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Title
Authors
Deposited on
Resolution

Mar 5, 2026 — 06:28 PM UTC

2FHG / pdb_00002thg

Crystal Structure of Mycobacterial Tuberculosis Proteasome

Hu, G.; Lin, G.; Wang, M.; Dick, L.; Xu, R.M.; Nathan, C.; Li, H
2005-12-23

3.23 A(reported)

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 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

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



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:

X-RAY DIFFRACTION

The reported resolution of this entry is 3.23 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
Rfrec B
Clashscore
Ramachandran outliers
Sidechain outliers

RSRZ outliers NN

Worse

Percentile Ranks

Value
(j— 250
-l (9
I 3%
W 3 3%

0.7%

Better

I Percentile relative to all X-ray structures

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

Motric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Riyree 180053 2153 (3.28-3.20)
Clashscore 190562 2275 (3.28-3.20)
Ramachandran outliers 187476 2233 (3.28-3.20)
Sidechain outliers 187428 2232 (3.28-3.20)
RSRZ outliers 180081 2153 (3.28-3.20)

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 1 250 53% 30% 5%  12%
1 A 250 . 54% 30% <12%
1 B 250 53% 30% 2%
1 D 250 54% 32% %
1 F 250 54% 30% .12%

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

Mol | Chain | Length Quality of chain
;/0
L __ |
53% 31% . 12%
1 I 250
%
. L |
(] (] . ‘0
1 K 250 53% 32% 12%
%
. . __ |
1 M 250 54% 30% . 12%
I
54% 30% . 12%
1 @) 250
I
56% 28% . 12%
1 250
%
. I
(] (] (] 0
1 S 250 52% 31% 5%  12%
I
57% 27% . 12%
1 U 250
%
. I
(] (] . (]
1 %Y 250 53% 32% 12%
%
. I
1 Y 250 56% 28% . 12%
2 2 240 60% 28% 5% 8%
%
| —
2 C 240 61% 27% 5% 8%
%
- —
2 E 240 58% 29% 5% 8%
2 G 240 57% 31% 5% 8%
2 H 240 60% 28% %
2 J 240 61% 26% 5% 8%
2 L 240 58% 29% 5% 8%
2 N 240 60% 28% 5% 8%
2 P 240 59% 29% 5% 8%
2 R 240 62% 25% 5% 8%
2 T 240 58% 29% 5% 8%
2 Vv 240 59% 28% 5% 8%
2 X 240 59% 29% 5% 8%
2 y/ 240 59% 28% 5% 8%
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2 Entry composition (i)

There are 3 unique types of molecules in this entry. The entry contains 46846 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 20S proteasome, alpha and beta subunits.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
L) A 220 ?e)sst;;l 1(%8 31(\)19 3(2)2 g 0 0 0
1 B 220 ?éga; 1(%8 31(\)19 3(2)2 § 0 0 0
L b 220 ?2521 1(?58 31(\)I9 3(2)2 g 0 0 0
! K 220 ?5531 10058 31(\)19 3(2)2 g 0 0 0
L ! 220 ?égazl 1(%8 31(\;9 3(2)2 g 0 0 0
L | K 220 ?ég;l 1(?58 31(\)I9 3(2)2 g 0 0 0
L) M 220 ?ég;l 1(?58 31(\)I9 3(2)2 g 0 0 0
L) o 220 f(étgzl 1558 31(\)I9 3(2)2 g 0 0 0
1 Q 220 ?gtgzl 10058 31(\)I9 3(2)2 2 0 0 0
L 5 220 ?gtgzl 10C58 31(\)19 3(2)2 g 0 0 0
Ly v 220 ?gtga; 10C58 31(\)19 3(2)2 g 0 0 0
L W 220 ?gtga; 1(%8 31(\)19 3(2)2 g 0 0 0
L 220 ?gga; 1OC58 31(\)19 3(2)2 g 0 0 0
L L 220 ?2?21 1(%8 31(\)19 3(2)2 g 0 0 0

There are 42 discrepancies between the modelled and reference sequences:

Chain

Residue

Modelled | Actual Comment

Reference

A

-1

MET

- initiating methionine

GB 13881852

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

Chain | Residue | Modelled | Actual Comment Reference
A 0 ASN - cloning artifact GB 13881852
A 1 SER - cloning artifact GB 13881852
B -1 MET - initiating methionine | GB 13881852
B 0 ASN - cloning artifact GB 13881852
B 1 SER - cloning artifact GB 13881852
D -1 MET - initiating methionine | GB 13881852
D 0 ASN - cloning artifact GB 13881852
D 1 SER - cloning artifact GB 13881852
F -1 MET - initiating methionine | GB 13881852
F 0 ASN - cloning artifact GB 13881852
F 1 SER - cloning artifact GB 13881852
I -1 MET - initiating methionine | GB 13881852
I 0 ASN - cloning artifact GB 13881852
I 1 SER - cloning artifact GB 13881852
K -1 MET - initiating methionine | GB 13881852
K 0 ASN - cloning artifact GB 13881852
K 1 SER - cloning artifact GB 13881852
M -1 MET - initiating methionine | GB 13881852
M 0 ASN - cloning artifact GB 13881852
M 1 SER - cloning artifact GB 13881852
O -1 MET - initiating methionine | GB 13881852
O 0 ASN - cloning artifact GB 13881852
O 1 SER - cloning artifact GB 13881852
Q -1 MET - initiating methionine | GB 13881852
Q 0 ASN - cloning artifact GB 13881852
Q 1 SER - cloning artifact GB 13881852
S -1 MET - initiating methionine | GB 13881852
S 0 ASN - cloning artifact GB 13881852
S 1 SER - cloning artifact GB 13881852
U -1 MET - initiating methionine | GB 13881852
U 0 ASN - cloning artifact GB 13881852
U 1 SER - cloning artifact GB 13881852
W -1 MET - initiating methionine | GB 13881852
W 0 ASN - cloning artifact GB 13881852
W% 1 SER - cloning artifact GB 13881852
Y -1 MET - initiating methionine | GB 13881852
Y 0 ASN - cloning artifact GB 13881852
Y 1 SER - cloning artifact GB 13881852
1 -1 MET - initiating methionine | GB 13881852
1 0 ASN - cloning artifact GB 13881852
1 1 SER - cloning artifact GB 13881852

e Molecule 2 is a protein called proteasome, beta subunit.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
[ w | m [T el | [
IR T Y HEEERE
IDERF Y HEEERE
IR F T Y HEEERE
IR T T Y HEEEEE
IEERE T Y HEEERE
IEERE Y HEEEEE
IRERF T Y HEEEEE
IDERF T YHEEEEE
2 T 222 fggaSl 10%7 21;;]2 3(2)4 g 0 0 0
2V 2 | o 100 e a s 0 0 0
2| X 2| o 100 e au s 0 0 0
2| Z 2 | o 100 e a s 0 0 0
2| 2 20 | o 100 e au s 0 0 0

There are 84 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
H 535 HIS - expression tag | GB 13881852
H 536 HIS - expression tag | GB 13881852
H 237 HIS - expression tag | GB 13881852
H 238 HIS - expression tag | GB 13881852
H 539 HIS - expression tag | GB 13881852
H 540 HIS - expression tag | GB 13881852
C 535 HIS - expression tag | GB 13881852
C 536 HIS - expression tag | GB 13881852
C 537 HIS - expression tag | GB 13881852
C 538 HIS - expression tag | GB 13881852
C 539 HIS - expression tag | GB 13881852
C 540 HIS - expression tag | GB 13881852

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

Chain | Residue | Modelled | Actual | Comment Reference
E 535 HIS - expression tag | GB 13881852
E 536 HIS - expression tag | GB 13881852
E 237 HIS - expression tag | GB 13881852
E 538 HIS - expression tag | GB 13881852
E 539 HIS - expression tag | GB 13881852
E 540 HIS - expression tag | GB 13881852
G 535 HIS - expression tag | GB 13881852
G 536 HIS - expression tag | GB 13881852
G 537 HIS - expression tag | GB 13881852
G 538 HIS - expression tag | GB 13881852
G 539 HIS - expression tag | GB 13881852
G 540 HIS - expression tag | GB 13881852
J 535 HIS - expression tag | GB 13881852
J 536 HIS - expression tag | GB 13881852
J 537 HIS - expression tag | GB 13881852
J 238 HIS - expression tag | GB 13881852
J 539 HIS - expression tag | GB 13881852
J 540 HIS - expression tag | GB 13881852
L 535 HIS - expression tag | GB 13881852
L 536 HIS - expression tag | GB 13881852
L 537 HIS - expression tag | GB 13881852
L 538 HIS - expression tag | GB 13881852
L 539 HIS - expression tag | GB 13881852
L 540 HIS - expression tag | GB 13881852
N 535 HIS - expression tag | GB 13881852
N 536 HIS - expression tag | GB 13881852
N 537 HIS - expression tag | GB 13881852
N 538 HIS - expression tag | GB 13881852
N 539 HIS - expression tag | GB 13881852
N 540 HIS - expression tag | GB 13881852
P 535 HIS - expression tag | GB 13881852
P 536 HIS - expression tag | GB 13881852
P 537 HIS - expression tag | GB 13881852
P 538 HIS - expression tag | GB 13881852
P 539 HIS - expression tag | GB 13881852
P 540 HIS - expression tag | GB 13881852
R 535 HIS - expression tag | GB 13881852
R 536 HIS - expression tag | GB 13881852
R 537 HIS - expression tag | GB 13881852
R 538 HIS - expression tag | GB 13881852
R 539 HIS - expression tag | GB 13881852
R 540 HIS - expression tag | GB 13881852

