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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 (1) symbol.

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

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

Xtriage (Phenix) : 1.13
EDS : 2131
buster-report : 1.1.7 (2018)
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.13.1
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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 2.50 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 NN i 0.213
Clashscore I | M 10
Ramachandran outliers N 0 I 1.1%
Sidechain outliers I | W 5.0%
RSRZ outliers NN N 6.2%
Worse Better

0 Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
R free 130704 1661 (2.50-2.50)
Clashscore 141614 5346 (2.50-2.50)
Ramachandran outliers 138981 5231 (2.50-2.50)
Sidechain outliers 138945 5233 (2.50-2.50)
RSRZ outliers 127900 4559 (2.50-2.50)

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

Mol | Chain | Length Quality of chain

3%

1 A 608 - 84% 15%
5%

1 B 608 - 7% 20%
7%

1 C 608 - 78% 19% .
2%

1 D 608 - 76% 21% ..
2%

1 E 608 - 7% 19% .

5%
1 F 608 — 69% 25% N

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

Mol | Chain | Length Quality of chain
5%
1 G 608 r— 78% 20%
2%
1 H 608 - 84% 14%

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 GLU F 701 - - X -
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2  Entry composition (i)

There are 6 unique types of molecules in this entry. The entry contains 39092 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 Glucosamine/fructose-6-phosphate aminotransferase, isomer-
izing.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 608 4718 2966 838 898 16 0 g 0

Total C N O S
1 B 608 4697 2953 834 894 16 0 2 0

Total C N O S
1 C 601 4631 2915 819 881 16 0 2 0

Total C N @) S
1 D 602 4634 2915 821 882 16 0 3 0

Total C N 0O S
1 2 602 4647 2925 826 880 16 0 2 0

Total C N O S
1 F 094 4583 2887 811 869 16 0 0 0

Total C N O S
1 G 605 4653 2929 823 885 16 0 1 0

Total C N O S
1 H 608 4692 2954 828 894 16 0 2 0

There are 8 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 1 ALA CYS | engineered mutation | UNP C9QXAT7
B 1 ALA CYS | engineered mutation | UNP COQXA7
C 1 ALA CYS | engineered mutation | UNP COQXA7
D 1 ALA CYS | engineered mutation | UNP C9QXA7
E 1 ALA CYS | engineered mutation | UNP C9QXA7
F 1 ALA CYS | engineered mutation | UNP C9QXAT7
G 1 ALA CYS | engineered mutation | UNP C9QXAT7
H 1 ALA CYS | engineered mutation | UNP C9QXA7

e Molecule 2 is GLUTAMIC ACID (three-letter code: GLU) (formula: CsHoNOy).


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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GLU
OE1
O
N OHoe:
/cp
© cB /
O : é:G
\\ CA®)/
_,.,.:'! C ;_.:._.
HO NH
OXT I
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C N O

2 A 1 10 51 4 0 0
Total C N O

2 B 1 10 51 4 0 0
Total C N O

2 C 1 10 51 4 0 0
Total C N O

2 D 1 10 51 4 0 0
Total C N O

2 E 1 10 51 4 0 0
Total C N O

2 F 1 10 51 4 0 0
Total C N O

2 G 1 10 51 4 0 0
Total C N O

2 H 1 10 51 4 0 0

e Molecule 3 is 6-O-phosphono-alpha-D-glucopyranose (three-letter code: G6P) (formula:
CoH1304P).
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G6P
Q2P
03P OH
Ch 05 o1
p.F B O o OH
HO g (;;5(?) c1(§5"'=
01pP c4s)  c2m)
04HO ‘ OH02
OH
03
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C O P

3 A 1 16 6 9 1 0 0
Total C O P

3 B 1 16 6 9 1 0 0
Total C O P

3 C 1 16 6 9 1 0 0
Total C O P

3 D 1 16 6 9 1 0 0
Total C O P

3 k 1 16 6 9 1 0 0
Total C O P

3 F 1 16 6 9 1 0 0
Total C O P

3 G 1 16 6 9 1 0 0
Total C O P

3 H 1 16 6 9 1 0 0

e Molecule 4 is GLYCEROL (three-letter code: GOL) (formula: C3HgOs3).
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GoL
pa— OHos
o C2

