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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:

X-RA

The reported resolution of this entry is 2.10 A.

Y DIFFRACTION

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.

Ramachandran outliers NN

Sidechain outliers

Metric
Rfree N
Clashscore IR

RSRZ outliers NN

Worse

Percentile Ranks

0 Percentile relative to all X-ray structures

Value
M 0.234
B 10
W 0.3%
I 9.0%
[j— 1.3%

Better

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

Whole archive

Similar resolution

Metric (#Entries) (#Entries, resolution range(A))
Rfree 111664 4608 (2.10-2.10)
Clashscore 122126 5109 (2.10-2.10)
Ramachandran outliers 120053 5059 (2.10-2.10)
Sidechain outliers 120020 5060 (2.10-2.10)
RSRZ outliers 108989 4497 (2.10-2.10)

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. 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 886 = 71% 20% 6%
%
1 B 886 . 72% 19% 6%

W
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2  Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 13841 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.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 831 6591 4172 1140 1252 27 0 0 0

Total C N @) S
1 B 831 6591 4172 1140 1252 27 0 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
5 B 1 Total Mg 0 0
1 1
2 A 1 Toltal l\fg 0 0

e Molecule 3 is PHOSPHATE ION (three-letter code: PO4) (formula: O4P).

PO4
03

O-

O4
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Mol | Chain | Residues Atoms ZeroOcc | AltConf

3 A 1 TO;al 2 1; 0 0

3 A 1 TO;al 2 1; 0 0

3 | B 1 foral O 1 0 0

3 B 1 TO;al i) Fl) 0 0

3 B 1 TO;al i) Pl) 0 0

o Molecule 4 is 3-[(4-AMINO-2-METHYLPYRIMIDIN-5-YL)METHYL|-2-{(1S)-1-HYDR
OXY-1-[(R)-HYDROXY(METHOXY)PHOSPHORYL|ETHYL}-5-(2-{[(S)-HYDROXY(
PHOSPHONOOXY)PHOSPHORYL|OXY}ETHYL)-4-METHYL-1,3-THIAZOL-3-TUM
(three-letter code: TDK) (formula: C15Ho6N4O11P3S).

TDK
OH
P P
O e\
= /c" N
! s r|¥1 g AN
HO .._q_‘,w NH,
Hoaed
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P S
1 A 1 34 15 4 11 3 1 0 0
Total C N O P S
4 B 1 34 15 4 11 3 1 0 0
e Molecule 5 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
5 A 273 973 973 0 0

Continued on next page...

WO RLDWIDE

PROTEIN DATA BANK




Page 5

wwPDB X-ray Structure Validation Summary Report

2G25

Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
5 B 291 901 991 0 0
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Stretches of 2 or more
6%

20%

71%

wwPDB X-ray Structure Validation Summary Report

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 geometryand 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: Pyruvate dehydrogenase E1 component

