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Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
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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 3.00 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 IENNN | W 0.266

Clashscore N I . 17
Ramachandran outliers | N 1.9%

I 11.5%
0.4%

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))
Rfree 91344 1578 (3.00-3.00)
Clashscore 102246 1912 (3.00-3.00)
Ramachandran outliers 100387 1853 (3.00-3.00)
Sidechain outliers 100360 1856 (3.00-3.00)
RSRZ outliers 91569 1592 (3.00-3.00)

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. 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 382 52% 38% . 5%
1 C 382 58% 29% 8% - 5%
1 D) 382 60% 30% 5% 5%
1 G 382 : 65% 25% . 5%
2 B 329 61% 33% 6%

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
2 D 329 |/° 66% 29% 5%
2 F 329 L 66% 29% 5%
2 H 329 63% 33%
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2  Entry composition (i)

There are 6 unique types of molecules in this entry. The entry contains 21507 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 Pyruvate dehydrogenase E1 component subunit alpha, somatic
form, mitochondrial.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 362 ggt;il 1 7C7 2 415\;6 5(2)9 2S4 0 0 0
1 ¢ 363 gggzl 17080 415\;9 5(3)0 2S5 0 0 0
1 £ 363 2(8)?41 17080 415\;9 5(3)0 2S5 0 0 0
1 G 362 2(8);1 1 7C7 2 415\;6 5(2)9 2S4 0 0 0

There are 92 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A -20 MET - EXPRESSION TAG | UNP P08559
A -19 GLY - EXPRESSION TAG | UNP P08559
A -18 SER - EXPRESSION TAG | UNP P08559
A -17 SER - EXPRESSION TAG | UNP P08559
A -16 HIS - EXPRESSION TAG | UNP P08559
A -15 HIS - EXPRESSION TAG | UNP P08559
A -14 HIS - EXPRESSION TAG | UNP P08559
A -13 HIS - EXPRESSION TAG | UNP P08559
A -12 HIS - EXPRESSION TAG | UNP P08559
A -11 HIS - EXPRESSION TAG | UNP P08559
A -10 SER - EXPRESSION TAG | UNP P08559
A -9 SER - EXPRESSION TAG | UNP P08559
A -8 GLY - EXPRESSION TAG | UNP P08559
A -7 LEU - EXPRESSION TAG | UNP P08559
A -6 VAL - EXPRESSION TAG | UNP P08559
A -5 PRO - EXPRESSION TAG | UNP P08559
A -4 ARG - EXPRESSION TAG | UNP P08559
A -3 GLY - EXPRESSION TAG | UNP P08559
A -2 SER - EXPRESSION TAG | UNP P08559
A -1 HIS - EXPRESSION TAG | UNP P08559

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

Chain | Residue | Modelled | Actual Comment Reference
A 0 MET - EXPRESSION TAG | UNP P08559
A 203 ALA SER ENGINEERED UNP P08559
A 271 ALA SER ENGINEERED UNP P08559
C -20 MET - EXPRESSION TAG | UNP P08559
C -19 GLY - EXPRESSION TAG | UNP P08559
C -18 SER - EXPRESSION TAG | UNP P08559
C -17 SER - EXPRESSION TAG | UNP P08559
C -16 HIS - EXPRESSION TAG | UNP P08559
C -15 HIS - EXPRESSION TAG | UNP P08559
C -14 HIS - EXPRESSION TAG | UNP P08559
C -13 HIS - EXPRESSION TAG | UNP P08559
C -12 HIS - EXPRESSION TAG | UNP P08559
C -11 HIS - EXPRESSION TAG | UNP P08559
C -10 SER - EXPRESSION TAG | UNP P08559
C -9 SER - EXPRESSION TAG | UNP P08559
C -8 GLY - EXPRESSION TAG | UNP P08559
C -7 LEU - EXPRESSION TAG | UNP P08559
C -6 VAL - EXPRESSION TAG | UNP P08559
C -5 PRO - EXPRESSION TAG | UNP P08559
C -4 ARG - EXPRESSION TAG | UNP P08559
C -3 GLY - EXPRESSION TAG | UNP P08559
C -2 SER - EXPRESSION TAG | UNP P08559
C -1 HIS - EXPRESSION TAG | UNP P08559
C 0 MET - EXPRESSION TAG | UNP P08559
C 203 ALA SER ENGINEERED UNP P08559
C 271 ALA SER ENGINEERED UNP P08559
E -20 MET - EXPRESSION TAG | UNP P08559
E -19 GLY - EXPRESSION TAG | UNP P08559
E -18 SER - EXPRESSION TAG | UNP P08559
E -17 SER - EXPRESSION TAG | UNP P08559
E -16 HIS - EXPRESSION TAG | UNP P08559
E -15 HIS - EXPRESSION TAG | UNP P08559
E -14 HIS - EXPRESSION TAG | UNP P08559
E -13 HIS - EXPRESSION TAG | UNP P08559
E -12 HIS - EXPRESSION TAG | UNP P08559
E -11 HIS - EXPRESSION TAG | UNP P08559
E -10 SER - EXPRESSION TAG | UNP P08559
E -9 SER - EXPRESSION TAG | UNP P08559
E -8 GLY - EXPRESSION TAG | UNP P08559
E -7 LEU - EXPRESSION TAG | UNP P08559
E -6 VAL - EXPRESSION TAG | UNP P08559
E -5 PRO - EXPRESSION TAG | UNP P08559