HO OH

01 02
Mol | Chain | Residues Atoms ZeroOcc | AltConf
4 A 1 Togal g (; 0 0
4 B 1 Togal g (; 0 0
4 C 1 Togal (33 (; 0 0
4 D 1 Togal g (; 0 0
4 D 1 Togal g g 0 0
4 F 1 Togal g 2 0 0
4 G 1 Togal g g 0 0
4 H 1 Togal g g 0 0

e Molecule 5 is GLUCOSE-6-PHOSPHATE (three-letter code: G6Q) (formula: CgH;309P).
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G6Q
02 o1
HO O
04 \
HO\ . __fffz(F!;. .(':1
CEI\S;!,-'
03P /’(5 4(F)
OH ce CERY h \
p C%Ij
o1rQ P 0O OH
06 05
OH
02ZP
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O P
g A 1 16 6 9 1 0 0
Total C O P
g B 1 16 6 9 1 0 0
Total C O P
g C 1 16 6 9 1 0 0
Total C O P
g D 1 16 6 9 1 0 0
Total C O P
5 E 1 16 6 9 1 0 0
Total C O P
5 F 1 16 6 9 1 0 0
Total C O P
5 G 1 16 6 9 1 0 0
Total C O P
5 H 1 16 6 9 1 0 0
e Molecule 6 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
6 A 231 931 931 0 0
Total O
6 B 192 192 192 0 0
Total O
6 C 196 196 196 0 0
Total O
6 D 244 944 944 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
6 E 123 Tf;;l 123 0 0
6 F 123 Tf;;l 123 0 0
6 G 175 Tlo;g‘l 1?5 0 0
6 H 169 Tloggl 1%)9 0 0
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3 Residue-property plots (i)

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

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

second graphic. The second graphic shows the sequence view annotated by issues in geometry 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: Glucosamine/fructose-6-phosphate aminotransferase, isomerizing

15%

84%

|
A
|
€L7Y
TLIY
B
0411
6911
|
TOTH
|
84TL
LGTD
|
€974
i
081d
6711
|
e LETD
9ETH
GETT

€ETM

Y1Td

(422}

011d

901d
q013

® &Tvi
(4474
|
8THY

Ly

9THA
ST%1
|
T0%S
|
96€d

€LEI

T9es

9%eT

6EEY

9zel

0zer

81y

|
CTIER
TIEY

Y0€X

T62H

8093

€09

T69%

6891

6.9d
8LGA

G.84

€49d
TLSY

6953

€991

8T8

81GA

909D

L6YA

L8%Y

98%1

a8%A

08%1

LL¥d

i 2540
€L%D

99%H
€974
LYPH
SEVH
TEVH
6271
8T¥S
LTHY
9THa

STH'T
44

e Molecule 1: Glucosamine/fructose-6-phosphate aminotransferase, isomerizing

5%

Chain B: -

20%

7%

681

L8d
98H

w8l

6.4

LLH
9LL

®
™
I~
5

TLH

LOL

)

8T

9Ty
STR

€TT
[44'

LI

61CA

€1cd
(454

® 80cH
66TA

861d
L6711

S6TV

Q.19
LIS

0471
6971

AT S

TOTH
0971

99TA
SGTY

[4h %)

081d

PAAYS

(4741

9ETH
GETT

® IEIA

b

® 9TIA

€e1a
ZTTL

0TTS

231

£8€Y
6.LES
v.Le0
89¢€1
6€€Y
8CES
0ZEI
61€D
8TEY
L1E7T
CTTER
0T€S

9621

2T6TA
621

L8td
98t
98Ty
8Tl

€LTH
felefacs
TSTR

£%TH
(4441

0%Tk
6£2h
8€TT
LETN
9€TS
fetoracs
veel
£€ca

TeCTH
0€TH

8¢cH
LTTY

STTL
144,
€eea
zeed

6891

6.9d
8LSA

L9SA

Y9G

[42h)

