 | 0/2/2/2
3 TPS A 2001 - - 5/10/11/11 | 0/2/2/2

The worst 5 of 67 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 C 2003 | TPS | C4-N3 | 26.19 1.62 1.39
3 F 2006 | TPS | C4-N3 | 24.04 1.60 1.39
3 D 2004 | TPS | C4-N3 | 23.50 1.60 1.39
3 A 2001 | TPS | C4-N3 | 23.27 1.59 1.39
3 E 2005 | TPS | C4-N3 | 23.00 1.59 1.39

The worst 5 of 64 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(®) | Ideal(®)
3 A 2001 | TPS C6-C5-C4 -5.33 123.16 127.43
4 C 4003 | POP P2-O-P1 -0.16 115.12 132.83
3 D 2004 | TPS C6-C5-C4 -4.92 123.48 127.43
4 A 4001 | POP P2-O-P1 -4.72 116.62 132.83
3 D 2004 | TPS | C6A-C5A-C4A | 4.56 121.93 115.72

There are no chirality outliers.

5 of 37 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms

4002 | POP | P1-O-P2-0O5
4002 | POP | P1-O-P2-0O6
4006 | POP | P2-O-P1-0O3
4006 | POP | P1-O-P2-O5
4006 | POP | P1-O-P2-O6

N I T Y TS
| | | | &

There are no ring outliers.

10 monomers are involved in 23 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 B 4002 | POP 1 0
4 F 4006 | POP 1 0
3 B 2002 | TPS 3 0

Continued on next page...
WO RLDWIDE

PROTEIN DATA BANK
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Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 C 4003 | POP 2 0
3 E 2005 | TPS 4 0
4 D 4004 | POP 1 0
3 D 2004 | TPS 1 0
4 A 4001 | POP 2 0
3 F 2006 | TPS 4 0
3 A 2001 | TPS 4 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.

Ligand TPS B 2002

Torsions Rings
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Ligand TPS A 2001

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 510/540 (94%) -0.51 o f100]f100] | 26,86, 109,133 | o

1 B 508 /540 (94%) 0.57 | 1(0%) 26, 80, 103,129 | 0

1 C 510/540 (94%) 042 |2 (0%) 42,87, 113,135 | 0

1 D 511/540 (94%) -0.56 0 40, 79,107, 134 | 0

1 D) 507/540 (93%) -0.52 0 40, 80, 105, 129 0

1 F 507 /540 (93%) 042 | 1 (0%) 43,87,113,131 | 0
All All 3053/3240 (94%) -0.50 4 (0%) 26, 83, 109, 135 0

All (4) RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 C 465 | GLY 2.7
1 B 455 | ILE 2.2
1 F 216 | LEU 2.1
1 C 247 | LEU 2.0

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

There are no non-standard protein/DNA /RNA residues in this entry.

6.3 Carbohydrates (i)

There are no 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. The B-factors column lists the minimum,

PROTEIN DATA BANK
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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
2 MG B 3002 1/1 0.91 0.28 61,61,61,61 0
3 TPS E 2005 | 22/22 0.97 0.19 54,60,66,68 8
5 | MG | D [3004] 1/1 | 097 | 023 | 61,61,61,61 0
3 TPS C 2003 | 22/22 0.97 0.21 66,73,76,79 7
4 POP D 4004 9/9 0.97 0.17 53,60,65,68 5)
2 MG A 3001 1/1 0.97 0.15 70,70,70,70 0
2 MG E 3006 1/1 0.97 0.28 63,63,63,63 0
4 POP B 4002 9/9 0.97 0.20 48.57,67,70 2
3 TPS F 2006 | 22/22 0.97 0.19 68,73,77,83 8
4 POP E 4005 9/9 0.98 0.15 07,61,63,64 6
4 POP F 4006 9/9 0.98 0.16 55,63,69,69 4
2 MG C 3003 1/1 0.98 0.28 55,59,55,55 0
2 MG E 3005 1/1 0.98 0.21 48,48.48,48 0
4 POP A 4001 9/9 0.98 0.17 56,67,80,80 3
3 TPS D 2004 | 22/22 0.98 0.19 57,63,69,74 6
3 TPS B 2002 | 22/22 0.98 0.18 55,62,70,73 8
3 TPS A 2001 | 22/22 0.98 0.18 60,69,76,77 7
4 POP C 4003 9/9 0.98 0.22 95,68,75,82 3

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

Electron density around TPS E 2005:

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

Electron density around TPS C 2003:
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Electron density around TPS F 2006:

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

Electron density around TPS D 2004:

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 TPS B 2002:

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

Electron density around TPS A 2001:

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

There are no such residues in this entry.
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