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This is a wwPDB X-ray Structure Validation Summary Report for a publicly released PDB entry.

We welcome your comments at validation@mail.wwpdb.org
A user guide is available at

https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp

with specific help available everywhere you see the (i) symbol.

The types of validation reports are described at
http:/ /www.wwpdb.org/validation /2017 /FAQs+#types.

The following versions of software and data (see references (1)) were used in the production of this report:

MolProbity : 4-5-2 with Phenix2.0

Mogul : 2022.3.0, CSD as543be (2022)
Xtriage (Phenix) : 2.0
EDS : 3.0
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
CCP4 : 9.0.010 (Gargrove)
Density-Fitness : 1.0.12
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:

X-RAY DIFFRACTION
The reported resolution of this entry is 2.29 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.

6V99

Metric Percentile Ranks Value
Rfree NN | I 0.257
Clashscore NN | - 0
Ramachandran outliers N 0.9%
Sidechain outliers I 0.3%
RSRZ outliers I 0.1%
Worse Better
I 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 180053 9078 (2.30—2.26)
Clashscore 190562 9802 (2.30-2.26)
Ramachandran outliers 187476 9690 (2.30-2.26)
Sidechain outliers 187428 9691 (2.30-2.26)
RSRZ outliers 180081 9085 (2.30-2.26)

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the electron density. The red, orange, yellow and green segments of the lower bar indicate
the fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality
criteria respectively. A grey segment represents the fraction of residues that are not modelled.
The numeric value for each fraction is indicated below the corresponding segment, with a dot
representing fractions <=5% The upper red bar (where present) indicates the fraction of residues
that have poor fit to the electron density. The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
1 A 440 77% 18% “6%
1 B 440 77% 17% 6%
1 C 440 75% 19% “6%
1 D 440 76% 17% 6%
1 E 440 78% 16% 6%

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

Mol | Chain | Length Quality of chain

1 F 440 75% 19% “6%
1 G 440 75% 19% 6%
1 H 440 71% 23% 6%
1 I 440 79% 15% 6%
1 J 440 80% 13% - 6%
1 K 440 73% 21% “6%
1 L 440 76% 17% - 6%
1 M 440 78% 16% 6%
1 N 440 74% 20% “6%
1 O 440 72% 22% “6%
1 P 440 75% 19% “6%
1 Q 440 81% 12% - 6%
1 R 440 83% 1% - 6%
1 T 440 78% 16% - 6%
1 W 440 72% 21% “6%

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
2 SO4 C 509 - - X -
2 SO4 D 501 - - X -
2 SO4 M 501 - - X -
2 SO4 O 506 - - X -
2 SO4 T 503 - - X -
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2 Entry composition (i)

There are 3 unique types of molecules in this entry. The entry contains 68292 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 Glucose-1-phosphate adenylyltransferase.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 415 3243 2055 563 612 13 0 1 0

Total C N O S
1 B 415 3242 2055 562 612 13 0 1 0

Total C N O S
1 C 415 3252 2062 564 613 13 4 3 0

Total C N O S
1 b 415 3247 2057 565 612 13 4 1 0

Total C N O S
1 b 415 3257 2063 565 616 13 4 3 0

Total C N O S
1 F 415 3257 2065 564 615 13 4 2 0

Total C N O S
1 G 415 3950 2059 564 614 13 4 2 0

Total C N O S
1 H 415 3257 2063 565 616 13 4 3 0

Total C N O S
1 I 415 3257 2063 565 616 13 4 3 0

Total C N O S
1 J 415 3255 2062 565 615 13 4 3 0

Total C N O S
1 K 415 3264 2062 565 614 13 0 3 0

Total C N O S
1 L 415 3266 2071 566 616 13 0 3 0

Total C N O S
1 M 415 3257 2063 565 616 13 0 3 0

Total C N O S
1 N 415 3232 2050 559 610 13 4 1 0

Total C N O S
1 O 415 3241 2054 562 612 13 0 1 0

Total C N O S
PP o1 3040 2054 562 611 13 ! ! 0

Continued on next page...
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Continued from previous page...
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
! Q 415 ggg;l 20%1 51(\314 6(1)3 1S4 4 3 0
! R 415 ggﬁl?)l 2OC59 51(\514 6(1)3 183 4 2 0
! W 415 rggg%l 2(%9 516\;4 6(1)4 183 0 2 0
1 T 415 gggil 2(%8 512519 6(1)4 183 4 s 0

There are 420 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A -19 MET - expression tag UNP Q8USL5
A -18 GLY - expression tag UNP Q8US8L5H
A -17 SER - expression tag UNP Q8USL5H
A -16 SER - expression tag UNP Q8USL5
A -15 HIS - expression tag UNP Q8USL5
A -14 HIS - expression tag UNP Q8USL5
A -13 HIS - expression tag UNP Q8USL5
A -12 HIS - expression tag UNP Q8USL5H
A -11 HIS - expression tag UNP Q8US8L5H
A -10 HIS - expression tag UNP Q8USL5H
A -9 SER - expression tag UNP Q8USL5
A -8 SER - expression tag UNP Q8USL5
A -7 GLY - expression tag UNP Q8USL5
A -6 LEU - expression tag UNP Q8USL5
A -5 VAL - expression tag UNP Q8USL5H
A -4 PRO - expression tag UNP Q8USL5H
A -3 ARG - expression tag UNP Q8USL5
A -2 GLY - expression tag UNP Q8USL5
A -1 SER - expression tag UNP Q8USL5
A 0 HIS - expression tag UNP Q8USL5
A 72 ASP SER | engineered mutation | UNP Q8USL5
B -19 MET - expression tag UNP Q8US8L5H
B -18 GLY - expression tag UNP Q8USL5H
B -17 SER - expression tag UNP Q8USL5
B -16 SER - expression tag UNP Q8USL5
B -15 HIS - expression tag UNP Q8USL5
B -14 HIS - expression tag UNP Q8USL5
B -13 HIS - expression tag UNP Q8USL5
B -12 HIS - expression tag UNP Q8US8L5H
B -11 HIS - expression tag UNP Q8USL5H
B -10 HIS - expression tag UNP Q8USL5

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

Chain | Residue | Modelled | Actual Comment Reference
B -9 SER - expression tag UNP Q8USL5
B -8 SER - expression tag UNP Q8USL5H
B -7 GLY - expression tag UNP Q8USL5H
B -6 LEU - expression tag UNP Q8USL5
B -5 VAL - expression tag UNP Q8USL5
B -4 PRO - expression tag UNP Q8USL5
B -3 ARG - expression tag UNP Q8USL5
B -2 GLY - expression tag UNP Q8USL5
B -1 SER - expression tag UNP Q8US8L5H
B 0 HIS - expression tag UNP Q8USL5H
B 72 ASP SER | engineered mutation | UNP Q8USL5
C -19 MET - expression tag UNP Q8USL5
C -18 GLY - expression tag UNP Q8USL5H
C -17 SER - expression tag UNP Q8USL5
C -16 SER - expression tag UNP Q8USL5H
C -15 HIS - expression tag UNP Q8US8L5H
C -14 HIS - expression tag UNP Q8USL5H
C -13 HIS - expression tag UNP Q8USL5
C -12 HIS - expression tag UNP Q8USL5
C -11 HIS - expression tag UNP Q8USL5
C -10 HIS - expression tag UNP Q8USL5
C -9 SER - expression tag UNP Q8USL5H
C -8 SER - expression tag UNP Q8US8L5H
C -7 GLY - expression tag UNP Q8USL5H
C -6 LEU - expression tag UNP Q8USL5
C -5 VAL - expression tag UNP Q8USL5
C -4 PRO - expression tag UNP Q8USL5
C -3 ARG - expression tag UNP Q8USL5
C -2 GLY - expression tag UNP Q8USL5H
C -1 SER - expression tag UNP Q8USL5H
C 0 HIS - expression tag UNP Q8USL5
C 72 ASP SER | engineered mutation | UNP Q8USL5
D -19 MET - expression tag UNP Q8USL5
D -18 GLY - expression tag UNP Q8USL5
D -17 SER - expression tag UNP Q8USL5
D -16 SER - expression tag UNP Q8US8L5H
D -15 HIS - expression tag UNP Q8USL5H
D -14 HIS - expression tag UNP Q8USL5
D -13 HIS - expression tag UNP Q8USL5
D -12 HIS - expression tag UNP Q8USL5
D -11 HIS - expression tag UNP Q8USL5
D -10 HIS - expression tag UNP Q8USL5H

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

Chain | Residue | Modelled | Actual Comment Reference
D -9 SER - expression tag UNP Q8USL5
D -8 SER - expression tag UNP Q8USL5H
D -7 GLY - expression tag UNP Q8USL5H
D -6 LEU - expression tag UNP Q8USL5
D -5 VAL - expression tag UNP Q8USL5
D -4 PRO - expression tag UNP Q8USL5
D -3 ARG - expression tag UNP Q8USL5
D -2 GLY - expression tag UNP Q8USL5
D -1 SER - expression tag UNP Q8US8L5H
D 0 HIS - expression tag UNP Q8USL5H
D 72 ASP SER | engineered mutation | UNP Q8USL5
E -19 MET - expression tag UNP Q8USL5
E -18 GLY - expression tag UNP Q8USL5
E -17 SER - expression tag UNP Q8USL5
E -16 SER - expression tag UNP Q8USL5
E -15 HIS - expression tag UNP Q8US8L5H
E -14 HIS - expression tag UNP Q8USL5H
E -13 HIS - expression tag UNP Q8USL5
E -12 HIS - expression tag UNP Q8USL5
E -11 HIS - expression tag UNP Q8USL5
E -10 HIS - expression tag UNP Q8USL5
E -9 SER - expression tag UNP Q8USL5H
E -8 SER - expression tag UNP Q8US8L5H
E -7 GLY - expression tag UNP Q8USL5H
E -6 LEU - expression tag UNP Q8USL5
E -5 VAL - expression tag UNP Q8USL5
E -4 PRO - expression tag UNP Q8USL5
E -3 ARG - expression tag UNP Q8USL5
E -2 GLY - expression tag UNP Q8USL5H
E -1 SER - expression tag UNP Q8USL5H
E 0 HIS - expression tag UNP Q8USL5
E 72 ASP SER | engineered mutation | UNP Q8USL5
F -19 MET - expression tag UNP Q8USL5
F -18 GLY - expression tag UNP Q8USL5
F -17 SER - expression tag UNP Q8USL5
F -16 SER - expression tag UNP Q8US8L5H
F -15 HIS - expression tag UNP Q8USL5H
F -14 HIS - expression tag UNP Q8USL5
F -13 HIS - expression tag UNP Q8USL5
F -12 HIS - expression tag UNP Q8USL5
F -11 HIS - expression tag UNP Q8USL5
F -10 HIS - expression tag UNP Q8USL5H