6GSKH

® EP91

0€9Y

€190

6091

L6%R
967V

68%1

08%1

€L%D

99%H

T9%d
0%%1

LEDT

6271

LTHY
@ 92va

@ TTv1l

61%1

9THA
ST%1

(4574

Yoy
£0%Y

10%S

06€EW

@ 8092
€094

869d

e Molecule 1: Glucosamine/fructose-6-phosphate aminotransferase, isomerizing

RLDWIDE

0O
PROTEIN DATA BANK

W

erDe


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

wwPDB X-ray Structure Validation Summary Report 300J

Page 11

4%

19%

78%

Chain C

SETT
YETH

8TTV

Tl
€21d

® 901d
S0Ta

cota
T0TI

L6H

3

065

98H

Ll

TLH

S99

€97

91

zst
TSA

114

@ 6ccTh

ceed
1221

9021
S0cd

€0cd

66TA
86Td
L6TT
9611
S6TV
7671
€61

06TV

28T

08TI

LLTd
9LTS

eLTYH
LTV

69711

T9TH
LSTD
® €ESTd

[4:) %
1T

6YT1

LyTYH

SHTA
i4431
£vTa

0%TL
8ETH
® LETD

LYPH

£vPY

T2%4

6191
215728

Q191

00%Y

€LET

9%€1

6E€Y

oged

60€A

Y0€A

TOED

8621

9621

i

S8V

+

Toc

89cd

45[a)

® 9€Ts

® PecTI

® cezTh
TeTH

8093

8649d

16S)

6841

6.49d
8LSA

epA=E{

6953

639G

Glucosamine /fructose-6-phosphate aminotransferase

L96a

€991

0€8%

j£4°kS

€180
(4514

509D

€08%

L6%R
967V

88%d

98%1
S8%%

08%1

LL%d

7Lva

99%H

2%

, 1somerizing

e Molecule 1

-
.o
o™ w0
oo o
H = =

21%

76%

4%
L

Chain D

66D

L6H
964

o
D O
=]

~
@
a

©
©
=

-
)
0

08d

SLY

€97

i

98h

[4:1y}

083

8%T

07D

9TH

[44:

021

8T1d

911

CTA

o,
H H<C

79TH

2¢91d

09TI

® SGTV
310

TST1

611
8YTV
LyTH
911
SHTA

£vTa
(47458

1111
orta
® 6072

Ll

LOTT
® 907d

E0TN

89cd

elotact

® Ty

91cH
S1cl

4144

q0gd

€024

861d
L6711

7611
€6TD

06TV
6811

08TI
6LTA

LL1d
9.L18
® S.410

€L7H

0411
6971

L91a

8TSA

PRS2

68%1

99%H

€974

TPPd
0%¥1

8T¥S
LTHY

9Cel

81EY

Y0EX

S6CI

9921

T9eN

1

Glucosamine /fructose-6-phosphate aminotransferase

869d

9.84

€954

€991

8Ty

, 1so1merizing

e Molecule 1

19%
[

7%

4%
[

Chain E

SETT
YETH

CTETN

18d
98H

9LL

® 9€Ts

® ©ecI

cTed

+

TICI

i

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 300J

Page 12

96€d
S6EL

vLe0

TLET

89¢€1

LYES

0%EN

8€EY
LEEA

veeN

TCed

8TEY

gT1ed

voex

TOED

T6TA

06cS

L8td

1921

v9cH
€921

feietacs
4248

8%Ck

SveH
e 7v¥ea
® €¥%Th

€991

besa

o€y

G099

£09%

L6%A
967V

08%1

€L¥D
TLvY

99%H
9%vh
£vvY
444
Tvvd
0%%1
LEDT

YEVA

b

0€%3

8T¥S

¥Tvd
£THY

0T%s
61%1
8T%Y

3

hA5720)

19578

80%0

Yoy
£0%Y

L

6.49d

9LSK
S.84

Ll

, 1S0Imerizing

Glucosamine/fructose-6-phosphate aminotransferase

e Molecule 1

15%

25%

69%

Chain F

78N

[ ] 08d

8LD

™
~
<

TLH

691

€91

98h

8Y1
LYY

6€d

~
™
a

o o [N © < 0
— o o o
H 3 Q4| kel <t >

[
) d‘..h © o
H> H<Oo

(N ]
—
=

SYIA

e T¥I1
0%IL

® CIti

01712

907d
soTd

2013

669
86N
L6H
96A
S6A

€61

e 162
06S
@ 68A

18d

@ 80THE
@ L0THE

%021
€024
L]

00ZL
66TA
86Td
@ L6111

S6TV

£6TH

06TV

8874

t

9873

¥8TH

8L11

SL1H
¥.L18

0471

® GS9TH

€918
291d

LN
o
0
=
>

00000
©
10
=1
o)