Continued on next page...
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Chain | Residue | Modelled | Actual Comment Reference
E -4 ARG - EXPRESSION TAG | UNP P08559
E -3 GLY - EXPRESSION TAG | UNP P08559
E -2 SER - EXPRESSION TAG | UNP P08559
E -1 HIS - EXPRESSION TAG | UNP P08559
E 0 MET - EXPRESSION TAG | UNP P08559
E 203 ALA SER ENGINEERED UNP P08559
E 271 ALA SER ENGINEERED UNP P08559
G -20 MET - EXPRESSION TAG | UNP P08559
G -19 GLY - EXPRESSION TAG | UNP P08559
G -18 SER - EXPRESSION TAG | UNP P08559
G -17 SER - EXPRESSION TAG | UNP P08559
G -16 HIS - EXPRESSION TAG | UNP P08559
G -15 HIS - EXPRESSION TAG | UNP P08559
G -14 HIS - EXPRESSION TAG | UNP P08559
G -13 HIS - EXPRESSION TAG | UNP P08559
G -12 HIS - EXPRESSION TAG | UNP P08559
G -11 HIS - EXPRESSION TAG | UNP P08559
G -10 SER - EXPRESSION TAG | UNP P08559
G -9 SER - EXPRESSION TAG | UNP P08559
G -8 GLY - EXPRESSION TAG | UNP P08559
G -7 LEU - EXPRESSION TAG | UNP P08559
G -6 VAL - EXPRESSION TAG | UNP P08559
G -5 PRO - EXPRESSION TAG | UNP P08559
G -4 ARG - EXPRESSION TAG | UNP P08559
G -3 GLY - EXPRESSION TAG | UNP P08559
G -2 SER - EXPRESSION TAG | UNP P08559
G -1 HIS - EXPRESSION TAG | UNP P08559
G 0 MET - EXPRESSION TAG | UNP P08559
G 203 ALA SER ENGINEERED UNP P08559
G 271 ALA SER ENGINEERED UNP P08559

e Molecule 2 is a protein called Pyruvate dehydrogenase E1 component subunit beta, mito-

chondrial.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 329 rggtlzl 16((j)4 41;7 4((?9 1S9 0 0 0
2 D 329 rggtlzl 16%4 41;I7 4%)9 1S9 0 0 0
2 d 329 ggtlzl 1(%4 41;I7 4(6)9 1S9 0 0 0
2 H 329 ggtlaél 16(5)4 41;I7 4(6)9 1S9 0 0 0
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e Molecule 3 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 a 1 Total Mg 0 0
1 1
3 A 1 Total Mg 0 0
1 1
3 o 1 Total Mg 0 0
1 1
3 E 1 Tofal hfg 0 0

e Molecule 4 is THIAMINE DIPHOSPHATE (three-letter code: TPP) (formula: C1oH9N4O7P2S).