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

Chain | Residue | Modelled | Actual Comment Reference
F -9 SER - expression tag UNP Q8USL5
F -8 SER - expression tag UNP Q8USL5H
F -7 GLY - expression tag UNP Q8USL5H
F -6 LEU - expression tag UNP Q8USL5
F -5 VAL - expression tag UNP Q8USL5
F -4 PRO - expression tag UNP Q8USL5
F -3 ARG - expression tag UNP Q8USL5
F -2 GLY - expression tag UNP Q8USL5
F -1 SER - expression tag UNP Q8US8L5H
F 0 HIS - expression tag UNP Q8USL5H
F 72 ASP SER | engineered mutation | UNP Q8USL5
G -19 MET - expression tag UNP Q8USL5
G -18 GLY - expression tag UNP Q8USL5H
G -17 SER - expression tag UNP Q8USL5
G -16 SER - expression tag UNP Q8USL5H
G -15 HIS - expression tag UNP Q8US8L5H
G -14 HIS - expression tag UNP Q8USL5H
G -13 HIS - expression tag UNP Q8USL5
G -12 HIS - expression tag UNP Q8USL5
G -11 HIS - expression tag UNP Q8USL5
G -10 HIS - expression tag UNP Q8USL5
G -9 SER - expression tag UNP Q8USL5H
G -8 SER - expression tag UNP Q8US8L5H
G -7 GLY - expression tag UNP Q8USL5H
G -6 LEU - expression tag UNP Q8USL5
G -5 VAL - expression tag UNP Q8USL5
G -4 PRO - expression tag UNP Q8USL5
G -3 ARG - expression tag UNP Q8USL5
G -2 GLY - expression tag UNP Q8USL5H
G -1 SER - expression tag UNP Q8USL5H
G 0 HIS - expression tag UNP Q8USL5
G 72 ASP SER | engineered mutation | UNP Q8USL5
H -19 MET - expression tag UNP Q8USL5
H -18 GLY - expression tag UNP Q8USL5
H -17 SER - expression tag UNP Q8USL5
H -16 SER - expression tag UNP Q8US8L5H
H -15 HIS - expression tag UNP Q8USL5H
H -14 HIS - expression tag UNP Q8USL5
H -13 HIS - expression tag UNP Q8USL5
H -12 HIS - expression tag UNP Q8USL5
H -11 HIS - expression tag UNP Q8USL5
H -10 HIS - expression tag UNP Q8USL5H

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

Chain | Residue | Modelled | Actual Comment Reference
H -9 SER - expression tag UNP Q8USL5
H -8 SER - expression tag UNP Q8USL5H
H -7 GLY - expression tag UNP Q8USL5H
H -6 LEU - expression tag UNP Q8USL5
H -5 VAL - expression tag UNP Q8USL5
H -4 PRO - expression tag UNP Q8USL5
H -3 ARG - expression tag UNP Q8USL5
H -2 GLY - expression tag UNP Q8USL5
H -1 SER - expression tag UNP Q8US8L5H
H 0 HIS - expression tag UNP Q8USL5H
H 72 ASP SER | engineered mutation | UNP Q8USL5
I -19 MET - expression tag UNP Q8USL5
I -18 GLY - expression tag UNP Q8USL5
I -17 SER - expression tag UNP Q8USL5
I -16 SER - expression tag UNP Q8USL5
I -15 HIS - expression tag UNP Q8US8L5H
I -14 HIS - expression tag UNP Q8USL5H
I -13 HIS - expression tag UNP Q8USL5
I -12 HIS - expression tag UNP Q8USL5
I -11 HIS - expression tag UNP Q8USL5
I -10 HIS - expression tag UNP Q8USL5
I -9 SER - expression tag UNP Q8USL5H
I -8 SER - expression tag UNP Q8US8L5H
I -7 GLY - expression tag UNP Q8USL5H
I -6 LEU - expression tag UNP Q8USL5
I -5 VAL - expression tag UNP Q8USL5
I -4 PRO - expression tag UNP Q8USL5
I -3 ARG - expression tag UNP Q8USL5
I -2 GLY - expression tag UNP Q8USL5H
I -1 SER - expression tag UNP Q8USL5H
I 0 HIS - expression tag UNP Q8USL5
I 72 ASP SER | engineered mutation | UNP Q8USL5
J -19 MET - expression tag UNP Q8USL5
J -18 GLY - expression tag UNP Q8USL5
J -17 SER - expression tag UNP Q8USL5
J -16 SER - expression tag UNP Q8US8L5H
J -15 HIS - expression tag UNP Q8USL5H
J -14 HIS - expression tag UNP Q8USL5
J -13 HIS - expression tag UNP Q8USL5
J -12 HIS - expression tag UNP Q8USL5
J -11 HIS - expression tag UNP Q8USL5
J -10 HIS - expression tag UNP Q8USL5H

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

Chain | Residue | Modelled | Actual Comment Reference
J -9 SER - expression tag UNP Q8USL5H
J -8 SER - expression tag UNP Q8USL5H
J -7 GLY - expression tag UNP Q8USL5H
J -6 LEU - expression tag UNP Q8USL5
J -5 VAL - expression tag UNP Q8USL5
J -4 PRO - expression tag UNP Q8USL5
J -3 ARG - expression tag UNP Q8USL5H
J -2 GLY - expression tag UNP Q8USL5
J -1 SER - expression tag UNP Q8US8L5H
J 0 HIS - expression tag UNP Q8USL5H
J 72 ASP SER | engineered mutation | UNP Q8USL5
K -19 MET - expression tag UNP Q8USL5
K -18 GLY - expression tag UNP Q8USL5
K -17 SER - expression tag UNP Q8USL5
K -16 SER - expression tag UNP Q8USL5
K -15 HIS - expression tag UNP Q8US8L5H
K -14 HIS - expression tag UNP Q8USL5H
K -13 HIS - expression tag UNP Q8USL5
K -12 HIS - expression tag UNP Q8USL5
K -11 HIS - expression tag UNP Q8USL5
K -10 HIS - expression tag UNP Q8USL5
K -9 SER - expression tag UNP Q8USL5H
K -8 SER - expression tag UNP Q8US8L5H
K -7 GLY - expression tag UNP Q8USL5H
K -6 LEU - expression tag UNP Q8USL5
K -5 VAL - expression tag UNP Q8USL5
K -4 PRO - expression tag UNP Q8USL5
K -3 ARG - expression tag UNP Q8USL5
K -2 GLY - expression tag UNP Q8USL5H
K -1 SER - expression tag UNP Q8USL5H
K 0 HIS - expression tag UNP Q8USL5
K 72 ASP SER | engineered mutation | UNP Q8USL5
L -19 MET - expression tag UNP Q8USL5
L -18 GLY - expression tag UNP Q8USL5
L -17 SER - expression tag UNP Q8USL5
L -16 SER - expression tag UNP Q8US8L5H
L -15 HIS - expression tag UNP Q8USL5H
L -14 HIS - expression tag UNP Q8USL5
L -13 HIS - expression tag UNP Q8USL5
L -12 HIS - expression tag UNP Q8USL5
L -11 HIS - expression tag UNP Q8USL5
L -10 HIS - expression tag UNP Q8USL5H

Continued on next page...
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Chain | Residue | Modelled | Actual Comment Reference
L -9 SER - expression tag UNP Q8USL5
L -8 SER - expression tag UNP Q8USL5H
L -7 GLY - expression tag UNP Q8USL5H
L -6 LEU - expression tag UNP Q8USL5
L -5 VAL - expression tag UNP Q8USL5
L -4 PRO - expression tag UNP Q8USL5
L -3 ARG - expression tag UNP Q8USL5
L -2 GLY - expression tag UNP Q8USL5
L -1 SER - expression tag UNP Q8US8L5H
L 0 HIS - expression tag UNP Q8USL5H
L 72 ASP SER | engineered mutation | UNP Q8USL5
M -19 MET - expression tag UNP Q8USL5
M -18 GLY - expression tag UNP Q8USL5
M -17 SER - expression tag UNP Q8USL5
M -16 SER - expression tag UNP Q8USL5
M -15 HIS - expression tag UNP Q8US8L5H
M -14 HIS - expression tag UNP Q8USL5H
M -13 HIS - expression tag UNP Q8USL5
M -12 HIS - expression tag UNP Q8USL5
M -11 HIS - expression tag UNP Q8USL5
M -10 HIS - expression tag UNP Q8USL5
M -9 SER - expression tag UNP Q8USL5H
M -8 SER - expression tag UNP Q8US8L5H
M -7 GLY - expression tag UNP Q8USL5H
M -6 LEU - expression tag UNP Q8USL5
M -5 VAL - expression tag UNP Q8USL5
M -4 PRO - expression tag UNP Q8USL5
M -3 ARG - expression tag UNP Q8USL5
M -2 GLY - expression tag UNP Q8USL5H
M -1 SER - expression tag UNP Q8USL5H
M 0 HIS - expression tag UNP Q8USL5
M 72 ASP SER | engineered mutation | UNP Q8USL5
N -19 MET - expression tag UNP Q8USL5
N -18 GLY - expression tag UNP Q8USL5
N -17 SER - expression tag UNP Q8USL5
N -16 SER - expression tag UNP Q8US8L5H
N -15 HIS - expression tag UNP Q8USL5H
N -14 HIS - expression tag UNP Q8USL5
N -13 HIS - expression tag UNP Q8USL5
N -12 HIS - expression tag UNP Q8USL5
N -11 HIS - expression tag UNP Q8USL5
N -10 HIS - expression tag UNP Q8USL5H

Continued on next page...
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Chain | Residue | Modelled | Actual Comment Reference
N -9 SER - expression tag UNP Q8USL5
N -8 SER - expression tag UNP Q8USL5H
N -7 GLY - expression tag UNP Q8USL5H
N -6 LEU - expression tag UNP Q8USL5
N -5 VAL - expression tag UNP Q8USL5
N -4 PRO - expression tag UNP Q8USL5
N -3 ARG - expression tag UNP Q8USL5
N -2 GLY - expression tag UNP Q8USL5
N -1 SER - expression tag UNP Q8US8L5H
N 0 HIS - expression tag UNP Q8USL5H
N 72 ASP SER | engineered mutation | UNP Q8USL5
O -19 MET - expression tag UNP Q8USL5
O -18 GLY - expression tag UNP Q8USL5H
O -17 SER - expression tag UNP Q8USL5
O -16 SER - expression tag UNP Q8USL5H
O -15 HIS - expression tag UNP Q8US8L5H
O -14 HIS - expression tag UNP Q8USL5H
O -13 HIS - expression tag UNP Q8USL5
O -12 HIS - expression tag UNP Q8USL5
O -11 HIS - expression tag UNP Q8USL5
O -10 HIS - expression tag UNP Q8USL5
O -9 SER - expression tag UNP Q8USL5H
O -8 SER - expression tag UNP Q8US8L5H
O -7 GLY - expression tag UNP Q8USL5H
O -6 LEU - expression tag UNP Q8USL5
O -5 VAL - expression tag UNP Q8USL5
O -4 PRO - expression tag UNP Q8USL5
O -3 ARG - expression tag UNP Q8USL5
O -2 GLY - expression tag UNP Q8USL5H
O -1 SER - expression tag UNP Q8USL5H
O 0 HIS - expression tag UNP Q8USL5
O 72 ASP SER | engineered mutation | UNP Q8USL5
P -19 MET - expression tag UNP Q8USL5
P -18 GLY - expression tag UNP Q8USL5
P -17 SER - expression tag UNP Q8USL5
P -16 SER - expression tag UNP Q8US8L5H
P -15 HIS - expression tag UNP Q8USL5H
P -14 HIS - expression tag UNP Q8USL5
P -13 HIS - expression tag UNP Q8USL5
P -12 HIS - expression tag UNP Q8USL5
P -11 HIS - expression tag UNP Q8USL5
P -10 HIS - expression tag UNP Q8USL5H