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

Chain | Residue | Modelled | Actual | Comment Reference
T 535 HIS - expression tag | GB 13881852
T 536 HIS - expression tag | GB 13881852
T 237 HIS - expression tag | GB 13881852
T 538 HIS - expression tag | GB 13881852
T 539 HIS - expression tag | GB 13881852
T 540 HIS - expression tag | GB 13881852
\Y 535 HIS - expression tag | GB 13881852
\Y 536 HIS - expression tag | GB 13881852
\Y 237 HIS - expression tag | GB 13881852
\Y 538 HIS - expression tag | GB 13881852
\Y 539 HIS - expression tag | GB 13881852
\Y 540 HIS - expression tag | GB 13881852
X 535 HIS - expression tag | GB 13881852
X 536 HIS - expression tag | GB 13881852
X 537 HIS - expression tag | GB 13881852
X 238 HIS - expression tag | GB 13881852
X 539 HIS - expression tag | GB 13881852
X 540 HIS - expression tag | GB 13881852
7 535 HIS - expression tag | GB 13881852
/ 536 HIS - expression tag | GB 13881852
/ 537 HIS - expression tag | GB 13881852
7 538 HIS - expression tag | GB 13881852
Z 539 HIS - expression tag | GB 13881852
Z 540 HIS - expression tag | GB 13881852
2 535 HIS - expression tag | GB 13881852
2 536 HIS - expression tag | GB 13881852
2 537 HIS - expression tag | GB 13881852
2 538 HIS - expression tag | GB 13881852
2 539 HIS - expression tag | GB 13881852
2 540 HIS - expression tag | GB 13881852

e Molecule 3 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 A 2 TOQtal (2) 0 0
3 H 1 Toltal (1) 0 0
3 B 7 TO,;al (,? 0 0
3 C 6 Togal (6? 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 | D 11 T‘itlal ﬁ 0 0
3 E 9 Togal (g 0 0
3 F 10 T‘ig‘“ 1% 0 0
3 a 9 Togal g 0 0
3 I 7 To;al (7) 0 0
3 J 5 Togal (5) 0 0
3 K 15 T(l)gal 105 0 0
3 L 4 Toial 2 0 0
3 M 11 T(l)tlal ﬁ 0 0
3 N 7 TO,;al (7) 0 0
3 0 8 Togal g 0 0
3 P 4 Tofl El) 0 0
5 Q 6 Togal (6) 0 0
3 R 5 Togal (5) 0 0
3 S 13 T(l’gal E), 0 0
3 T 6 Togal (6? 0 0
3 U 7 TO;al (7) 0 0
3 \% 10 T‘igal 1% 0 0
3 W 8 Togtal g 0 0
3 X 4 Toial 2 0 0
3 | v 12 T(igal g 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 | 7 7 foral O 0 0
3 1 13 foral 9 0 0
3| 2 19 fowl 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: 20S proteasome, alpha and beta subunits

%
. I ]
Chain A: 54% 30% . 12%

= o — - (SRS 3] 2] < < o < < < 0 0 0 1) O © © © N~ N Q

[ =g ~ o< H o< x - = =< A ~ 0 53 (PSS < < B (=) ~ (=]
3] 0
— —
N N
= <

e Molecule 1: 20S proteasome, alpha and beta subunits

Y89
D93
L99
I110
T112
E113
Q114
A115
P117

L1203
V205
5207
1208
V210
L213
P218

O N m © o
INENEAENE IS ]
gNNg N N

< = —

. L __ |
Chain B: 53% 30% 1%

o - o © @ o re) © o o (] ©
o v-t-v-i(\l-gc‘l-(‘l W)-ﬂ' ﬂ‘ﬂ‘-ﬂ‘-
B o< < - o< H < x = = = < %)
- ~ o
~ -3 o
) o) -4-8-:
4 =] = I (=]

s} 0
(=] o
(3] )
= =4

e Molecule 1: 20S proteasome, alpha and beta subunits

K52
S54
E55
L56
Y57
A65
F68
E70
F71
N73
L74
R75
D83

R189

. I
Chain D: 54% 32% . 12%

= — — 3] N A 3] [ < & & < 0 [T QT RYe]

o< Mo o< £ H < X = = =< ~ 53 n |4

[}

©
**

D90
D93
|
L99
|
I110

WO RLDWIDE

er

PROTEIN DATA BANK


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

2FHG

wwPDB X-ray Structure Validation Summary Report

Page 12

9TZN
STCY

20S proteasome, alpha and beta subunits

€1C1
(4548

0t1ZA

L02S

S0ZA

€021

e Molecule 1

12%

30%

< w0 ©
0 0 1
n [ A

54%

Chain F

£80d

o s w
NN N
Izlm

~
~
=]