1970
097d
® 6%1I

PAAYS
® 9911

06EW

vLeD
€LET

8¥vED

9%eT

6€€Y
8EEY

Ll

18zd

S8cTv
78TN

1821

j4°14S

STTL
e ¥ITI

=

LSSa

€991

bega

T€SS
0€SY

[44°]\}

€190

S08D

€084

L6%R
967V

68%I

98%1

08%1

LL%d
9L%R

vLva
e€L%D
TLvY
99%H

LSPT

Ll

0S¥l

Syva

T¥¥vd
0%%1

9T%a

0T%S

8T¥Y

wovy

1098

8649d

6891

6.9d

9LGR
S.G4

6953

C9SI

6GSI

, 1somerizing

Glucosamine /fructose-6-phosphate aminotransferase

e Molecule 1

9%

20%

78%

Chain G

00TI

L6H

T8T1
81D
08TI

b

SLTD

TLTY
0LTT
69711
89TL

29ot1a
T9TH
09TI

@® ESTH
®

TSTD
0§Td
6911
8TV
Phast

£v1d

SETT

0ETT

¥CIL

6073
80TY
LOTT
90Td
S0Ta
YO0TH

T6TA
T6CH

88T1
L8¢H

78TN

L

k4]

v9cu

eleacs

peETT

~ 0 ©
- o N
o o o
S B =

7121
012d

80cH

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 300J

Page 13

98%1

08%1

LLyd
9L¥R

vLva
€L%D

99%H

442"

T9Pd
0%%1

0E%E

61%1
215728

£0%Y

T0%S
06EN
£8€Y

vLe0
€LET

89¢€1
v9ea
9%eT
0%EN
SEES
8CES
9TEI
(4399
v0oex

G621

1

Glucosamine/fructose-6-phosphate aminotransferase

6891

€.9d
TLSY

S€9d
CTESN
8TGA
€190
S0SD
L6YR

967V

, 1S0Imerizing

e Molecule 1

4%

14%

84%

Chain H

6971

Ll
Ll

TOTH

bLM

TLL
TLH

S99

Ll
i

oveT

8EEY

CIeR

G621
Y6CH

7821

Ll

9Ty

e

8¥Ch

SheH

TETH

8ccd

Ll

cced

80cd

e0cd

86Td
L6TT

08TI

LLTd
9L1S

vegd

0€sY

8TSA

€09%

L6%R
967V

06%S

08%1

€L%D
TLvY

99%H

°9%s

£vvY

Tvdvd
(04748

YEVA

0E€%d

8T%S
LTHY
9Tva
STHT
¥TvD

® <dTvl
1448

6T%1T

STP1
h45720

1357

oy

10%S

L8€T

ELET

v9ex

1

09€Y

1694

§S.84

Ll

6GGH

Hi

LESY

fepoetcd

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 14 wwPDB X-ray Structure Validation Summary Report 300J
4 Data and refinement statistics (i)
Property Value Source
Space group H32 Depositor
Cell constants 247.60A 247.60A 630.86A .
Depositor
a, b, c,a, B,y 90.00° 90.00°  120.00°
. 19.99 - 2.50 Depositor
Resolution (4) 19.99 — 2.50 EDS
% Data completeness 98.5 (19.99-2.50) Depositor
(in resolution range) 98.5 (19.99-2.50) EDS
Rinerge (Not available) Depositor
Rsym 0.11 Depositor
<I/o(I)>" 1.95 (at 2.50A) Xtriage
Refinement program PHENIX (phenix.refine: 1.5 2) Depositor
R R 0.178 , 0.220 Depositor
» Phfree 0.170 , 0.213 DCC
Rfree test set 12633 reflections (5.04%) wwPDB-VP
Wilson B-factor (A?) 42.1 Xtriage
Anisotropy 0.030 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.32, 58.8 EDS
L-test for twinning” <|L] > =051, < L*>=10.35 Xtriage
0.000 for -1/3*h+1/3*k+1/3*1,-k,8/3*h+4
* B*kj L 3*1* * *
Estimated twinning fraction 0-000 forl—/23/ *317_}21_/13/ Eth:ll // 33*1i111//?;)*111_2/ 3t Xtriage
0.000 for -h,1/3*h-1/3%k-1/3%1,-4/3*h-8,/3%k
+1/3*
F,.F. correlation 0.96 EDS
Total number of atoms 39092 wwPDB-VP
Average B, all atoms (A?) 51.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 1.61% 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.
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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: GOL,
G6P, G6Q

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 0.44 0/4805 0.61 1/6510 (0.0%)

1 B 0.41 0/4783 0.59 1/6478 (0.0%)

1 C 0.43 0/4714 0.59 0/6384

1 D 0.42 0/4712 0.59 1/6380 (0.0%)

1 E 0.41 0/4734 0.58 2/6409 (0.0%)

1 F 0.40 0/4662 0.57 1/6312 (0.0%)

1 G 0.41 0/4736 0.56 0/6414

1 H 0.42 0/4780 0.57 0/6475
All All 0.42 | 0/37926 | 0.58 | 6/51362 (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 E 0 1

There are no bond length outliers.