Continued on next page...
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Chain | Residue | Modelled | Actual Comment Reference
P -9 SER - expression tag UNP Q8USL5
P -8 SER - expression tag UNP Q8USL5H
P -7 GLY - expression tag UNP Q8USL5H
P -6 LEU - expression tag UNP Q8USL5
P -5 VAL - expression tag UNP Q8USL5
P -4 PRO - expression tag UNP Q8USL5
P -3 ARG - expression tag UNP Q8USL5
P -2 GLY - expression tag UNP Q8USL5
P -1 SER - expression tag UNP Q8US8L5H
P 0 HIS - expression tag UNP Q8USL5H
P 72 ASP SER | engineered mutation | UNP Q8USL5
Q -19 MET - expression tag UNP Q8USL5
Q -18 GLY - expression tag UNP Q8USL5H
Q -17 SER - expression tag UNP Q8USL5
Q -16 SER - expression tag UNP Q8USL5
Q -15 HIS - expression tag UNP Q8US8L5H
Q -14 HIS - expression tag UNP Q8US8L5H
Q -13 HIS - expression tag UNP Q8USL5
Q -12 HIS - expression tag UNP Q8USL5
Q -11 HIS - expression tag UNP Q8USL5
Q -10 HIS - expression tag UNP Q8USL5
Q -9 SER - expression tag UNP Q8USL5H
Q -8 SER - expression tag UNP Q8US8L5H
Q -7 GLY - expression tag UNP Q8USL5H
Q -6 LEU - expression tag UNP Q8USL5
Q -5 VAL - expression tag UNP Q8USL5
Q -4 PRO - expression tag UNP Q8USL5
Q -3 ARG - expression tag UNP Q8USL5
Q -2 GLY - expression tag UNP Q8USL5H
Q -1 SER - expression tag UNP Q8US8L5H
Q 0 HIS - expression tag UNP Q8USL5
Q 72 ASP SER | engineered mutation | UNP Q8USL5
R -19 MET - expression tag UNP Q8USL5
R -18 GLY - expression tag UNP Q8USL5
R -17 SER - expression tag UNP Q8USL5
R -16 SER - expression tag UNP Q8US8L5H
R -15 HIS - expression tag UNP Q8USL5H
R -14 HIS - expression tag UNP Q8USL5
R -13 HIS - expression tag UNP Q8USL5
R -12 HIS - expression tag UNP Q8USL5
R -11 HIS - expression tag UNP Q8USL5
R -10 HIS - expression tag UNP Q8USL5

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

Chain | Residue | Modelled | Actual Comment Reference
R -9 SER - expression tag UNP Q8USL5H
R -8 SER - expression tag UNP Q8USL5H
R -7 GLY - expression tag UNP Q8USL5H
R -6 LEU - expression tag UNP Q8USL5
R -5 VAL - expression tag UNP Q8USL5
R -4 PRO - expression tag UNP Q8USL5
R -3 ARG - expression tag UNP Q8USL5H
R -2 GLY - expression tag UNP Q8USL5
R -1 SER - expression tag UNP Q8US8L5H
R 0 HIS - expression tag UNP Q8USL5H
R 72 ASP SER | engineered mutation | UNP Q8USL5
W -19 MET - expression tag UNP Q8USL5
W -18 GLY - expression tag UNP Q8USL5H
W -17 SER - expression tag UNP Q8USL5
W -16 SER - expression tag UNP Q8USL5H
W -15 HIS - expression tag UNP Q8US8L5H
W -14 HIS - expression tag UNP Q8USL5H
\WY% -13 HIS - expression tag UNP Q8USL5
W -12 HIS - expression tag UNP Q8USL5
W -11 HIS - expression tag UNP Q8USL5
W -10 HIS - expression tag UNP Q8USL5
W -9 SER - expression tag UNP Q8USL5H
W -8 SER - expression tag UNP Q8US8L5H
W -7 GLY - expression tag UNP Q8USL5H
W% -6 LEU - expression tag UNP Q8USL5
W -5 VAL - expression tag UNP Q8USL5
W% -4 PRO - expression tag UNP Q8USL5
W -3 ARG - expression tag UNP Q8USL5
W -2 GLY - expression tag UNP Q8USL5H
W -1 SER - expression tag UNP Q8USL5H
\WY% 0 HIS - expression tag UNP Q8USL5
W 72 ASP SER | engineered mutation | UNP Q8USL5
T -19 MET - expression tag UNP Q8USL5
T -18 GLY - expression tag UNP Q8USL5
T -17 SER - expression tag UNP Q8USL5
T -16 SER - expression tag UNP Q8US8L5H
T -15 HIS - expression tag UNP Q8USL5H
T -14 HIS - expression tag UNP Q8USL5
T -13 HIS - expression tag UNP Q8USL5
T -12 HIS - expression tag UNP Q8USL5
T -11 HIS - expression tag UNP Q8USL5
T -10 HIS - expression tag UNP Q8USL5H

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

Chain | Residue | Modelled | Actual Comment Reference
T -9 SER - expression tag UNP Q8USL5
T -8 SER - expression tag UNP Q8USL5H
T -7 GLY - expression tag UNP Q8USL5H
T -6 LEU - expression tag UNP Q8USL5
T -5 VAL - expression tag UNP Q8USL5
T -4 PRO - expression tag UNP Q8USL5
T -3 ARG - expression tag UNP Q8USL5
T -2 GLY - expression tag UNP Q8USL5
T -1 SER - expression tag UNP Q8US8L5H
T 0 HIS - expression tag UNP Q8USL5H
T 72 ASP SER | engineered mutation | UNP Q8USL5
e Molecule 2 is SULFATE ION (CCD ID: SO4) (formula: O4S).

S04
O1
03 O~ Qo4
S
02
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O S
2 A 1 5 41 0
Total O S
2 A 1 5 41 0
Total O S
2 A 1 5 41 0
Total O S
2 A 1 5 41 0
Total O S
2 A 1 5 i1 0
Total O S
2 A 1 5 11 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 B 1 Togal g ? 0 0
2 B | Togal g ? 0 0
2 B | Togal 2 ? 0 0
2 B | Togal 2 ? 0 0
2 B | Togal 2 ? 0 0
2 B | Togal 2 ? 0 0
2 B | Togal 2 ? 0 0
2 C | Togal 2 ? 0 0
2 C | Togal (i ? 0 0
2 C | Togal (i ? 0 0
2 C | Togal 2 ? 0 0
2 C | Togal (i ? 0 0
2 C | Togal (i ? 0 0
2 C 1 Togal (i ? 0 0
2 C | Togal (i ? 0 0
p C 1 Togal (i ? 0 0
2 D | Togal El) ? 0 0
2 D 1 Togal El) ? 0 0
2 D | Togal (i ? 0 0
2 D | Togal 2 ? 0 0
2 D | Togal EL) ? 0 0

Continued on next page...



Page 17 wwPDB X-ray Structure Validation Summary Report 6V99

Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 D 1 Togal g ? 0 0
2 E | Togal g ? 0 0
2 F | Togal 2 ? 0 0
2 D | Togal 2 ? 0 0
2 E | Togal 2 ? 0 0
2 E | Togal 2 ? 0 0
2 E | Togal 2 ? 0 0
2 E | Togal 2 ? 0 0
2 F | Togal (i ? 0 0
2 F | Togal (i ? 0 0
2 F 1 Togal (i ? 0 0
2 F 1 Togal (2 ? 0 0
2 F 1 Togal (i ? 0 0
2 F 1 Togal 2 ? 0 0
2 F 1 Togal 2 ? 0 0
p G 1 Togal (i ? 0 0
P G 1 Togal Ex) ? 0 0
P G 1 Togal Ex) ? 0 0
2 G 1 Togal (i ? 0 0
2 G 1 Togal 2 ? 0 0
P G 1 Togal 2 ? 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 | @ 1 Togal g ? 0 0
2 H | Togal g ? 0 0
2 H | Togal 2 ? 0 0
2 H | Togal 2 ? 0 0
2 H | Togal 2 ? 0 0
2 H | Togal 2 ? 0 0
2 I | Togal 2 ? 0 0
2 I | Togal 2 ? 0 0
2 I | Togal (i ? 0 0
2 I | Togal (i ? 0 0
2 I 1 Togal (i ? 0 0
2 I 1 Togal (2 ? 0 0
2 I 1 Togal (i ? 0 0
2 J 1 Togal 2 ? 0 0
2 J 1 Togal 2 ? 0 0
p J 1 Togal (i ? 0 0
P J 1 Togal Ex) ? 0 0
P J 1 Togal Ex) ? 0 0
2 J 1 Togal (i ? 0 0
2 J 1 Togal 2 ? 0 0
2 ] | Togal EL) ? 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 K 1 Togal g ? 0 0
2 K | Togal g ? 0 0
2 K | Togal 2 ? 0 0
2 K | Togal 2 ? 0 0
2 K | Togal 2 ? 0 0
2 K | Togal 2 ? 0 0
2 L | Togal 2 ? 0 0
2 L | Togal 2 ? 0 0
2 L | Togal (i ? 0 0
2 L | Togal (i ? 0 0
2 L 1 Togal (i ? 0 0
2 L 1 Togal (2 ? 0 0
2 | M 1 Togal (i ? 0 0
2 | M 1 Togal 2 ? 0 0
2 | M 1 Togal 2 ? 0 0
2 | M | Togal (i ? 0 0
2 N | Togal El) ? 0 0
2 N 1 Togal El) ? 0 0
2 N | Togal (i ? 0 0
2 N | Togal 2 ? 0 0
P N 1 Togal 2 ? 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 N 1 Togal g ? 0 0
2 | 0 1 Togal 2 ? 0 0
2 | 0 | Togal 2 ? 0 0
2 | 0 | Togal 2 ? 0 0
2 0 | Togal 2 ? 0 0
2 0 | Togal 2 ? 0 0
2 0 | Togal 2 ? 0 0
2 0 | Togal 2 ? 0 0
2 p | Togal (i ? 0 0
2 p | Togal (i ? 0 0
2 p 1 Togal (i ? 0 0
2 p 1 Togal (2 ? 0 0
2 p 1 Togal (i ? 0 0
2 p 1 Togal 2 ? 0 0
2 p 1 Togal 2 ? 0 0
2 p | Togal (i ? 0 0
2 p | Togal El) ? 0 0
2 p 1 Togal El) ? 0 0
9 Q 1 T05tal El) ? 0 0
9 Q 1 To5tal EL) ? 0 0
5 Q 1 T05tal i) ? 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
, 5 : To5tal 2 ? ; ;
5 Q 1 To5tal 2 ? 0 0
5 Q 1 T05tal Z) ? 0 0
5 Q 1 To5tal Z) ? 0 0
5 Q 1 To5tal Z) ? 0 0
2 R 1 T°5tal 2 ? 0 0
2 R 1 Togal 2 ? 0 0
2 R 1 Togal 2 ? 0 0
2 R 1 Togal (i ? 0 0
2 R 1 TO;al (i ? 0 0
2 R 1 Togal (i ? 0 0
2 R 1 Togal (2 ? 0 0
2 W 1 Togal (i ? 0 0
2 W 1 Togal 2 ? 0 0
2 W 1 Togal 2 ? 0 0
2 W 1 Togal (i ? 0 0
2 W 1 Togal Ex) ? 0 0
2 T 1 Togal El) ? 0 0
2 T | Togal (i ? 0 0
2 T | Togal 2 ? 0 0
2 T 1 Togal 2 ? 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 T 1 Togal g ? 0 0
2 T | Togal g ? 0 0
2 T | Togal 2 ? 0 0
2 T | Togal 2 ? 0 0
e Molecule 3 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 A 115 Tiolt;l 1(1)5 0 0
3 B 03 ngal 9% 0 0
3 C 173 T1°7t§1 1% 0 0
3 D 142 Tloi;l 122 0 0
3 E 85 Tgt;‘l 8% 0 0
3 F 100 Tlootgl 1(30 0 0
3 G 112 Tloltgl 1(1)2 0 0
3 H 121 Tloztfl 1(2)1 0 0
3 I 145 110521 125 0 0
3 J 195 110521 1(9)5 0 0
3 K 112 1;0;;1 1(1)2 0 0
3 L 109 110531 1%)9 0 0
3 M 89 ngal 8% 0 0
3 N 103 Tloot;“l 183 0 0
3 0 125 T1°2t5al 1(2)5 0 0

Continued on next page...