3 Residue-property plots (i)

Page 6
Chain A: &

1 91T [ | 1 1993 [ | €91 I
99 [ ] YYEL 697H %90 1

1

son 9023 I 851 £9L8 091 067d
[ | o 1 1893 [ | I 6814 gTel
86Td o THEk 6.4 | 88Td zTER
1679 oweN »S50 ° [ | 884 L8TH [ |
| 9611 | [ | £55Y €848 1 3 [ | 6T€a
961D geed 1 [ | 0883 8L1d | sTEA
HEEY 087k ° 8z.L1 | 6L8a . LLTE LTEL
| eeen | o _19s3 | Leh 8.8Y | |
ZEER 9vvE o ogeu | 9zLA €419 HIEW
8L1d 1 ® 6%Sa Szl ° [ | [ |
LLTE £hva | eweh [ | 69TA T1€1
1 1 199d 9TLT £.8% X 89T | ote1 |
ZLIN 8EYA 9581 [ | 1 — [ | 60€3
[ | 4433 1 [ | £TLI 998A BTN [ |
891 | teea »e%a £ 4 G983 9081
| L9td 02D TTL I [ |
99TH 67€Q ° [ | £0gY
[ | [ | €03 2981 apTd [ |
9188 9T7A 6€4S 1988 - HHIS 162
[ eten | €Sk | 098 = 4a |
BIEN TTHY | LgesT 6584 <] [ | 182H
CeteT I 9€3D E-EL = 0%1h |
[ | zieh [ | 138Y Q [ | €82
€871 [ | 8THY £equ 1893 | 9881 | e £€1H [ |
608) — zead 089 9988 g 6.c8
[ | [ | %989 o} 8.e1
90€L 607 LLOW 1 ©
avTd | goga 1 829N [ | 198V — qz1d
518 P 90%Y [ | 9391 1 &3 [ |
€911 | gogy 1 et | gg9n %80 © 90TH 192d
[ | Z0€1 00%Y [ | HGON 1 R [ | | 99z |
0%Th ° | 668V 1280 8£8Y b £0T1 592a
o b h ; R on P
zeTa 1 9791 ggsa ad.ub R 863
862H H6EL | BISu 9£99 1 I ™~ [ | T9Th
1 | g6ED £19a | BeoN zE8a = q64 [ |
z6EM 1 £€9T 1 o 1 0521
€11 62 1 1 8z84d > 1
eS| [ | gsgn 808N L29L | Lzsn mnc 61 1241
T1Th 0621 1 I [ | 9z8a = 061 LA
[ | [ | z8EN 2294 1 [ | [ |
90TH 8.1 — 509K [ ] 128y L 98y 653
| — | #69d fozea 981 | 8ses
€071 BLEN 2091 [ | 6780 > [ | L€ed
[ | £Le 1 [ | 169d 818a = z8Y [ |
863 ] L1983 691 | o6sT 1 W T8I geTi
168 €924 1 £6% 684N 86.LA 2, . osy | zeed
| esv | zegh 6GET | | | [ 1629
q6u 19271 1 88vh G83K L8LK .. [ | [ |
] ] ased | usva 1 98Ld — Yk 12U
z6L 8azl o ¥sed 983 8LSH 1 o Xml [ | €TTH
60 [ | £9EQ [ | [ | 0841 .“|u. .. TLd
[ | 0921 ® zSEl TLb %—E 1 m..w m [ | f
88N | 6bed ® TgEM 198 £L.4 89b 86Td
18K 8 ® 0gea [ | 9991 1 > m o9 L6TD
984 [ | ° 995 I 899 M < 997 9671
| vy | govd | = S9A |
z8y [ ] 5955 2939 %941 ) @) %9d €618

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


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

wwPDB X-ray Structure Validation Summary Report 2G25

Page 7

SL91

TL9E

9%

69YH
8991

95%d

T9vd

6E€Y1

LE¥d
9EPT

@ 0g¥va

9THA

¥Tvd

TTHN
()57
6071
80%h

SO¥%I

€074

1072

86€d

16€1

68EH

0LEX

T84

TSEM

8veA

beey

8TeN

683N

989X

LLSS

vLSY

6961

L9693

84494

pasv
€9GA
Tesh

6%

L%Sd
9%SL
SYGR
6€GS
9€8H

€9y
ceaqd

{44k
128a

S18T

€150

T1SI

806N

L
+

[4529

78¥%1

08%a
6.%0

LL%S

@ 818a

ST8A
718k

T1I8A

008s

8.4

6.L.Ld

€LY

0LLa
69L0

S9LY
7941

6%LE
ThLY
6€.LY
€TLi
0g.l3

6T.LI
8TLL

9TLT

€TLI

L0.3

TOLKW

989K

Y99K

740}
€291

0791

8694
L6SI

T6Sd

1

eL8i

G983

£98a

84G8)
88V
9681
94983

198V

6781

LY8K

S¥8Y
7¥8d

cyed

besy

8784

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 8 wwPDB X-ray Structure Validation Summary Report 2G25