P

OH

O k—o
fo Hgl .
NF U e
.
Mol | Chain | Residues Atoms ZeroQOcc | AltConf
Total C N O P S
4 A 1 26 12 4 7 2 1 0 0
Total C N O P S
4 C 1 26 12 4 7 2 1 0 0
Total C N O P S
4 b 1 26 12 4 7 2 1 0 0
Total C N O P S
4 G 1 26 12 4 7 2 1 0 0

e Molecule 5 is POTASSIUM ION (three-letter code: K) (formula: K).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total K
5 H 1 1 1 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
5 B 1 Tofal 11< 0 0

5 D 1 Tofal 11< 0 0

5 F 1 Tofal If 0 0

e Molecule 6 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf
6 B 1 Tofal (1) 0 0

6 C 3 Tostal (3) 0 0

6 D 1 Toltal (1) 0 0

6 E 1 Toltal (1) 0 0

6 F 2 Toztal (2) 0 0

6 H 1 Toltal (1) 0 0
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These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for a
chain summarises the proportions of errors 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: Pyruvate dehydrogenase E1 component subunit alpha, somatic form, mitochon-

drial

3 Residue-property plots (i)

Page 9
Chain A:

SPID
Y911

(47478

PETD
€ETD

TETd
0EIN
6CTA
8TV

GCTH
YTIW

T

9110
STID

€TTY
[aa1s
TT1D
0TTL

LOTY

+

0071

864

964

764

Ll

C6H

064
684

¥8H

18d
08N

LA
LD

0LY

890

144

TZed
0ZTI

L12D
912H

01es

£0cy

® 20Tl

00TKH

L6TYH
96TN

T6TI

-

0671

88Td
L8711

S8TH
Y811

[4:34 )
T8TH

6LTR

LLTE
9LT4

BLTD

TLIN

69TV

9919H

Y911
€9TL
{415
1910

TST0

0871
671V
811
LY1D
YTV

STed
vrey

0Ted
60€I
80€d

soed
¥0€x

TOES

S6CTH

1621
0621

88CI

98ca

42143

vLTL

€Ly

CTLTA

0LzA

99zs

€9CH
29zH

692
89T
LSTL
9921

082d
6%2H

SvecH

8€cH

i

vecy
EE€TA
TETO
1€TT

622a

LT2TH
9zea
etad Y

09€A

TeeEN

Sved

LEER

S€€T
veed

1

82€d
L2€a

SCEL
vTey

(44|

61€d

e Molecule 1: Pyruvate dehydrogenase E1 component subunit alpha, somatic form, mitochon-

drial

LT€I
91€d

« 5%

8%

29%

58%

Al -
! -
o )

Chain C:

791
€9H

P
©
=

+

ssb

€GL

L}

T8b

8%

€eT
[4°0)

0ogx

Gzl

€TA

91y
STH

T

L4

69TV

L91a
991H
S9TX

€9TL

€8TY

3

£€¥1d
(447

07TV
6ETD
8ETA

vETD
€ETH
CETR
T€T4

8TTV

9TTH

Ll

8TTY

Ll
i

6071

78Ty
£8TS

182A

082d

9.23

€lcH
CTLTR

0LcA
692D

992§

T9TH
092k
692

9621

TETD
1€T1
0€TI
62ca
82T

144}

AYS)
91CH
S1CH

€1Ck

90cH
je{ofacs

€0y

1029
86TX
L6TH
96TN

S8TM
811

SLTI

19€S

L89€4

18€Y

3

Lyl

8EEH

SE€T
veex

T€€d

6zed
8T€d
LTEA

STEL

ezed
[44)]

e Molecule 1: Pyruvate dehydrogenase E1 component subunit alpha, somatic form, mitochon-

drial

0zev
61€d

.82d
98cd

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


http://wwpdb.org/validation/2016/XrayValidationReportHelp#residue_plots

SEXF

wwPDB X-ray Structure Validation Summary Report

Page 10

5%

5%

30%

O mmm
e} It
=] -

60%

Chain E

TLD

0 o
© ©
o |

©
©
a

o 0
© ©
(S

o
©
[z

<+
Ire)
B4

©
5
(5]