Page 23 wwPDB X-ray Structure Validation Summary Report 6V99

Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3| P 137 1;0;?1 1(;7 0 0
31 Q 179 T1O7tg l 1(7)9 0 0
3 | R 192 110551 1(9)2 0 0
3 | w 111 Tloltlal 1(1)1 0 0
3 T 152 110531 1(5)2 0 0




6V99

wwPDB X-ray Structure Validation Summary Report

Page 24

3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The

first graphic for a chain summarises the proportions of the various outlier classes displayed in the

second graphic. The second graphic shows the sequence view annotated by issues in geometry and

electron density. Residues are color-coded according to the number of geometric quality criteria

for which they contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more.

A red dot above a residue indicates a poor fit to the electron density (RSRZ > 2). Stretches of 2
or more consecutive residues without any outlier are shown as a green connector. Residues present

in the sample, but not in the model, are shown in grey.

e Molecule 1: Glucose-1-phosphate adenylyltransferase

——
6%

18%

77%

Chain A:

8STI

SYIN

CETT

{44

81TI

OTTL

LOTA

884

6.4

9¥%I

17D

6EX
8EA

621
8cd
L2y

S

66T

L6TD
96Td

1874

G874

€811
Z8TI

08Ta
9LTA
SLTH
TLIN

S9TY

8T¥T

PIVH

TTvL

6071

LOVI

e Molecule 1: Glucose-1-phosphate adenylyltransferase

S0¥%S

€0PL

66€Y

S6€T

88€L
L8€T1

€8€1
T8EA

TLEN

S9eN

(45198

8vex

vved

0ved

8€ET

vees

€eel

CEET

7zes

aozey

8T€Y

—
6%

17%

77%

Chain B:

8STI

ST

4
OV
4214
00Ty
884
6.4
894
ST
L5200
B6EA
SEN
(41
8cd
(43

Lb
9N

veces

€TEH

09710

8T¥T

STPI

TI%L

LO%I

Tovd

6684

68EA

€8€1

TLEN

TLET

S9EX

LSGEN

8ved

SveL
vved

vees

8C€es

e Molecule 1: Glucose-1-phosphate adenylyltransferase

—
. 6%

19%

75%

Chain C:

660

6EA
LEV
€€d

Tea

LyTy
g8

Y¥CH
Pgacs
cven
1549)
8€CI
SETH
2eea

8CTL

9zea

ccey

81cd
LITH

€121

80CI

6674

261d
T61d

€811
2811

8.73
LLIN

SLTH

S9TH

9STA

vSTV

(47498

07T

8ETA

LOTA

E{s]

€073

TOTA

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


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

6V99

wwPDB X-ray Structure Validation Summary Report

Page 25

02T
61%a
8T¥1
4570

(0)5728
6071

70vd

20%d

Glucose-1-phosphate adenylyltransferase

00%4
66€Y

veexd

€LES

LGEN
9G€d

Svel
vhed

[474°8¢

oved

vees

0€Ed

8ZES

9CEN

vzes

L1E0

(4578

90€L
SO0ET

26CI

98CZA

28ca

e Molecule 1

6%

.

17%

76%

Chain D

70Tl

L

660

1

68N
884

190

Y¥CH
Rgecs

1549)

8€CI
LETT

SETH

Tecy

8¢alL

geea
ceed

LTTH

S12d

€121

8021

90CH

6674

T61d

88TH
1814

2811

8T¥T
LI%Y%
917
STPI
VIV
TPl
To%d
€8€1

cLET
TLED

99€1
€9€8
GSET
TSER
vved
8€ET
vees
8T€Y
(458
€0EV
6621
L62M
0621
18¢I
8924
992k

e¢sed

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

16%

78%

Chain E

9%ed
svel
vved
0ved

8€ET
LEEY

vees
€EET

ogea

vees

81€Y

91€d

3

(4578

SO0€T

98CA

28ca

Lleh

892y

L9TM

99Tk

09za

0SCH

6€Td
8€CI

SETH

2¢eea

1144

S0zs

€811

1814

8.L14
LLIN

il
e Molecule 1

SLTH
PLIN

81¥1
LOYI
yova
€07L
0%y
66€Y
S6€T

€6€d
26EQ

68EN

LLET

vLEN
€LES

T9¢€7

LSGEN
96€d

(4198

Glucose-1-phosphate adenylyltransferase

6%

19%

75%

Chain F

SYTH
SETd
6CTH
1211
90TM
€073

L6Y

S84

290
8¥%a
{474
621
ferac
Ly

Scd
s

¥8CL

1

28za
1821

LLTh

LTl

0.LZA

892y
L9TM

v9cd
€9CH

0SZH
¥¥CH
£vcd
(444
8€CI
€€cd
{444

e nac
LT

Yrexa
€TeL

60CA

90ZH
S0zs

6614

LBTD

— N © N~ 0 o - 2]
BN EEN ~ NN~ NIN o oo
i R Rl
A EEmEs>=maMaAaM A

8GTI

TT7L

60%1

vova

S6€T

z6ea

68EA

TLET

LSGEN
9G€d

vSed

Glucose-1-phosphate adenylyltransferase

4519
TS€S

8ved

97€d
SYeL

oved
6€EEN
8EET

vees
€eel
CEET

0€Eq

wzes

(444

8T

91€d

€T€H
(4578

£0EV

e Molecule 1

TOEL

88¢d

6%

19%

75%

Chain G

86S

£6d

063

84

6.4

S.4

€LT

693

190

9SN

R LDWIDE
PROTEIN DATA BANK

w_ 0



6V99

wwPDB X-ray Structure Validation Summary Report

Page 26

v.ca

0LzA
692a

L92M

{414t

Y¥CH
ogect

8¢CL

9zea

{444

0zeTT

LTTH
9121

€121

0TZA

8021

86TN

€6Td
261d

818
08Ta
6LTY

LLIN
9LTA

SHTIN

€VTH

praxce

€e1d
cerd

8111

STTX

® 90TM

1

TOTA

660

8T¥1
L1941

LOVI

S0¥%S

TO%Y

66€Y

S6€T

88€1

98€D

€8€1

TLEN
€.LES

89¢€Y

Glucose-1-phosphate adenylyltransferase

99€1

95€d
SGET

9%€D

vhed

(474538

ovex

8EET

vees

0€eq

9ZEN

vees

L1€d

€TEH
CTEA

e Molecule 1

oTex

L6TM

682a

6%

23%

71%

Chain H

9ETH
{49
P1IA

%01l

S671
eL1
0Ly

290

SoV

9SGN

25208

9€Ta
SETH

€€Td
0€TS

62Cs
82¢CL

€eea

96€d

L8€T

€8€1
¢8EN

LLET

vLEN

T9€1

LSEN

CTSEA

0SEN

9%€D

vved

ovex
6EEN

0€EQ

(4748

8T¥T

4570

Glucose-1-phosphate adenylyltransferase

[4574]

e Molecule 1

6071
80%0
L0VI

TO%H
00%4
66€Y

6%

15%

79%

Chain I

oved
6EEN

vees
8T€Y
(4598

voed
€0EV

282a
082N
§9¢s
[asts
TScH
0SCH
{4448

6€Cd
8€CI

{444

812d
LTI

80CI
902
6673
161d
081Q
9LIA
S9TH
6STD

EEiads]
LYT0

ST

€v1a
(47498

STV

6110
81TI

Glucose-1-phosphate adenylyltransferase

617Q
81¥T

45718

20%Y
To%d

69€H

LSEN
95€d

(4198

svel
vved

cveT

e Molecule 1

6%

13%

80%

Chain J

4428

6ETH

[4qxs

LOTA

L6V

884

S84

693

@
©
IIII:»

8.ed

€LES

LSGEN
9G€d

vved

[0)74°°)

vzes

L1E0
91€d

E€TEH

SO0€T

S6TY

2621

0621

0LzZA
692d

L9TM
992k

¥5ea

o

T9eI

Teey

6614

261d
T61d

S8T4

1814

6LT3

LLIN

SLTH
PLIN

S9TH

(4745

i

TT7L

6071

Yova

20%d

00%4

O

R LDWIDE
PROTEIN DATA BANK

W



6V99

wwPDB X-ray Structure Validation Summary Report

Page 27

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

21%

73%

Chain K

Y¥CcH
€vca
(4448

LOTX

€0¥L

6624

S6€T

Teed

88€1
L8ET

€8€1

vLEN
€LES

95€d

(4198

9%€D

vved

ovex

vees

0€EQ

vees

61€Yd
81€Y

91€d

3

cien

0621

88¢d

982A

€821

1821

LLTh

TL2D

v9ca

852H

¥5ca

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

17%

76%

Chain L

STIX
OTTL
LOTX
90TM
SOTh

TOTA
00TH

884

S84

6.4

ek

-I§I-

ST

6ER

9ed
SEN

e

6TV

v.ca

€9CH
¢9Ta

TScH
0SCH

{4448

8€CI

e€eed

62CS
8CCL

9zea

£€22a

Tcey
0zzT

LITH

€121

0oTZA

coey

6614
86TN

S6TI

161d

€871

1814

LLIN

*

8STI
2s18
EEjads]
SYIN
14478
€v1a
SETQ

81TI

0Z¥y1

8T¥T
L19M

YTV
€1¥S

TI%L
80%0
S0¥S
66€Y

96€d
S6€T

88€1
98€D
(45198
9%€D
vved
vees
0€EQ
81€Y
91€d
TIEA
90eL
88¢d

982A

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

16%

78%

Chain M

90€L
LezTh
LLTh
vL2a

0LZA
692a

L9TM
[4:T4ck

6528

LSZA

2¢sed
TScH

(444

612V

02D

S02S

€021

86TN

S6TI

S8T4

081d

8.L14

9LTA

VLW

CLTD

6V TH

OV T

8ETA

CETT

0ETA

Letd

8171
LT¥A

15728

E€T¥S

Glucose-1-phosphate adenylyltransferase

1%L

S0%S

66€Y

S6€7T

z6ea

68EA

18€7T1

€8€1

89€Y

LSGEN

(4519

9%€D

vved

vees

0€eq

vzes

8T€Y

CIEN

e Molecule 1

6%

20%

74%

Chain N

L2173

0TI
611a

90TM

884
1,84

6.4
8.b

R LDWIDE

O

PROTEIN DATA BANK

W



6V99

wwPDB X-ray Structure Validation Summary Report

Page 28

L

12578

LOPI
90%D

vova
€071

664
S6€T
L8€T
€8€1
LLET

vLEN
€LES

TLED
99€T

z9ed
T9€T

LSEN
95€d

421598

67EV

STEd

€T€H
CIEN

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

22%

o <
ESI

72%

Chain O

~ o o
NSNS
I.-.‘Iﬁ

SLY

€L7

190

094

9SN

LEV

Tea

N~ 0 M
g
IIx = _JII

S2H

=3 |
N
(&)