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 81.57A 14251A 82.09A .
Depositor
a, b, c, a, B,y 90.00°  102.37°  90.00°
. 8.00 — 2.10 Depositor
Resolution (4) 39.18 — 2.10 EDS
% Data completeness 94.0 (8.00-2.10) Depositor
(in resolution range) 93.7 (39.18-2.10) EDS
Rinerge 0.07 Depositor
Rsym 0.09 Depositor
<I/o(I)>" 3.85 (at 2.10A) Xtriage
Refinement program X-PLOR 3.851 Depositor
R R 0.185 , 0.244 Depositor
» Phfree 0.180 , 0.234 DCC
Rfree test set 5035 reflections (5.05%) wwPDB-VP
Wilson B-factor (A?) 10.8 Xtriage
Anisotropy 0.092 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.35, 52.8 EDS
L-test for twinning” <|L] > =046, < L* > = 0.29 Xtriage
Estimated twinning fraction 0.028 for 1,-k;h Xtriage
F,.F. correlation 0.93 EDS
Total number of atoms 13841 wwPDB-VP
Average B, all atoms (A?) 10.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.58% 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:
TDK, PO4, MG

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 0/6741 0.61 1/9114 (0.0%)
1 B 0.38 0/6741 0.62 2/9114 (0.0%)
All All 0.37 | 0/13482 | 0.62 | 3/18228 (0.0%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
1 B 0 2

There are no bond length outliers.

All (3) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
1 A 638 | LEU | CA-CB-CG | 5.31 127.52 115.30
1 B 638 | LEU | CA-CB-CG | 5.23 127.34 115.30
1 B 264 | LEU | CA-CB-CG | 5.04 126.88 115.30

There are no chirality outliers.

All (2) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 B 598 | TYR | Sidechain
1 B 686 | TYR | Sidechain



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
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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 6591 0 6422 143 0
1 B 6591 0 6422 135 0
2 A 1 0 0 0 0
2 B 1 0 0 0 0
3 A 10 0 0 0 0
3 B 15 0 0 2 0
4 A 34 0 22 2 0
4 B 34 0 22 4 0
d A 273 0 0 6 0
3 B 291 0 0 4 0

All All 13841 0 12888 270 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 10.

The worst 5 of 270 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:A:550:ARG:HH11 | 1:A:550:ARG:HA 1.18 1.06
1:A:309:LYS:HG3 | 1:A:344: THR:HG23 1.52 0.91
1:A:549:ASP:HB3 1:A:555: TYR:HA 1.53 0.91
1:A:550:ARG:HH11 1:A:550:ARG:CA 1.87 0.88
1:A:550:ARG:NH1 1:A:550:ARG:HA 1.89 0.86

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

WO RLDWIDE
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analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 829/886 (94%) 785 (95%) | 40 (5%) 4 (0%) 31
1 B 829/886 (94%) 790 (95%) | 38 (5%) 1 (0%) 53

All All 1658/1772 (94%) | 1575 (95%) | 78 (5%) 5 (0%) 43

All (5) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 553 VAL
1 A 347 LEU
1 A 550 ARG
1 A 398 ASP
1 B 400 ALA

5.3.2 Protein sidechains (i)

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.