S8TM
7811

18T
08TN

SLTI

TLID

69TV

L910a

9GT1H

2198
€9TA

3

Ll

(47278
1770

8ETA
€ETH

CETR
1€T4

8TTV

8TTY

3

[43%)
TT1D
OTTL
6071

S0TI
0132
€0TH
COTA
1018
0071

88Y
L8L
981

6.1

98¢d

78Ty

L

9.2d
SlcH

€9CH

T9CH
09Tk
6462

LSTL
992D
6521

€GTN
26T1

Sy

15444

LETL
9gTy

09€A

9GEN

vaen
£6eh

TSEV

TheS
TvES

LEER

SEeT
veed
€eex

8ced
Lgea

zeed

L1€I
91€d
STed
b1ed

21ed
TIEA

L0€X
90€1

€0EA

TOEY
00871

96TA
S6CTW

(4148
T6CT

68CH

Pyruvate dehydrogenase E1 component subunit alpha, somatic form, mitochon-

e Molecule 1

drial

0/ o

« 5%

0
II‘D
=4

25%

65%

Chain G

~
©
=

LD

990

%91

194

18I

8%y
PAAS
ova
SPH
Az

6EN

624

LI
o
|

¥eL

o —mm
=1
B

84

£0CV

102D
00T

86TL
L6TY
96TN

T6TI

06TI

6LIR

SLTI

TLID
TLIN

691V

9919
S9TR

2911

LSTH

8Y1I

SETN

YETD
E€E1D

TETd

8TIV
LTTR

wCIN

9110

3

(495"

9011
SOTI

COTA
1078

S6L

88Y

sogd
voe=

Ll

S6CTH
v6cH

7621

1

L8td
98¢d

8T

6.zb

VA4S

0LTA

@ 89%d

.

€9CH

§6eT

14

8ETYH

et oacs

TETO
T€CTT

Pyruvate dehydrogenase E1 component subunit beta, mitochondrial

8TTH

9gea

€ce1
(444

81c¢d

9TCH
ST

012s

3

elol4c
voTA

09€A

89€X

99eN

€aed

LYed

Sved

8EEH
LEER

e£eed

8ced
Lgea

61€d

81€d
LTEI

v1ed

e Molecule 2

6%

33%

61%

Chain B

68V

L8

Gg84d

8L
81

6.3

0EA

8TH

921
ST

(4o
1ca
0za
614

LTT
918

OTN

-

4]

781d
€8T1d

1872

0LT1

LOTA

YIIN
€91d

1971
09TV

LSTI
9GTT

PSTH

24Ta
T89T3
0STS
9v1S
557490

0%1d
6ETD

CETd

oTTV

1218

8TTN

STTH

ETTA

+

COTA

00TL

[
D
X

~
)
b=

0
[
=

™
[l
=

-
D
a

£8¢d

18¢H
08TH

Ll

6924

£9cd

1921
09ZA

8GCH
LGTN

e

0sca

when
g£¥ed

T%CI

8ETH

L

1€2A

3
L

9Te1

144

8TCH

9TCA

60CA

0TI
90CH

6614
T6T1
6814

881S
L8710

6CE1

STed

€eel

Ll

b1ed

+

Pyruvate dehydrogenase E1 component subunit beta, mitochondrial

€0€ed
COEN

662a

96TL
S6TA

062V

e Molecule 2

8821

ey

—
5%

29%

66%

°/0
B

Chain D

O

R LDWIDE
PROTEIN DATA BANK

W



SEXF

wwPDB X-ray Structure Validation Summary Report

Page 11

4

61

T6Q

8L

899

€9V
294

09N
693

LS1

T84

SPA

€91

6EA

M &
® o
oA

0EA

8cH

9T1
Se1
bcd
€A

614

o1d

O
0 ~ =
= [=] =

S6TI

6814
881S

S8TH

€8T1d

L

9LTR
SLTW

LT3

£91d

LSTI
9911

PSTH

67T
8YTH

SYTA

OTTA

LOT1

E0TW

TO0TX
00TL

86V

0ZeI
67€I

9TEA

vied
€T€I
(4

LOEI

SO0EV
v0€X

10€d

8.cH

TLTA
0.2

3

99CH

{4148

09zA
6321

izt

0gza

8L

svea

3

8ETH

L

ceed

62cd

LTes

3

01CA

3

90CH

cocy
10TH

6614

L6TH

@® 6CEl

Lge1
ozeL

Pyruvate dehydrogenase E1 component subunit beta, mitochondrial

e Molecule 2

%

—
5%

29%

66%

Chain F

ETTA

8zd

o
I
a

8TTH

9¢T1

0ge1

91CA
G12d

€128
CICH
1188

80TL
L02I

[4u4s
T0CH

66TY
86TV

1813
9LTX

GLTW
ZA%)

89TA
S9IN
$IIN
€91a
9811
¢S1a

9%18

1447
€PTA
(449!