€€Td
ceca

ccey
1144

LITH
9121

i4%4'8
€1CL

124
0TCA

€021
002D
6673
86TN
S6TI
1610
€8TI

6LTY

LLIN

9914

Ts1s

SYIN

6CTH

pXqxcs

STTX

0TTL
601D

LOTA

YOTL

TOTA

w O N~ o
oo ol <
a g a N
XA o

660
86S
L6V
96d

761

66€Y
L8€T
€8€1
T8EN
T8EA
€LES
69€H
99€I

95€d
SSET

TSER

vved

ovex
B6EEN

vees

9CEN

vees

81€Y

91€d

E€TEH
(4378

oTeN

L6TM

§82a
78Tl

28ca

LS2A

9veH

Y¥CH
oy4c

Glucose-1-phosphate adenylyltransferase

81¥%1

YTV

e Molecule 1

[454]
6071

[
TO%d

6%

19%

75%

Chain P

11428

8TTI

STTX
PiTA

OTTL

LOTX

L6Y

S.4

TLH

6934

6EA

9TA

YN

{41

oty

LETT

SETA

€ecd
{44

8¢CL

9gea
€eea
0Ze1
LTTH
9121
ST12d
¥iex
T1cd
90CH
6674

1610

68Td
88TH1

¥81a

1874
081a

LLIN
9LTA
SLTH

6971

L9749

S9TH

€9TA

1911
9STA
991
¥STV
EETV

6CTH

Leg1d

0z¥y1
61¥a

12578
1191
LOPI
To%Y4
00%4
664
S6€T

VLEN
€LES

S9eN

9G€d

(4198

vved

ovey

vees

ees

61€Y
81€Y

Glucose-1-phosphate adenylyltransferase

91€d

3

CTEN

0TeA

982A

28ca

g9¢s

0GCH

8YCA

14%4:
Pygacs

e Molecule 1

el
0¥Zk
6€cd
8€CI

6%

12%

81%

Chain Q

6LTY
8.74
LLIN

9STA

SSTa

9€TH
SETA

0zTI
611a

LOTA

9SN

SvH

(720

[45]
TI%L

S0¥S
70V

20vd
TO%YH

66€Y

€LES

9g€d

vhed

ZheT

oved
B6EEN

9zeN

61€Y

S0€T

Legh

2621

98TA

¥.ca

692a

L92M

TS2H

el

LeTI

LITH

§12d

4508

€1CL

€6Td
2¢6Td

1814

O

R LDWIDE
PROTEIN DATA BANK

W



6V99

wwPDB X-ray Structure Validation Summary Report

Page 29

0Z¥1

STPI

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

11%

83%

©
>I

Chain R

S9TY

(44

611Q

LTIN

L0TX
90TM

YOTL

TOTA
00Ty
660
868

S.d

1§r

9SN

6EX

114

8d

6170
pR52:8
TI%L
vova

TLET
TLED

95ed
isions

vved
ovex
B6EEN
8EET
vees
vees

61€Yd

TIEA

voed
€0eV

L6TM
[4:1an
§82a
28ca
0LzA
vS5ea
0%CA
8¢cTlL
1144
T610d

LLIN

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

21%

72%

Chain W

SEN

zceca
Teey

82Tl
Lgzd

€eea
{4448

02z
9121
902
€021
6614
S6TI
761D
€67d
2¢61d

G874

€8TI
Z8TI

081

LLIN
9LTA

VLIN

L9743

S9TH

€9TA
¢91d

6SG1D
8STI

14429
SETa
prg s
STIX
OTTL

(0]
P01l

00TY

66€4

L8€7T

€8€1

€LES

99€1

v9en

LSEN
9g€ed

8ved

vved

ovex

vees

0€Eq

vees

61€Y

CIEN

2621

§8¢a

28ca

LLTh

v.2a

0Lz
6920

752

¢scd
TS2d

Y¥CH
£vcd

el
(0j498

LETT

SETH

€€Td

81¥%1

VIV

90¥D
S0¥S

Glucose-1-phosphate adenylyltransferase

e Molecule 1

6%

16%

78%

Chain T

LyTD
€vTE
(07431
viTA
90TM
® <20Ts

00T

{44344

8T€Y
L1€d

CIEN

682a

98CA

28ca

0.L2A
6920

g9¢s

c¢sed

¥¥CH
£v2d

191

LETI
9€ea

8¢CL

9zea

0ZeT

LTTH
9121

€121

60CA

L02ZH
90CKH

261d

€8T1

1814

6LT3

LLIN

SLTH

S9TH

67TH

0C¥1

§457%.8

80%D
LOVI

[y

66€Y

S6€7T

PLEN
€LES

99€T

9G€d

(4519

67vEY

vved

oved

8€EET

vees

vzes

O

R LDWIDE
PROTEIN DATA BANK

W



Page 30 wwPDB X-ray Structure Validation Summary Report 6V99
4 Data and refinement statistics (i)
Property Value Source
Space group P1 Depositor
Cell constants 93.42A 141.58A 228.32A .
Depositor
a, b, c, a, B, 108.07°  101.85°  90.00°
. 7270 - 2.29 Depositor
Resolution (A) 7270 — 2.29 EDS
% Data completeness 97.5 (72.70-2.29) Depositor
(in resolution range) 87.3 (72.70-2.29) EDS
Rinerge (Not available) Depositor
Reym (Not available) Depositor
<I/o(I)>" 1.02 (at 2.29A) Xtriage
Refinement program PHENIX 1.11.1 2575 Depositor
R R 0.208 , 0.254 Depositor
) Thfree 0.212 , 0.257 DCC
Rree test set 24319 reflections (4.96%) wwPDB-VP
Wilson B-factor (A?) 36.1 Xtriage
Anisotropy 0.316 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.36 , 39.2 EDS
L-test for twinning? <|L] > =056, < L? > = 0.40 Xtriage
0.450 for h-k,-h-1
Estimated twinning fraction 0.467 for -h,k,-k-1 Xtriage
0.457 for -h,-k,h-+k-+1
F,,F. correlation 0.97 EDS
Total number of atoms 68292 wwPDB-VP
Average B, all atoms (A?) 57.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The analyses of the Patterson function reveals
a significant off-origin peak that is 62.75 % of the origin peak, indicating pseudo-translational
symmetry. The chance of finding a peak of this or larger height randomly in a structure without
pseudo-translational symmetry is equal to 1.0735e-05. The detected translational NCS is most
likely also responsible for the elevated intensity ratio.

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.
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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:
SO4

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 | prig7 | 47155 | RMSZ | #2] >5

1 A 0.35 0/3322 0.53 1/4515 (0.0%)

1 B 0.35 0/3321 0.55 0/4515

1 C 0.43 | 2/3334 (0.1%) | 0.63 | 2/4532 (0.0%)

1 D 0.36 0/3326 0.56 0/4521

1 E 0.31 0/3336 0.50 0/4536

1 F 0.42 | 2/3337 (0.1%) | 0.54 0/4537

1 G 0.45 | 3/3329 (0.1%) | 0.61 | 3/4526 (0.1%)

1 H 0.36 0/3336 0.54 0/4536

1 I 0.36 1/3336 (0.0%) | 0.56 0/4536

1 J 0.39 1/3334 (0.0%) | 0.56 0/4533

1 K 0.36 0/3333 0.55 0/4532

1 L 0.35 0/3346 0.52 0/4548

1 M 0.32 0/3336 0.50 0/4536

1 N 0.32 0/3311 0.49 0/4503

1 0O 0.33 0/3320 0.54 | 1/4514 (0.0%)

1 P 0.37 0/3319 0.56 0/4513

1 Q 0.38 0/3334 0.54 0/4533

1 R 0.39 0/3328 0.56 0/4525

1 T 0.38 0/3343 0.57 | 1/4543 (0.0%)

1 W 0.36 0/3329 0.54 0/4526
All All 0.37 | 9/66610 (0.0%) | 0.55 | 8/90560 (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 C 0 2
1 G 0 1
1 N 0 1

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

Mol | Chain | #Chirality outliers | #Planarity outliers
1 Q 0 1
1 T 0 2
1 W 0 1

All All 0 8

The worst 5 of 9 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
1 G 60 | ARG | CD-NE | 11.73 1.62 1.46
1 F 401 | ARG | NE-CZ | 10.26 1.44 1.33
1 F 401 | ARG | CZ-NH1 | 7.61 1.43 1.32
1 G 60 | ARG | NE-CZ | 7.02 1.40 1.33
1 G 60 | ARG | CZ-NH1 | 6.45 1.41 1.32

The worst 5 of 8 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(?)
1 G 60 | ARG | NE-CZ-NH1 | -12.27 109.23 121.50
1 G 60 | ARG | NH1-CZ-NH2 | 11.70 134.51 119.30
1 C 79 | ARG | NE-CZ-NH1 | 11.11 132.61 121.50
1 C 79 | ARG | NE-CZ-NH2 | -10.28 109.95 119.20
1 G 60 | ARG | NE-CZ-NH2 | -8.00 112.00 119.20

There are no chirality outliers.