The worst 5 of 6 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(®)
1 F 567 | VAL | CB-CA-C | -6.09 99.84 111.40
1 E 157 | GLY | N-CA-C |-5.81 98.57 113.10
1 B 421 | ARG | N-CA-C | 5.72 126.44 111.00
1 D 518 | VAL | CB-CA-C | -5.54 100.87 111.40
1 A 320 | ILE | CB-CA-C | -5.25 101.09 111.60

There are no chirality outliers.

All (1) planarity outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
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Mol | Chain | Res | Type | Group
1 E 425 | 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.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 4718 0 4704 61 0
1 B 4697 0 4698 106 0
1 C 4631 0 4638 99 0
1 D 4634 0 4640 89 0
1 E 4647 0 4666 81 0
1 F 4583 0 4617 149 0
1 G 4653 0 4669 72 0
1 H 4692 0 4703 68 0
2 A 10 0 3 0 0
2 B 10 0 3 2 0
2 C 10 0 d 2 0
2 D 10 0 d 1 0
2 E 10 0 d 2 0
2 F 10 0 3 4 0
2 G 10 0 3 0 0
2 H 10 0 3 1 0
3 A 16 0 11 0 0
3 B 16 0 11 0 0
3 C 16 0 11 0 0
3 D 16 0 11 0 0
3 E 16 0 11 0 0
3 F 16 0 11 0 0
3 G 16 0 11 0 0
3 H 16 0 11 0 0
4 A 6 0 8 0 0
4 B 6 0 8 0 0
4 C 6 0 8 0 0
4 D 6 0 8 0 0
4 E 6 0 8 1 0
4 F 6 0 8 0 0
4 G 6 0 8 0 0
4 H 6 0 8 0 0
d A 16 0 11 3 0

Continued on next page...
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
d B 16 0 11 0 0
3 C 16 0 11 3 0
> D 16 0 11 1 0
3 E 16 0 11 1 0
d F 16 0 11 4 0
d G 16 0 11 2 0
d H 16 0 11 0 0
6 A 231 0 0 2 0
6 B 192 0 0 3 0
6 C 196 0 0 3 0
6 D 244 0 0 5 0
6 B 123 0 0 1 0
6 F 123 0 0 2 0
6 G 175 0 0 2 0
6 H 169 0 0 2 0

All All 39092 0 37615 720 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 720 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:B:242:ALA:HB3 | 1:B:243:GLY:HA3 1.32 1.10
1:H:230:LYS:HE3 1:H:231:ARG:H 1.11 1.10
1:B:236:SER:HA | 1:B:237:ASN:HB2 1.14 1.07
1:B:236:SER:HA 1:B:237:ASN:CB 1.92 0.97
1:F:569:GLU:HG3 | 5:F:610:G6Q:02 1.66 0.94

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 611/608 (100%) | 586 (96%) | 21 (3%) 4 (1%) 2239
1 B 608/608 (100%) | 577 (95%) | 21 (4%) | 10 (2%) E 17
1 C 599/608 (98%) 572 (96%) | 20 (3%) 7 (1%) 137 24
1 D 601/608 (99%) 576 (96%) | 18 (3%) 7 (1%) 137 24
1 E 600/608 (99%) 566 (94%) | 28 (5%) 6 (1%) 157 28
1 F 590/608 (97%) 531 (90%) | 47 (8%) | 12 (2%) 12
1 G 602/608 (99%) 576 (96%) | 22 (4%) 4 (1%) 2239
1 H 608/608 (100%) | 587 (96%) | 19 (3%) 2 (0%) 41 61
All All 4819/4864 (99%) | 4571 (95%) | 196 (4%) | 52 (1%) 147 26

5 of 52 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 B 237 ASN
1 B 241 ASP
1 B 242 ALA
1 B 284 ASN
1 B 285 ALA