0%1d

LETD
9ETX

8CTH

9TTV

TC18

STTH

@® 6CEI

LTET

€TEI

TTed

LTEN

v1ed
€11

TIEN

80€T
LOEI
90€Y
SOoEY
{38

6620

96CTL
S6TA

€6CTA

Ll

08TH
6,21

TLTA

S92H

Pyruvate dehydrogenase E1 component subunit beta, mitochondrial

LETN

SETA
veca
€€TO

3

e Molecule 2

33%

63%

Chain H

€TI0

ETTA
CITI

9019

%018
E0TH
COTA
T0TX

86Y
L6Y
968

€64
260

68Y
88
L8

81

084
6.3

1ca

0ge1

S12d
2145
€128
CICH
1128
0TZA

80¢TL
L0TI
90CH
[4i4s
L6TY

€671
2611

681

1810

G8T1d

0814

L9TA
991d
SG9TN

£91a

9811
GSTD

281a
1818
0818
6%IN

%)
(4491
1545

LETD
(4SS
TETD
0ETh
6218

9TTY

88¢1

8Ty

182d

8.LcH

9LT0

j2h4cs

6924
89zh
L92d

09zA

L¥ca
eia)

€¥%cd
[444)
%21

6ETH
8ETH

L

62cH

9gT1

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 12 wwPDB X-ray Structure Validation Summary Report SEXF
4 Data and refinement statistics (i)
Property Value Source
Space group P1211 Depositor
Cell constants 103.39A 129.67A 144.95A .
Depositor
a, b, c, a, B,y 90.00°  109.15°  90.00°
. 50.00 — 3.00 Depositor
Resolution (4) 48.00 — 3.0 EDS
% Data completeness 99.4 (50.00-3.00) Depositor
(in resolution range) 99.4 (48.00-3.00) EDS
Rinerge 0.15 Depositor
Raym (Not available) Depositor
<I/o(I)>" 3.58 (at 3.01A) Xtriage
Refinement program REFMAC 5.4 Depositor
R R 0.185 , 0.263 Depositor
» Phfree 0.190 , 0.266 DCC
Rfree test set 3624 reflections (5.29%) DCC
Wilson B-factor (A?) 35.5 Xtriage
Anisotropy 0.059 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.35, 1.1 EDS
Estimated twinning fraction 0.117 for h,-k,-h-1 Xtriage
L-test for twinning? < |L| > =047, < L* > = 0.30 Xtriage
Outliers 0 of 72119 reflections Xtriage
F,.F. correlation 0.91 EDS
Total number of atoms 21507 wwPDB-VP
Average B, all atoms (A?) 21.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 4.44 % 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, 0.375 respectively for untwinned datasets,

and 0.333, 0.2 for perfectly twinned datasets.
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5 Model quality (i)

5.1 Standard geometry (i)

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

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\ (o7 #éy >5 RMSZ #é\ >5

1 A 0.96 | 6/2877 (0.2%) | 0.96 | 3/3875 (0.1%)

1 C 0.97 | 4/2801 (0.1%) | 1.00 | 4/3893 (0.1%)

1 E 095 | 1/2801 (0.0%) | 0.99 | 3/3893 (0.1%)

1 G 0.98 | 5/2877 (0.2%) | 0.97 | 3/3875 (0.1%)

) B 0.94 0/2574 0.07 | 2/3488 (0.1%)

2 D 0.90 0/2574 0.95 0/3488

2 F 0.96 | 1/2574 (0.0%) | 0.98 | 4/3488 (0.1%)

2 H 095 | 2/2574 (0.1%) | 0.98 | 3/3488 (0.1%)
All | Al | 095 |19/21832 (0.1%) | 0.98 | 22/29488 (0.1%)

The worst 5 of 19 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 C 232 | CYS | CB-SG | -10.18 1.65 1.82
2 H 131 | CYS | CB-SG | -7.86 1.68 1.82
1 A 318 | GLU | CG-CD | 7.59 1.63 1.51
1 A 152 | CYS | CB-SG | -6.76 1.70 1.82
1 C 308 | GLU | CG-CD | 6.63 1.61 1.51

The worst 5 of 22 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(°)
1 E 282 | ARG | NE-CZ-NH1 | -7.58 116.51 120.30
1 C 90 | ARG | NE-CZ-NH1 | -7.05 116.78 120.30
1 C 282 | ARG | NE-CZ-NH1 | -6.99 116.80 120.30
2 F 75 | ARG | NE-CZ-NH1 | 6.37 123.49 120.30
2 B 239 | ARG | NE-CZ-NH2 | -6.19 117.20 120.30

There are no chirality outliers.