5 of 8 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 C 418 | LEU | Peptide
1 C 419 | ASP Peptide
1 G 60 | ARG | Sidechain
1 N 418 | LEU | Peptide
1 Q 418 | LEU | Peptide

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.
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 3243 0 3143 62 0
1 B 3242 0 3135 68 0
1 C 3252 0 3153 70 0
1 D 3247 0 3150 76 0
1 E 3257 0 3152 59 0
1 F 3257 0 3152 68 0
1 G 3250 0 3144 63 6
1 H 3257 0 3152 84 0
1 I 3257 0 3152 48 0
1 J 3255 0 3147 56 0
1 K 3254 0 3141 91 0
1 L 3266 0 3165 71 0
1 M 3257 0 3152 47 0
1 N 3232 0 3119 72 0
1 0O 3241 0 3137 88 0
1 P 3240 0 3135 80 0
1 Q 3252 0 3147 41 0
1 R 3249 0 3142 34 0
1 T 3264 0 3166 56 0
1 W 3250 0 3146 81 0
2 A 30 0 0 3 0
2 B 35 0 0 2 0
2 C 45 0 0 3 0
2 D 30 0 0 2 0
2 E 35 0 0 0 0
2 F 35 0 0 5 0
2 G 35 0 0 0 0
2 H 25 0 0 2 0
2 I 35 0 0 2 0
2 J 40 0 0 2 0
2 K 30 0 0 0 0
2 L 30 0 0 2 0
2 M 20 0 0 2 0
2 N 30 0 0 0 0
2 O 35 0 0 2 6
2 P 50 0 0 3 0
2 Q 40 0 0 4 0
2 R 35 0 0 1 0
2 T 40 0 0 3 0
2 W 25 0 0 0 0
3 A 115 0 0 8 0
3 B 93 0 0 11 0
3 C 173 0 0 12 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
3 D 142 0 0 12 0
3 E 85 0 0 10 1
3 F 100 0 0 11 1
3 G 112 0 0 10 0
3 H 121 0 0 12 1
3 I 145 0 0 9 0
3 J 195 0 0 16 0
3 K 112 0 0 12 0
3 L 109 0 0 16 0
3 M 89 0 0 11 0
3 N 103 0 0 9 0
3 O 125 0 0 6 0
3 P 137 0 0 15 1
3 Q 179 0 0 8 0
3 R 192 0 0 12 2
3 T 152 0 0 11 0
3 W 111 0 0 12 0

All All 68292 0 62930 1277 9

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 1277 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:P:400:PHE:HA 1:P:414:MET:HE2 1.22 1.19
1:D:22:ARG:CZ 1:D:24:SER:H 1.62 1.12
1:P:216:LEU:HD23 | 1:P:220:LEU:HD13 1.24 1.08
1:0:6:VAL:N 3:0:601:HOH:O 1.89 1.04
1:G:6:VAL:N 3:G:601:HOH:O 1.92 1.01

The worst 5 of 9 symmetry-related close contacts are listed below. The label for Atom-2 includes
the symmetry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:G:60:ARG:NH2 | 2:0:506:504:02[1 _565] 0.66 1.54
1:G:60:ARG:CZ | 2:0:506:504:S[1_565] 1.23 0.97
1:G:60:ARG:CZ | 2:0:506:504:02[1 _565] 1.41 0.79
1:G:60:ARG:NH1 | 2:0:506:504:S[1_565] 1.65 0.55
1:G:60:ARG:NH2 | 2:0:506:504:S[1_565] 1.84 0.36
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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 414/440 (94%) | 393 (95%) | 21 (5%) 0 | 100
1 B 414/440 (94%) | 393 (95%) | 18 (4%) | 3 (1%)

1 C 416/440 (94%) | 396 (95%) | 16 (4%) | 4 (1%)
1 D 414/440 (94%) | 388 (94%) | 20 (5%) | 6 (1%)
1 E 416/440 (94%) | 392 (94%) | 20 (5%) | 4 (1%)
1 F 415/440 (94%) | 390 (94%) | 20 (5%) | 5 (1%)
1 G 415/440 (94%) | 388 (94%) | 21 (5%) | 6 (1%)
1 H 416/440 (94%) | 391 (94%) | 22 (5%) | 3 (1%)
1 I 416/440 (94%) | 394 (95%) | 19 (5%) | 3 (1%) 181 21
1 J 416/440 (94%) | 397 (95%) | 12 (3%) | 7 (2%) 17116
1 K 416/440 (94%) | 394 (95%) | 19 (5%) | 3 (1%) 181 21
1 L 416/440 (94%) | 395 (95%) | 18 (4%) | 3 (1%) 181 21
1 M 416/440 (94%) | 392 (94%) | 22 (5%) | 2 (0%) 24 29
1 N 414/440 (94%) | 396 (96%) | 17 (4%) | 1 (0%) 43 53
1 0 414/440 (94%) | 389 (94%) | 21 (5%) | 4 (1%) | [12}]13
1 P 414/440 (94%) | 393 (95%) | 19 (5%) | 2 (0%) 24 29
1 Q 416/440 (94%) | 399 (96%) | 15 (4%) | 2 (0%) 24 29
1 R 415/440 (94%) | 394 (95%) | 13 (3%) | 8 (2%) 6
1 T 416/440 (94%) | 397 (95%) | 17 (4%) | 2 (0%) 24 29
1 W 415/440 (94%) | 391 (94%) | 20 (5%) | 4 (1%) | [12}]13
All | All | 8304/8800 (94%) | 7862 (95%) | 370 (4%) | 72 (1%) 141115

5 of 72 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 B 68 TYR
Continued on next page...
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Continued from previous page...

Mol | Chain | Res | Type
1 C 100 ARG
1 D 103 GLU
1 E 419 ASP
1 G 99 GLN

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 340/369 (92%) | 340 (100%) 0 |
1 B 339/369 (92%) 336 (99%) 3 (1%)

1 C 341/369 (92%) 340 (100%) 1 (0%)

1 D 341/369 (92%) 339 (99%) 2 (1%)

1 E 342/369 (93%) 342 (100%) 0

1 F 342/369 (93%) 342 (100%) 0

1 G 341/369 (92%) 341 (100%) 0

1 H 342/369 (93%) 336 (98%) 6 (2%)

1 I 342/369 (93%) 340 (99%) 2 (1%)

1 J 341/369 (92%) 340 (100%) 1 (0%)

1 K 340/369 (92%) 340 (100%) 0

1 L 343/369 (93%) 340 (99%) 3 (1%)

1 M 342/369 (93%) 340 (99%) 2 (1%)

1 N 337/369 (91%) 335 (99%) 2 (1%)

1 O 340/369 (92%) 340 (100%) 0

1 P 339/369 (92%) 337 (99%) 2 (1%)

1 Q 341/369 (92%) 338 (99%) 3 (1%)

1 R 340/369 (92%) 337 (99%) 3 (1%) 70 182
1 T 342/369 (93%) 340 (99%) 2 (1%) 78 | 87
1 A 341/369 (92%) 341 (100%) 0 100 § § 100

Continued on next page...
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles
Al | AL [ 6816/7380 (92%) | 6784 (100%) | 32 (0%) | [s6][80] |

5 of 32 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type

1 R | 411[A] | THR
1 R | 411[B] | THR
1 I | 345[A] | THR
1 H 418 | LEU
1 T |411[A] | THR

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

Mol | Chain | Res | Type

1 Q | 263 | HIS
1 T | 374 | ASN
1 Q | 371 | GLN
1 W | 374 | ASN
1 K 67 | 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 oligosaccharides in this entry.