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 498/499 (100%) | 472 (95%) | 26 (5%) 23 44
1 B 497/499 (100%) | 474 (95%) | 23 (5%) 27 50
1 C 490/499 (98%) 469 (96%) | 21 (4%) 29 53
1 D 488/499 (98%) 464 (95%) | 24 (5%) 25 A7
1 E 492/499 (99%) 466 (95%) | 26 (5%) 221 43
1 F 487/499 (98%) 453 (93%) | 34 (%) 157 29
1 G 493/499 (99%) 471 (96%) | 22 (4%) 27 51
1 H 497/499 (100%) | 474 (95%) | 23 (5%) 27 50

Continued on next page...
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

All | ANl | 3942/3992 (99%) | 3743 (95%) | 199 (5%) | 24 46

5 of 199 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 D 497 TYR
1 E 415 LEU
1 H 164 ARG
1 D 567 VAL
1 E 202 ARG

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 13 such
sidechains are listed below:

Mol | Chain | Res | Type
1 E 446 GLN
1 F 86 HIS
1 G 71 HIS
1 D 52 GLN
1 G 52 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 monosaccharides in this entry.

5.6 Ligand geometry (i)

32 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

WO RLDWIDE

PROTEIN DATA BANK
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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 RMSZg 47| > 2
1 [GOL| E |609| - 555 | 0.34 555 | 0.80 0
5 | GeQ | D 611 | - [141515| 1.65 | 4(28%) | 2021,21 | 1.17 | 2 (10%)
5 | GeQ | G 60| - 141515 ] 1.47 | 3(21%) | 202121 ] 1.00 | 1 (5%)
5 | GeQ | F [ 610 - [141515| 1.32 | 3(21%) | 2021,21 | 1.31 | 3 (15%)
5 [ GeQ | B | 610 - 141515 148 | 3(21%) | 202121 | 1.09 | 1 (5%)
3 [ aep | F [615| - [161616| 1.47 | 2 (12%) | 24,2424 | 0.91 0
i [GOL| ®| |609| - 555 | 048 555 | 043 0
3 [a6p | G [613] - [161616] 1.49 | 2 (12%) | 24,2424 | 1.22 | 3 (12%)
1 [GOL| A 609 - 555 | 0.36 555 | 0.50 0
1 [GOL| C 609 - 555 | 0.32 555 | 0.63 0
3 [a6P | D [609] - 161616 1.45 | 3 (18%) | 242424 | 1.10 | 1 (4%)
3 [a6P | A 611 | - 161616 1.42 | 2 (12%) | 24,2424 | 096 | 1 (4%)
5 | G6Q | C 611 | - |141515| 142 | 3(21%) | 20,21,21 | 1.18 | 2 (10%)
i [GOL| F 609 - 555 | 0.30 555 | 0.53 0
3 [ aep | B 612 - [161616] 1.43 | 2 (12%) | 24,2424 | 0.87 0
5 | G6Q | A | 610 | - |141515| 150 | 3(21%) | 20,21,21 | 1.01 | 1 (5%)
i [GOL| D |60 - 555 | 0.32 555 | 0.44 0
1 [GOL| G 609 - 555 | 0.32 555 | 0.55 0
3 (a6 | C [610] - 161616 1.45 | 2 (12%) | 24,2424 | 1.03 | 2 (8%)
i [GOL| B |609]| - 555 | 0.34 555 | 041 0
3 [ a6P | E | 616 - [161616| 1.50 | 2 (12%) | 24,2424 | 1.63 | 5 (20%)
5 [ GeQ | E | 610 - 141515 1.45 | 4(28%) | 202121 | 113 | 1 (5%)
5 [ GeQ | H [ 610 - 141515 143 | 2 (14%) | 202121 | 117 | 1 (5%)
3 [ a6P | H [614] - [161616] 1.46 | 2 (12%) | 24,2424 | 1.11 | 3 (12%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
’-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals Torsions Rings
4 GOL E 609 - - 2/4/4/4 -
G6Q D 611 - - 6/18/20/20 -
G6Q G 610 - - 4/18/20/20 -
Continued on next page...
gPDB
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Continued from previous page...