Percentiles

Mol | Chain Analysed Rotameric | Outliers
1 A 691/735 (94%) 624 (90%) | 67 (10%)
1 B 691/735 (94%) 634 (92%) | 57 (8%)

All All 1382/1470 (94%) | 1258 (91%) | 124 (9%)

5 of 124 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 692 LEU
1 B 67 GLU
1 B 784 ARG
1 A 703 GLU
1 A 863 ASP

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

sidechains are listed below:

5 of 10 such


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Mol | Chain | Res | Type
1 A 466 GLN
1 A 552 GLN
1 B 106 HIS
1 A 419 HIS
1 A 737 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 carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 9 ligands modelled in this entry, 2 are monoatomic - leaving 7 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 | o RMSZg #|Z| > 2 | Counts RMSZg #|Z| > 2
4 TDK A 887 2 26,35,35 | 1.56 3 (11%) | 32,5555 | 1.59 7 (21%)
3 PO4 A 889 - 4,44 0.75 0 6,6,6 0.75 0
3 PO4 A 890 - 4,44 0.77 0 6,6,6 0.73 0
4 TDK B 887 2 26,35,35 | 1.57 4 (15%) | 32,5555 | 1.62 8 (25%)
3 PO4 B 889 - 4,44 0.98 0 6,6,6 0.59 0
3 PO4 B 890 - 4,44 1.00 0 6,6,6 0.68 0
3 PO4 B 891 - 4,44 0.84 0 6,6,6 0.74 0

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral

WO RLDWIDE
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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 TDK A 887 2 - 0/26/35/35 | 0/2/2/2
3 PO4 A 889 - - 0/0/0/0 | 0/0/0/0
3 PO4 A 890 - - 0/0/0/0 1 0/0/0/0
4 TDK B 887 2 - 0/26/35/35 | 0/2/2/2
3 PO4 B 889 - - 0/0/0/0 | 0/0/0/0
3 PO4 B 890 - - 0/0/0/0 | 0/0/0/0
3 PO4 B 891 - - 0/0/0/0 | 0/0/0/0

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

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 B 887 | TDK | PC-OM3 | -4.41 1.47 1.56
4 A 887 | TDK | PC-OM3 | -4.35 1.47 1.56
4 A 887 | TDK | C6-Ch” | -2.68 1.32 1.37
4 B 887 | TDK | C6’-C5" | -2.47 1.32 1.37
4 B 887 | TDK | PC-OM4 | -2.16 1.47 1.51

The worst 5 of 15 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
4 B 887 | TDK PA-O3A-PB | -3.08 122.28 132.63
4 A 887 | TDK PA-O3A-PB | -2.50 124.22 132.63
4 B 887 | TDK | OM2-PC-OM4 | -2.34 109.34 114.66
4 A 887 | TDK | OM2-PC-OM4 | -2.34 109.35 114.66
4 B 887 | TDK | OM2-PC-CMA | -2.23 100.37 104.69

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

4 monomers are involved in & short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 A 887 | TDK 2 0
4 B 887 | TDK 4 0
3 B 889 | PO4 1 0
3 B 890 | PO4 1 0
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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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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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 | 831/886 (93%) 0.20 |16 (1%) 66 71 | 2,8, 29, 43 0
1 B 831/886 (93%) 025 | 6(0%) [s71[s0) | 2.6, 24, 37 0
All All 1662/1772 (93%) -0.23 22 (1%) 77180 2,7, 28,43 0

The worst 5 of 22 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
541 | ASN 3.4
351 | TRP 3.2
552 | GLN 3.1
352 | THR 2.9
341 | TYR 2.9

e e L i
|| | |

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,
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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
2 MG B 888 1/1 0.95 0.15 13,13,13,13 0
3 PO4 A 890 5/5 0.96 0.10 23,24,25,28 0
3 PO4 B 890 5/5 0.96 0.14 23,24,25,27 0
3 PO4 B 889 5/5 0.96 0.11 15,18,20,20 0
3 PO4 A 889 5/5 0.97 0.10 12,13,14,16 0
2 MG A 888 1/1 0.97 0.16 10,10,10,10 0
1 | TDK | A | 887 | 34/34 | 097 | 0.11 9.3.13,14 0
3 | PO4 | B | 801 | 5/5 0.97 | 0.12 | 24242728 0
4 TDK B 837 | 34/34 0.97 0.10 4,7,15,16 0

6.5 Other polymers (i)

There are no such residues in this entry.
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