5.6 Ligand geometry (i)

136 ligands are modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
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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 | RMSZg#]Z|>2 Counts | RMSZ | #(2| > 2
2 | SO4 | B | 1204 - | 444 | 025 0 6,66 | 0.0 0
2 | S04 | A | 506 | - | 444 | 025 0 6,66 | 0.1 0
2 | S04 | W | 505 | - | 444 | 023 0 6,66 | 0.10 0
2 [ S04 | M | 501 | - | 444 | 026 0 6,66 | 0.19 0
2 [ S04 | D | 503 - | 444 | 031 0 6,66 | 0.18 0
2 | SO4 T | 501 | - | 444 | 027 0 6,66 | 0.22 0
2 | S04 | H | 502 | - | 444 | 025 0 6,66 | 0.13 0
2 | S04 | B | 1207 - | 444 | 022 0 6,66 | 0.13 0
2 | S04 | F | 505 | - | 444 | 027 0 6,66 | 0.17 0
2 | SO4 T | 503 | - | 444 | 025 0 6,66 | 0.23 0
2 | SO4 T [ 508 | - | 444 | 030 0 6,66 | 0.30 0
2 [ S04 | T | 506 - | 444 | 0.8 0 6,66 | 0.16 0
2 | SO4 T 506 | - | 444 | 021 0 6,66 | 0.20 0
2 | SO4 T 502 | - | 444 | 025 0 6,66 | 0.32 0
2 [ S04 | W | 503 - | 444 | 020 0 6,66 | 0.11 0
2 | S04 | N | 504 | - | 444 | 0.4 0 6,66 | 0.10 0
2 [ S04 | R | 505 | - | 444 | 0.8 0 6,66 | 0.20 0
2 [ S04 | R | 504 | - | 444 | 027 0 6,66 | 0.17 0
2 [ S04 | C | 509 - | 444 | 0.70 0 6,66 | 1.22 0
2 [ S04 | L | 501 - | 444 | 0.19 0 6,66 | 0.6 0
2 [ S04 | C | 503 - | 444 | 026 0 6,66 | 0.25 0
2 [ S04 | T | 505 - | 444 | 026 0 6,66 | 0.34 0
2 [ S04 | R | 501 | - | 444 | 026 0 6,66 | 051 0
2 [ S04 | O | 501 - | 444 | o2l 0 6,66 | 0.32 0
2 [ S04 | B | 507 | - | 444 | 026 0 6,66 | 0.07 0
2 | SO4 T | 505 | - | 444 | 027 0 6,66 | 0.26 0
2 | SO4 | D | 504 | - | 444 | 026 0 6,66 | 0.4l 0
2 [ S04 | N | 502 | - | 444 | 046 0 6,66 | 027 0
2 | S04 | D | 502 - | 444 | 0.4 0 6,66 | 0.0 0
2 [ S04 | E | 506 | - | 444 | 0.4 0 6,66 | 0.17 0
2 [ S04 | O | 505 - | 444 | 025 0 6,66 | 027 0
2 [ S04 | A | 501 | - | 444 | 0.4 0 6,66 | 027 0
2 [ S04 | R | 506 | - | 444 | 023 0 6,66 | 021 0
2 | S04 | R | 507 | - | 444 | 0.24 0 6,66 | 0.17 0
2 [ S04 | G | 505 | - | 444 | 026 0 6,66 | 0.20 0
2 [ S04 | O [506 - | 444 | 072 0 6,66 | 4.96 | 3 (50%)
2 | S04 | G | 506 - | 444 | 0.24 0 6,66 | 0.20 0
2 [ S04 | C | 505 - | 444 | 023 0 6,66 | 0.12 0
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | |\ ''RMSZ [ (7] > 2 | Counts | RMSZ | #]2] > 2
2 S04 F 507 - 4.4.4 0.24 0 6,6,6 0.13 0
2 S04 G 503 - 4,44 0.21 0 6,6,6 0.13 0
2 SO4 B 1206 - 4,44 0.19 0 6,6,6 0.18 0
2 SO4 Q 501 - 4,44 0.26 0 6,6,6 0.37 0
2 SO4 K 505 - 4,44 0.49 0 6,6,6 0.57 0
2 S04 F 504 - 4,44 0.25 0 6,6,6 0.10 0
2 S04 K 506 - 4,44 0.30 0 6,6,6 0.17 0
2 S04 I 504 - 4,44 0.26 0 6,6,6 0.23 0
2 S04 I 502 - 4,44 0.27 0 6,6,6 0.11 0
2 SO4 P 1110 - 4,44 0.24 0 6,6,6 0.15 0
2 SO4 H 501 - 4,44 0.23 0 6,6,6 0.29 0
2 SO4 E 501 - 4,44 0.26 0 6,6,6 0.24 0
2 SO4 E 503 - 4,44 0.24 0 6,6,6 0.14 0
2 S04 C 504 - 4,44 0.29 0 6,6,6 0.26 0
2 S04 G 507 - 4,44 0.42 0 6,6,6 0.22 0
2 S04 F 506 - 4.4.4 0.24 0 6,6,6 0.25 0
2 SO4 K 503 - 4,44 0.24 0 6,6,6 0.18 0
2 SO4 J 503 - 4,44 0.22 0 6,6,6 0.17 0
2 S04 J 505 - 4,44 0.25 0 6,6,6 0.13 0
2 SO4 P 1105 - 4,44 0.24 0 6,6,6 0.20 0
2 S04 I 507 - 4,44 0.28 0 6,6,6 0.27 0
2 S04 F 503 - 4,44 0.33 0 6,6,6 0.18 0
2 S04 L 506 - 4,44 0.23 0 6,6,6 0.21 0
2 SO4 Q 503 - 4,44 0.26 0 6,6,6 0.13 0
2 SO4 B 1201 - 4,44 0.23 0 6,6,6 0.25 0
2 SO4 P 1106 - 4,44 0.23 0 6,6,6 0.13 0
2 S04 C 506 - 4.4.4 0.27 0 6,6,6 0.15 0
2 S04 A 504 - 4,44 0.23 0 6,6,6 0.12 0
2 S04 C 502 - 4,44 0.30 0 6,6,6 0.20 0
2 S04 C 507 - 4,44 0.19 0 6,6,6 0.24 0
2 SO4 P 1103 - 4,44 0.24 0 6,6,6 0.21 0
2 SO4 P 1107 - 4,44 0.28 0 6,6,6 0.17 0
2 SO4 Q 505 - 4,44 0.26 0 6,6,6 0.28 0
2 S04 K 501 - 4.4.4 0.25 0 6,6,6 0.44 0
2 SO4 P 1104 - 4,44 0.24 0 6,6,6 0.15 0
2 SO4 T 501 - 4,44 0.24 0 6,6,6 0.35 0
2 S04 N 503 - 4,44 0.22 0 6,6,6 0.25 0
2 SO4 L 505 - 4,44 0.23 0 6,6,6 0.13 0
2 S04 R 502 - 4,44 0.26 0 6,6,6 0.29 0
2 SO4 L 504 - 4,44 0.24 0 6,6,6 0.06 0
2 S04 T 503 - 4,44 0.35 0 6,6,6 0.23 0
2 SO4 B 1205 - 4,44 0.28 0 6,6,6 0.18 0
2 S04 O 502 - 4,44 0.25 0 6,6,6 0.14 0
$roe
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | |\ ''RMSZ [ (7] > 2 | Counts | RMSZ | #]2] > 2
2 S04 M 504 - 4.4.4 0.25 0 6,6,6 0.17 0
2 S04 G 502 - 4,44 0.38 0 6,6,6 0.16 0
2 S04 T 502 - 4,44 0.23 0 6,6,6 0.20 0
2 SO4 Q 507 - 4,44 0.25 0 6,6,6 0.16 0
2 SO4 D 501 - 4,44 0.26 0 6,6,6 0.46 0
2 S04 P 1108 - 4,44 0.28 0 6,6,6 0.44 0
2 S04 H 504 - 4,44 0.19 0 6,6,6 0.27 0
2 S04 N 501 - 4,44 0.20 0 6,6,6 0.32 0
2 SO4 P 1109 - 4,44 0.34 0 6,6,6 0.25 0
2 SO4 E 504 - 4,44 0.24 0 6,6,6 0.15 0
2 SO4 W 502 - 4,44 0.25 0 6,6,6 0.19 0
2 SO4 @) 207 - 4,44 0.22 0 6,6,6 0.19 0
2 SO4 O 503 - 4,44 0.25 0 6,6,6 0.29 0
2 S04 J 501 - 4,44 0.26 0 6,6,6 0.39 0
2 S04 D 505 - 4,44 0.23 0 6,6,6 0.20 0
2 S04 Q 506 - 4.4.4 0.23 0 6,6,6 0.30 0
2 SO4 L 502 - 4,44 0.25 0 6,6,6 0.31 0
2 SO4 M 503 - 4,44 0.23 0 6,6,6 0.20 0
2 S04 J 507 - 4,44 0.30 0 6,6,6 0.31 0
2 S04 D 506 - 4,44 0.22 0 6,6,6 0.19 0
2 SO4 P 1102 - 4,44 0.20 0 6,6,6 0.47 0
2 S04 G 501 - 4,44 0.27 0 6,6,6 0.40 0
2 S04 F 501 - 4,44 0.23 0 6,6,6 0.42 0
2 SO4 B 1202 - 4,44 0.27 0 6,6,6 0.25 0
2 SO4 @) 504 - 4,44 0.28 0 6,6,6 0.14 0
2 SO4 Q 504 - 4,44 0.26 0 6,6,6 0.29 0
2 S04 W 504 - 4.4.4 0.25 0 6,6,6 0.29 0
2 S04 G 504 - 4,44 0.23 0 6,6,6 0.11 0
2 S04 C 508 - 4,44 0.28 0 6,6,6 0.21 0
2 SO4 B 1203 - 4,44 0.22 0 6,6,6 0.12 0
2 SO4 A 503 - 4,44 0.24 0 6,6,6 0.17 0
2 SO4 A 502 - 4,44 0.22 0 6,6,6 0.08 0
2 SO4 I 506 - 4,44 0.25 0 6,6,6 0.26 0
2 S04 K 504 - 4.4.4 0.71 0 6,6,6 0.29 0
2 S04 C 501 - 4,44 0.39 0 6,6,6 0.24 0
2 S04 N 506 - 4,44 0.23 0 6,6,6 0.21 0
2 S04 R 503 - 4,44 0.23 0 6,6,6 0.23 0
2 SO4 Q 508 - 4,44 0.51 0 6,6,6 0.20 0
2 S04 T 504 - 4,44 0.23 0 6,6,6 0.13 0
2 S04 E 502 - 4,44 0.23 0 6,6,6 0.10 0
2 S04 H 503 - 4,44 0.26 0 6,6,6 0.10 0
2 S04 Q 502 - 4,44 0.25 0 6,6,6 0.32 0
2 S04 N 505 - 4,44 0.21 0 6,6,6 0.22 0
$roe
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | |\ ''RMSZ [ (7] > 2 | Counts | RMSZ | #]2] > 2

2 SO4 M 502 - 4.4.4 0.27 0 6,6,6 0.14 0
2 SO4 L 503 - 4.4.4 0.23 0 6,6,6 0.21 0
2 SO4 H 505 - 4.4.4 0.18 0 6,6,6 0.17 0
2 SO4 W 501 - 4,44 0.26 0 6,6,6 0.38 0
2 SO4 A 505 - 4,44 0.23 0 6,6,6 0.22 0
2 SO4 T 507 - 4.4.4 0.25 0 6,6,6 0.29 0
2 SO4 F 502 - 4.4.4 0.65 0 6,6,6 2.08 | 2(33%)
2 SO4 T 508 - 4,44 0.64 0 6,6,6 0.53 0
2 SO4 K 502 - 4.4.4 0.26 0 6,6,6 0.30 0
2 SO4 E 505 - 4.4.4 0.17 0 6,6,6 0.26 0
2 SO4 J 504 - 4.4.4 0.30 0 6,6,6 0.25 0
2 SO4 p 1101 - 4.4.4 0.26 0 6,6,6 0.15 0

There are no bond length outliers.

All (5) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)

2 O 506 | SO4 | 04-S-03 | -9.42 56.62 108.54
2 O 506 | SO4 | 04-5-02 | -6.43 75.93 109.56
2 ) 506 | SO4 | 03-S-02 | 4.02 130.58 109.56
2 F 502 | SO4 | 04-S-O1 | -3.20 92.83 109.56
2 F 502 | SO4 | 03-S-02 | 2.13 120.72 109.56

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

35 monomers are involved in 44 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
2 M 001 SO4 2 0
2 I 503 | SO4 1 0
2 J 508 | SO4 1 0
2 T 506 | SO4 1 0
2 R 505 | SO4 1 0
2 C 509 | SO4 2 0
2 O 506 | SO4 0 6
2 F 507 | SO4 1 0
2 B 1206 | SO4 1 0
2 I 504 | SO4 1 0
2 P 1110 | SO4 1 0

Continued on next page...
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Mol | Chain | Res | Type | Clashes | Symm-Clashes
2 H 501 | SO4 1 0
2 F 506 | SO4 1 0
2 F 503 | SO4 1 0
2 L 506 | SO4 1 0
2 A 504 | SO4 1 0
2 Q 505 | SO4 1 0
2 P 1104 | SO4 1 0
2 L 504 | SO4 1 0
2 T 503 | SO4 2 0
2 Q 507 | SO4 1 0
2 D 501 | SO4 2 0
2 P 1108 | SO4 1 0
2 H 504 | SO4 1 0
2 O 503 | SO4 1 0
2 Q 506 | SO4 1 0
2 J 507 | SO4 1 0
2 F 501 | SO4 1 0
2 O 504 | SO4 1 0
2 C 508 | SO4 1 0
2 B 1203 | SO4 1 0
2 A 502 | SO4 1 0
2 Q 508 | SO4 1 0
2 A 505 | SO4 1 0
2 F 502 | SO4 1 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.


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 415/440 (94%) -1.07 0 32, 57, 93,163 | 1 (0%)
1 B 415/440 (94%) -1.00 0 | 32, 58, 95, 147 | 1 (0%)
1 C 415/440 (94%) -1.25 0 15, 45, 78, 136 | 3 (0%)
1 D 415/440 (94%) -1.05 1 (0%) 28, 53, 96, 160 | 1 (0%)
1 E 415/440 (94%) -1.06 1 (0%) 24, 61, 88, 154 | 3 (0%)
1 F 415/440 (94%) -1.00 0 [ 100 | 36, 60, 89, 151 | 2 (0%)
1 G 415/440 (94%) -1.07 2 (0%) 31, 54, 94, 141 | 2 (0%)
1 H 415/440 (94%) -1.00 1 (0%) 16, 55, 95, 156 | 3 (0%)
1 I 415/440 (94%) 1.4 o [1oo} [zo0] | 17, 50, 86, 150 | 3 (0%)
1 J 415/440 (94%) -1.24 1 (0%) 16, 43, 74, 127 | 3 (0%)
1 K 415/440 (94%) -1.03 0 17, 56, 99, 156 | 3 (0%)
1 L 415/440 (94%) -1.03 0 18, 55, 95, 155 | 3 (0%)
1 M 415/440 (94%) -1.05 1 (0%) 20, 59, 96, 144 | 3 (0%)
1 N 415,440 (94%) -1.01 0 | 33, 58, 90, 160 | 1 (0%)
1 o) 415/440 (94%) -1.00 1 (0%) 30, 55, 97, 173 | 1 (0%)
1 P 415/440 (94%) -1.06 1 (0%) 28, 53, 95, 170 | 1 (0%)
1 Q 415,440 (94%) -1.26 0 | 21, 41, 69, 131 | 3 (0%)
1 R 415/440 (94%) -1.24 1 (0%) 26, 41, 71, 136 | 2 (0%)
1 T 415/440 (94%) -1.11 2 (0%) 26, 51, 90, 170 | 3 (0%)
1 W 415/440 (94%) -0.91 0 | 100 | 29, 56, 101, 153 | 2 (0%)

All | All | 8300/8800 (94%) | -1.08 12 (0%) 15, 53, 93, 173 | 44 (0%)

The worst 5 of 12 RSRZ outliers are listed below:


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 | Chain | Res | Type | RSRZ
101 | VAL 4.2
106 | TRP 3.4
106 | TRP 2.9
101 | VAL 2.7
102 | SER 2.4