Mol | Type | Chain | Res | Link | Chirals Torsions Rings
5 G6Q F 610 - - 9/18/20/20 -
5t G6Q B 610 - - 5/18/20/20 -

3 G6P F 615 - - 1/6/26/26 | 0/1/1/1
4 GOL H 609 - - 4/4/4/4 -
3 G6P G 613 - - 0/6/26/26 | 0/1/1/1
4 GOL A 609 - - 4/4/4/4 -
4 GOL C 609 - - 2/4/4/4 -
3 G6P D 609 - - 0/6/26/26 | 0/1/1/1
3 G6P A 611 - - 1/6/26/26 | 0/1/1/1
5 G6Q C 611 - - 9/18/20/20 -
4 GOL F 609 - - 3/4/4/4 -
3 G6P B 612 - - 1/6/26/26 | 0/1/1/1
5 G6Q A 610 - - 10/18/20/20 -
4 GOL D 610 - - 0/4/4/4 -
4 GOL G 609 - - 4/4/4/4 -
3 G6P C 610 - - 0/6/26/26 | 0/1/1/1
4 GOL B 609 - - 0/4/4/4 -
3 G6P E 616 - - 0/6/26/26 | 0/1/1/1
5 G6Q E 610 - - 11/18/20/20 -
5 G6Q H 610 - - 9/18/20/20 -
3 G6P H 614 - - 0/6/26/26 | 0/1/1/1
The worst 5 of 42 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
5 A 610 | G6Q | 02-C2 | -3.06 1.37 1.43
5 D 611 | G6Q | 02-C2 | -2.95 1.37 1.43
5 G 610 | G6Q | 02-C2 | -2.87 1.38 1.43
3 G 613 | G6P | P-O2P | 2.83 1.65 1.54
5t B 610 | G6Q | 02-C2 | -2.83 1.38 1.43

The worst 5 of 27 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(®) | Ideal(°)
3 E 616 | G6P | C1-O5-Cbh | 4.31 121.79 113.66
5 H 610 | G6Q | O6-C6-Cbh | 3.74 119.33 109.36
5 C 611 | G6Q | O6-C6-C5h | 3.54 118.82 109.36
5 B 610 | G6Q | O6-C6-Ch | 3.46 118.59 109.36
5t E 610 | G6Q | O6-C6-Ch | 3.43 118.52 109.36
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There are no chirality outliers.

5 of 85 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms

609 | GOL | O1-C1-C2-C3
611 | G6Q | O3-C3-C4-C5
611 | G6Q | O5-C5-C6-06
610 | G6Q | C2-C3-C4-Ch
610 | G6Q | C2-C3-C4-04

ot ot| | e s
ool lwliwles

There are no ring outliers.

7 monomers are involved in 15 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 E 609 | GOL 1 0
5 D 611 | G6Q 1 0
5t G 610 | G6Q 2 0
5 F 610 | G6Q 4 0
5 C 611 | G6Q 3 0
5 A 610 | G6Q 3 0
5 E 610 | G6Q 1 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand G6Q G 610
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Ligand G6Q F 610
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Ligand G6Q B 610
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Ligand G6P F 615
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Ligand G6P G 613
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Ligand G6P D 609

Bond lengths Bond angles

Torsions Rings




Page 30 wwPDB X-ray Structure Validation Summary Report 300J

Ligand G6P A 611
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Ligand G6Q C 611
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Ligand G6P B 612

Bond lengths Bond angles

Torsions Rings




Page 33

wwPDB X-ray Structure Validation Summary Report

300J

Ligand G6Q A 610
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Ligand G6P C 610
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Ligand G6P E 616
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Ligand G6Q E 610
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Ligand G6Q H 610
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Ligand G6P H 614

Bond angles

Bond lengths

Torsions

Rings

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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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 608,/608 (100%) -0.41 18 (2%) 50 53 | 20,37,72,168 | 1 (0%)
1 B 608,/608 (100%) -0.15 33 (5%) 25 27 |23,43,106, 131 | 1 (0%)
1 C 601/608 (98%) -0.27 22 (3%) 41 45 | 18,39, 96, 137 | 1 (0%)
1 D 602,/608 (99%) -0.16 27 (4%) 33 36 | 17,37, 115, 142 0

1 E 602/608 (99%) -0.23 25 (4%) 36 39 | 23,47, 90,152 | 2 (0%)
1 F 594/608 (97%) 0.36 93 (15%) | 2 24, 47, 129, 158 0

1 G 605/608 (99%) 0.06 56 (9%) 18|18 |20, 42,131,170 | 1 (0%)
1 H 608,/608 (100%) -0.34 24 (3%) 39 42 | 24,44, 80,135 | 2 (0%)
All | Al | 4828/4864 (99%) -0.14 | 298 (6%) 120 21 |17, 43,109, 170 | 8 (0%)