There are no planarity outliers.
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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 2821 0 2777 108 0
1 C 2834 0 2791 110 0
1 E 2834 0 2791 104 0
1 G 2821 0 2777 72 0
2 B 2519 0 2517 93 0
2 D 2519 0 2517 84 0
2 F 2519 0 2517 100 0
2 H 2519 0 2517 102 0
3 A 1 0 0 0 0
3 C 1 0 0 0 0
3 E 1 0 0 0 0
3 G 1 0 0 0 0
4 A 26 0 16 2 0
4 C 26 0 16 1 0
4 B 26 0 16 1 0
4 G 26 0 16 2 0
D B 1 0 0 0 0
S D 1 0 0 0 0
3 F 1 0 0 0 0
d H 1 0 0 0 0
6 B 1 0 0 0 0
6 C 3 0 0 1 0
6 D 1 0 0 1 0
6 E 1 0 0 0 0
6 F 2 0 0 0 0
6 H 1 0 0 1 0

All All 21507 0 21268 722 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 17.

The worst 5 of 722 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:C:144:LEU:HD13 2:.D:71:MET:HE1 1.18 1.14

Continued on next page...
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
2:F:214:ARG:HG2 | 2:F:214:ARG:HH11 0.99 1.10
1:C:144:LEU:HD13 2:D:7T1:MET:CE 1.81 1.10
1:C:314:ARG:HG3 | 1:C:314:ARG:HH21 0.93 1.09
2:F:329:ILE:HD12 2:F:329:ILE:OXT 1.53 1.06

There are no symmetry-related clashes.

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 360/382 (94%) 321 (89%) | 32 (9%) 7 (2%) 43

1 C 361/382 (94%) 322 (89%) 1 (9%) 8 (2%) 8| 38

1 E 361/382 (94%) 333 (92%) | 19 (5%) 9 (2%) 34

1 G 360/382 (94%) 318 (88%) 5 (10%) | 7 (2%) 100 43

2 B 327/329 (99%) 297 (91%) | 26 (8%) 4 (1%) 161 56

2 D 327/329 (99%) 277 (85%) | 41 (12%) | 9 (3%) 64 30

2 F 327/329 (99%) 287 (88%) | 37 (11%) | 3 (1%) 21 64

2 H 327/329 (99%) 295 (90%) | 28 (9%) 4 (1%) 161 56
All | Al | 2750/2844 (97%) | 2450 (89%) | 249 (9%) | 51 (2%) 43

5 of 51 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 C 18 GLU
1 C 88 ALA
1 C 204 VAL
2 D 207 ILE
2 D 328 ASN



http://wwpdb.org/validation/2016/XrayValidationReportHelp#torsion_angles
http://wwpdb.org/validation/2016/XrayValidationReportHelp#protein_backbone

Page 16 wwPDB X-ray Structure Validation Summary Report SEXF

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 292/310 (94%) 262 (90%) | 30 (10%)
1 C 294/310 (95%) 254 (86%) | 40 (14%)
1 E 294/310 (95%) 260 (88%) | 34 (12%)
1 G 292/310 (94%) 251 (86%) | 41 (14%)
2 B 268/268 (100%) | 232 (87%) | 36 (13%)
2 D 268/268 (100%) | 240 (90%) | 28 (10%)
2 F 268/268 (100%) | 247 (92%) 21 (8%)
2 H 268/268 (100%) | 240 (90%) | 28 (10%)
All All 2244/2312 (97%) | 1986 (88%) | 258 (12%)

5 of 258 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 D 142 LEU
1 E 85 LEU
2 H 79 GLU
2 D 182 PHE
2 D 313 ILE

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 60 such
sidechains are listed below:

Mol | Chain | Res | Type
2 D 88 GLN
1 E 135 ASN
2 H 108 GLN
1 E 63 HIS
1 E 279 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.
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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 carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 12 ligands modelled in this entry, 8 are monoatomic - leaving 4 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 CountsBonPgl\/[lgIZlgﬂa;s\ﬂ > 2 CountsBOPI{ll(\i/[Sa;gle;f;Z] > 2
4 | TPP | A [1003] 3 [2027.27] 1.37 | 3(15%) | 31.40,40 | 2.04 | 12 (38%)
4 | TPP | C |1006| 3 |2027,27| 1.20 | 2 (10%) | 31,40,40 | 2.24 | 11 (35%)
4 | TPP | E |1009| 3 |2027,27| 1.31 | 3(15%) | 31,40,40 | 2.28 | 11 (35%)
4 | TPP | G |1012| 3 202727 | 1.24 | 3 (15%) | 31,40,40 | 2.25 | 11 (35%)

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
4 TPP A 1003 3 - 0/16/17/17 | 0/2/2/2
4 TPP C 1006 3 - 0/16/17/17 | 0/2/2/2
4 TPP E 1009 3 - 0/16/17/17 | 0/2/2/2
4 TPP G 1012 3 - 0/16/17/17 | 0/2/2/2

The worst 5 of 11 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 A 1003 | TPP | C4-N3 | -3.86 1.36 1.39
4 G 1012 | TPP | C7-N3 | -2.40 1.44 1.48

Continued on next page...
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Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 A 1003 | TPP | C7-N3 | -2.27 1.44 1.48
4 C 1006 | TPP | C4-N3’ | 2.08 1.38 1.35
4 G 1012 | TPP | C2-N1" | 2.10 1.38 1.34

The worst 5 of 45 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(°)
4 A 1003 | TPP | C5-C7-N3 | -5.00 104.96 113.33
4 E 1009 | TPP | PA-O3A-PB | -4.61 117.20 132.67
4 C 1006 | TPP | C5-C7-N3 | -4.25 106.22 113.33
4 D) 1009 | TPP | CM4-C4-C5 | -3.62 120.77 128.90
4 C 1006 | TPP C6-C5-51 | -3.62 115.18 120.24

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

4 monomers are involved in 6 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 A 1003 | TPP 2 0
4 C 1006 | TPP 1 0
4 E 1009 | TPP 1 0
4 G 1012 | TPP 2 0

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)

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 | 362/382 (94%) -0.07 8,21,37,52 | 0

1 C 363/382 (95%) -0.12 10, 20, 40,54 | 0

1 E 363/382 (95%) 20.10 10,21, 41, 54 | 0

1 G | 362/382 (94%) -0.05 9,20,39,53 | 0

2 B 329/329 (100%) -0.18 8, 19, 29, 38 0

2 D | 329/329 (100%) | -0.11 12,20, 30,41 | 0

2 F 329/329 (100%) -0.16 10, 20, 29, 40 0

9 H | 329/329 (100%) 20.18 7. 19, 28, 42 0
Al | Al | 2766/2844 (97%) | -0.12 7,20,33,54 | 0

The worst 5 of 10 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
329 | ILE 3.0
202 | THR 2.5
184 | PRO 2.4
268 | PRO 2.3
269 | GLY 2.2

ey O Y N
olioliw] v

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.
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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.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | LLDF | B-factors(A?) | Q<0.9
4 TPP C 1006 | 26/26 0.96 0.18 0.24 15,22,34,40 0
1 | TpP | A | 1003 | 26/26 | 097 | 0.18 | -0.11 | 16,21,29,33 0
4 TPP G 1012 | 26/26 0.97 0.19 -0.16 17,23,35,41 0
4 TPP E 1009 | 26/26 0.97 0.17 | -0.45 18,27,37,40 0
3 MG A 1001 1/1 0.99 0.12 -1.03 6,6,6,6 0
3 MG E 1007 1/1 0.98 0.08 -1.44 30,30,30,30 0
3 MG G 1010 1/1 0.98 0.11 -1.59 11,11,11,11 0
5 K F 1011 | 1/1 0.97 | 011 | -1.91 | 66,66,66,66 0
3 | MG C | 1004 | 1/1 0.97 | 0.09 | -1.95 | 22,22,22,92 0
3 K D 1002 1/1 0.94 0.17 | -1.98 50,50,50,50 0
3 K B 1005 1/1 0.96 0.08 -3.67 37,37,37,37 0
5 K H 1008 1/1 0.93 0.08 -3.74 36,36,36,36 0

6.5 Other polymers (i)

There are no such residues in this entry.
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