[UY JNEIY UG U U
H = QO+

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

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

6.3 Carbohydrates (i)

There are no oligosaccharides in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9’ lists the number of atoms with occupancy less than 0.9.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
2 SO4 E 203 5/5 0.96 0.06 | 129,133,134,136 0
2 SO4 E 506 5/5 0.96 0.05 | 116,117,119,120 0
2 SO4 E 507 5/5 0.96 0.04 | 122,123,124,124 0
2 SO4 F 506 5/5 0.96 0.06 | 120,122,124,124 0
2 SO4 O 506 5/5 0.96 0.08 | 126,129,131,131 0
2 SO4 C 509 5/5 0.97 0.09 | 102,118,120,123 0
2 SO4 F 207 5/5 0.97 0.04 | 123,123,125,125 0
2 SO4 I 202 5/5 0.97 0.06 | 106,106,107,109 0
2 [ S04 | K | 505 | 5/5 | 007 | 006 |113,122,122,124| 0
2 SO4 N 503 5/5 0.97 0.04 | 100,103,104,105 0
2 SO4 N 506 5/5 0.97 0.05 | 121,123,123,125 0
2 | SO4 | F | 502 | 5/5 | 007 | 008 |114,121,124,127| 0
2 SO4 P 1101 5/5 0.97 0.11 | 161,163,163,164 0
2 SO4 P 1109 5/5 0.97 0.07 69,89,91,94 0
2 SO4 Q 208 5/5 0.97 0.07 74,89,91,92 0
2 SO4 T 504 5/5 0.97 0.06 | 130,131,131,132 0
2 SO4 E 505 5/5 0.98 0.15 | 149,150,151,153 0
2 SO4 A 504 5/5 0.98 0.07 94,96,98,102 0
2 SO4 A 506 5/5 0.98 0.04 | 108,109,110,110 0

Continued on next page...
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
2 S04 B 1201 5/5 0.98 0.08 | 149,152,153,155 0
2 SO4 F 503 5/5 0.98 0.04 76,93,95,95 0
2 S04 F 504 5/5 0.98 0.06 | 125,126,127,128 0
2 S04 B 1205 5/5 0.98 0.05 93,97,98,102 0
2 S04 B 1206 5/5 0.98 0.05 | 104,106,107,108 0
2 SO4 G 503 5/5 0.98 0.05 | 113,115,115,118 0
2 S04 G 504 5/5 0.98 0.04 95,96,97,99 0
2 SO4 G 506 5/5 0.98 0.05 | 100,107,108,109 0
2 SO4 G 507 5/5 0.98 0.11 | 123,138,139,140 0
2 S04 H 502 5/5 0.98 0.05 | 105,107,108,109 0
2 SO4 H 503 5/5 0.98 0.05 | 117,117,118,119 0
2 SO4 H 504 5/5 0.98 0.05 | 104,106,107,109 0
2 SO4 B 1207 5/5 0.98 0.04 | 95,102,102,104 0
2 SO4 I 503 5/5 0.98 0.05 | 105,106,107,108 0
2 SO4 I 506 5/5 0.98 0.04 | 99,102,103,105 0
2 SO4 I 507 5/5 0.98 0.05 95,97,98,101 0
2 S04 J 504 5/5 0.98 0.04 81,82,89,91 0
2 SO4 J 508 5/5 0.98 0.05 61,84,87,89 0
2 SO4 K 503 5/5 0.98 0.04 | 99,102,104,108 0
2 S04 C 503 5/5 0.98 0.03 88,90,97,97 0
2 SO4 K 506 5/5 0.98 0.04 86,92,95,97 0
2 S04 L 502 5/5 0.98 0.04 | 103,103,106,109 0
2 S04 L 505 5/5 0.98 0.03 | 101,103,105,106 0
2 S04 L 506 5/5 0.98 0.05 | 113,115,115,118 0
2 SO4 M 503 5/5 0.98 0.04 | 107,109,110,110 0
2 SO4 M 504 5/5 0.98 0.04 | 92,102,103,104 0
2 S04 C 504 5/5 0.98 0.04 82,88,92,93 0
2 SO4 C 508 5/5 0.98 0.05 95,96,99,101 0
2 SO4 @) 503 5/5 0.98 0.04 | 108,110,111,112 0
2 S04 O 504 5/5 0.98 0.07 | 107,107,108,112 0
2 SO4 A 502 5/5 0.98 0.06 | 118,120,123,124 0
2 SO4 O 507 5/5 0.98 0.06 | 102,107,108,108 0
2 SO4 D 502 5/5 0.98 0.05 | 124,124,124,125 0
2 SO4 p 1103 5/5 0.98 0.04 98,98,99,100 0
2 SO4 p 1107 5/5 0.98 0.05 94,95,96,98 0
2 S04 p 1108 5/5 0.98 0.06 81,86,91,96 0
2 S04 D 505 5/5 0.98 0.04 | 100,100,103,103 0
2 SO4 Q 503 5/5 0.98 0.05 81,83,88,90 0
2 SO4 Q 507 5/5 0.98 0.05 | 121,122/123,123 0
2 S04 D 506 5/5 0.98 0.04 97,98,99,103 0
2 S04 R 504 5/5 0.98 0.05 92,94,94,97 0
2 SO4 R 507 5/5 0.98 0.06 | 119,121,121,123 0

Continued on next page...
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
2 SO4 W 502 5/5 0.98 0.04 | 104,104,106,107 0
2 SO4 W 505 5/5 0.98 0.06 | 106,106,111,113 0
2 S04 A 503 5/5 0.98 0.05 | 119,120,121,122 0
2 SO4 T 506 5/5 0.98 0.04 88,90,90,93 0
2 SO4 T 507 5/5 0.98 0.04 89,91,92,96 0
2 SO4 T 508 5/5 0.98 0.09 | 92,103,112,115 0
2 SO4 D 504 5/5 0.99 0.04 81,86,88,92 0
2 SO4 G 502 5/5 0.99 0.04 | 94,102,104,106 0
2 SO4 L 503 5/5 0.99 0.04 90,90,94,95 0
2 S04 L 504 5/5 0.99 0.03 | 103,104,105,107 0
2 S04 B 1204 5/5 0.99 0.04 93,95,98,99 0
2 SO4 A 505 5/5 0.99 0.04 | 100,102,103,104 0
2 SO4 M 501 5/5 0.99 0.04 54,56,59,64 0
2 SO4 M 502 5/5 0.99 0.04 91,93,94,98 0
2 SO4 G 505 5/5 0.99 0.04 94,95,97,99 0
2 SO4 E 501 5/5 0.99 0.03 70,71,73,82 0
2 S04 N 501 5/5 0.99 0.04 57,62,67,70 0
2 SO4 N 502 5/5 0.99 0.03 85,88,91,92 0
2 SO4 E 502 5/5 0.99 0.05 | 118,119,122,122 0
2 S04 N 504 5/5 0.99 0.04 | 115,117,119,119 0
2 SO4 N 505 5/5 0.99 0.05 84,89,92,94 0
2 S04 C 505 5/5 0.99 0.03 | 108,110,111,111 0
2 S04 O 502 5/5 0.99 0.04 90,94,96,97 0
2 S04 E 504 5/5 0.99 0.04 81,87,87,90 0
2 SO4 C 506 5/5 0.99 0.04 84,88,90,93 0
2 SO4 @) 505 5/5 0.99 0.05 91,92,92,95 0
2 S04 H 505 5/5 0.99 0.04 | 100,102,103,107 0
2 SO4 C 507 5/5 0.99 0.05 77,83,84,91 0
2 SO4 B 1202 5/5 0.99 0.04 56,58,61,63 0
2 S04 I 504 5/5 0.99 0.04 67,71,74,79 0
2 S04 P 1104 5/5 0.99 0.04 | 96,102,104,105 0
2 SO4 p 1105 5/5 0.99 0.04 | 104,107,110,110 0
2 SO4 P 1106 5/5 0.99 0.04 89,89,91,97 0
2 SO4 I 505 5/5 0.99 0.04 76,78,85,90 0
2 SO4 F 501 5/5 0.99 0.03 65,67,74,77 0
2 S04 B 1203 5/5 0.99 0.04 | 111,112,115,117 0
2 S04 P 1110 5/5 0.99 0.07 | 123,127,127,128 0
2 SO4 Q 502 5/5 0.99 0.05 69,70,73,81 0
2 SO4 J 502 5/5 0.99 0.04 72,74,75,86 0
2 S04 Q 504 5/5 0.99 0.03 92,92,94,97 0
2 SO4 Q 205 5/5 0.99 0.04 87,90,92,93 0
2 SO4 Q 506 5/5 0.99 0.04 79,80,81,83 0

Continued on next page...
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
2 SO4 J 503 5/5 0.99 0.03 89,92,95,95 0
2 | S04 | D | 501 | 5/5 0.99 | 0.04 | 41,44,4448 0
2 SO4 R 502 5/5 0.99 0.05 75,76,79,86 0
2 SO4 R 503 5/5 0.99 0.03 85,90,90,93 0
2 SO4 J 505 5/5 0.99 0.04 | 109,110,112,113 0
2 SO4 R 205 5/5 0.99 0.04 70,73,76,86 0
2 SO4 R 206 5/5 0.99 0.04 78,84,87,92 0
2 SO4 J 506 5/5 0.99 0.03 82,83,84,88 0
2 SO4 J 507 5/5 0.99 0.04 71,73,80,80 0
2 SO4 W 503 5/5 0.99 0.04 85,85,88,89 0
2 SO4 W 504 5/5 0.99 0.06 91,93,94,98 0
2 SO4 C 502 5/5 0.99 0.04 70,73,74,81 0
2 SO4 T 501 5/5 0.99 0.03 40,43,43,46 0
2 SO4 T 502 5/5 0.99 0.04 | 99,104,106,107 0
2 SO4 K 502 5/5 0.99 0.05 91,91,94,96 0
2 SO4 T 505 5/5 0.99 0.04 72,73,78,88 0
2 SO4 F 505 5/5 0.99 0.04 90,93,95,97 0
2 SO4 K 504 5/5 0.99 0.04 76,77,86,92 0
2 SO4 D 203 5/5 0.99 0.05 78,78,79,82 0
2 SO4 P 1102 5/5 1.00 0.03 42,43,46,48 0
2 S04 W 501 5/5 1.00 0.03 49,49,51,60 0
2 SO4 J 501 5/5 1.00 0.03 40,41,45,47 0
2 SO4 O 501 5/5 1.00 0.03 47,49,51,57 0
2 SO4 L 501 5/5 1.00 0.03 49,52,55,59 0
2 SO4 C 501 5/5 1.00 0.03 34,35,41,42 0
2 SO4 K 501 5/5 1.00 0.03 04,58,61,62 0
2 SO4 R 501 5/5 1.00 0.03 35,37,39,45 0
2 SO4 T 503 5/5 1.00 0.03 69,80,87,92 0
2 SO4 G 501 5/5 1.00 0.03 47,50,52,54 0
2 SO4 H 501 5/5 1.00 0.03 50,52,54,60 0
2 SO4 I 501 5/5 1.00 0.03 45,46,50,53 0
2 SO4 Q 501 5/5 1.00 0.02 40,41,44,50 0
2 SO4 A 501 5/5 1.00 0.02 58,61,63,70 0

6.5 Other polymers (i)

There are no such residues in this entry.
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