The worst 5 of 298 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
238 | LEU 10.4
138 | GLY 9.6
138 | GLY 8.9
239 | GLN 8.6
238 | LEU 8.6

[y QY [ ey
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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 monosaccharides 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. 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
3 G6Q F 610 | 16/16 0.75 0.37 63,91,104,108 0
d G6Q G 610 | 16/16 0.85 0.26 59,90,102,107 0
2 GLU F 701 | 10/10 0.86 0.20 73,75,80,82 0
d G6Q E 610 | 16/16 0.86 0.30 | 95,104,115,118 0
4 GOL C 609 6/6 0.87 0.27 56,60,64,66 0
> G6Q B 610 | 16/16 0.87 0.31 60,86,96,100 0
S G6Q C 611 | 16/16 0.88 0.26 57,77,89,94 0
4 GOL F 609 6/6 0.89 0.21 55,56,57,59 0
d G6Q H 610 | 16/16 0.89 0.29 76,91,103,105 0
4 GOL B 609 6/6 0.90 0.18 01,54,54,56 0
4 GOL A 609 6/6 0.90 0.22 59,62,65,68 0
4 GOL G 609 6/6 0.90 0.19 56,58,59,64 0
2 GLU B 701 | 10/10 0.91 0.20 74,83,85,88 0
S G6Q A 610 | 16/16 0.91 0.25 56,70,83,88 0
2 GLU G 701 | 10/10 0.91 0.15 68,78,81,82 0
d G6Q D 611 | 16/16 0.92 0.20 63,71,78,82 0
2 GLU D 701 | 10/10 0.93 0.17 64,66,67,67 0
4 GOL E 609 6/6 0.94 0.15 47,51,53,57 0
2 | GLU | E | 70L | 10/10 | 0.95 | 0.13 | 34,42,44,44 0
4 GOL D 610 6/6 0.95 0.15 56,56,57,57 0
2 GLU C 701 | 10/10 0.95 0.12 36,46,61,62 0
4 GOL H 609 6/6 0.96 0.17 47,53,55,58 0
2 GLU H 701 | 10/10 0.97 0.10 39,43,48,49 0
2 GLU A 701 | 10/10 0.98 0.12 30,35,36,38 0
3 G6P E 616 | 16/16 0.98 0.13 31,37,43,44 0
3 G6P C 610 | 16/16 0.98 0.11 20,25,27,31 0
3 G6P F 615 | 16/16 0.99 0.11 29,32,38,39 0
3 | G6P A | 611 | 16/16 | 0.99 | 0.12 | 22,26,31,32 0
3 | G6P | G | 613 | 16/16 | 0.99 | 0.10 | 24,28,34,34 0
3 G6P D 609 | 16/16 0.99 0.12 23,27,29,29 0
3 G6P H 614 | 16/16 0.99 0.12 22,29,34,36 0
3 G6P B 612 | 16/16 0.99 0.11 24,28,34,39 0

The following is a graphical depiction of the model fit to experimental electron density of all
instances of the Ligand of Interest. In addition, ligands with molecular weight > 250 and outliers
as shown on the geometry validation Tables will also be included. Each fit is shown from different

orientation to approximate a three-dimensional view.
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Electron density around G6Q F 610:

at 0.7 rmsd) in gray

(

9mF,-DF,.
mF,-DF. (at 3 rmsd

in purple (negative)
positive)

)
(

and green

Electron density around G6Q G 610:

at 0.7 rmsd) in gray

e (

2mF,-DF

<

2

-+~

<

Y0l

5}

G

=T

£

=

p.%

R=I=

E 5

aelse!
=

T <

Q

e

A

[}

=

g

w_ 0

R LDWIDE
PROTEIN DATA BANK



Page 42 wwPDB X-ray Structure Validation Summary Report

300J

Electron density around G6Q E 610:

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

Electron density around G6Q B 610:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around G6Q C 611:

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

Electron density around G6Q H 610:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around G6Q A 610:

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

Electron density around G6Q D 611:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around G6P E 616:

2mF,-DF, (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around G6P C 610:

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

Electron density around G6P F 615:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around G6P A 611:

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

Electron density around G6P G 613:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around G6P D 609:

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

Electron density around G6P H 614:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around G6P B 612:

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

6.5 Other polymers (i)

There are no such residues in this entry.


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