0,4

894

S9Y

£9Y

o]
0
A

(41

874

©
<
a,

<
S
m

evy

o
Ny
I>

071

0EA

8¢

Ssev
7Tl

ozv
611

914

110

6.1Q

SLTV

€L73
cLIY

€971

1914
09T.L

831D

9STI
SSTA

05873

LYTI

157428

+

LETH

SETH

1

0ETA
6CTH

LTTA

0ZTA

811X
L11d

STTV
vI10
€179
CITL

OTTI

TOTN

661

164

L}

e Molecule 1

684

3

LETY
SETA

0€TT

§seeI

cced
13444

81¢d

1544

€121
{414

0TCA

0TS

S0TA

20S proteasome, alpha and beta subunits

€021

68TH
88171

S8TA

€871

12%

O | ™ ©
KNS N NSNS
IIDIl k‘II;Z IIl= i

31%

53%

894

o
©
<

99T
S63a

Iv
0
0

874

06TV
68TH

S8TA

€8T1

+

6.1d

SLTV

eL1d
CTLIY

1918
09TL

8STH

9GTH
SSTA

0§73

L9TI

911

+

SETH

1
o

0E€TA
6CTH

LTTA

€210

0ZTA

8TTA
L11d

STTV
TI0
€17d
CTTL

0TTI
S0Th

661

684

LETY

® SEzA
0€TT
9zTL
ceed
Teey
(44°S
L1284

STCY

20S proteasome, alpha and beta subunits

€1T1
(4548

0T12A

L02S

S0ZA

€021

2618

e Molecule 1

12%

32%

53%

Chain K

{4’}

6814

S8TA

€871
28TH

6.1Q

SLTV

€LTd
CTLIY

1918
09T.L

831D

SSTA

0§74

LYTI

15428

+

LETH

Ll

OETA
6CTH

L2TA

0ZTA

8TTA
L11d

STTV
j2710]
€114
CITL

OTTI

661

164

684

€8d

20S proteasome, alpha and beta subunits

€1CT
(454

0T2A

L02s

S0CA

€021

e Molecule 1

2%

12%

30%

54%

Chain M

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



2FHG

wwPDB X-ray Structure Validation Summary Report

Page 13

1

941

0
0
i

omo o o o © o <
[ as &« < < n n
=3 = =< [ [ ) B3 wn

20S proteasome, alpha and beta subunits

o < oo
3] [ 3]
<< < x

©
—
"

Ty

0Td

S8TA

€8TI
28TY

6.1Q

€LT3

"

1912
09TL

81D
9STH
SSTA
7STA
0STa
LYTI

15749}

+

SETY

0ETA

6CTH

L2TA

(4458

0ZTA

8TTX
L11d

STTV
i431]
faace
CITL

0TTI
SOTD

6671

684

STCV

€121
(4548

0t1ZA

L02S

S0CA

€021

6874

e Molecule 1

12%

30%

54%

Chain O

9TYH

110
(0] %1

L

68TH
88TT

S8TA

€8T1

+

6.1d

SLTY

eLtd
LIV

€971

1914
0971

8STD

9GTH
SGTA

0STd

LYTI

157428

+

O0ETA
6CTH

LTTA

8TTA
L11d

STTV
YITh
€773
CITL

OTTI

661

L}

684

20S proteasome, alpha and beta subunits

e Molecule 1

12%

28%

56%

Chain Q

€80

S.4

TLd
0,4

894

S9Y

9y

3

LSA
991
Eisict
7SS

(41

8%d

9%d

[}
<
<

o
=
I>

071

0EA

8¢

L

6874

S8TA

€8TI

+

6.1Q

SLTY

eL1d

0ZTA

8TTX
L11d

STTV
$TT0
€11d
0OTTI
SOTD

6671

684

LETY

20S proteasome, alpha and beta subunits

SGETA

€121
(4548

0T1ZA

1028

S0TA

€021

e Molecule 1

2%

12%

5%

31%

52%

Chain S

914

(43
TT0
0Ty

+

6.1d

9.L1S
SLTV

€LTH
LIV

1914
09TL

891D

9STI
SSTA

0STd

Ll

1711

+

SETH

1

O0ETA
6CTH

L2TA

€210

0CTA

8TTA

® /L11d

STTV
P10
€173
CITL

OTTI

LOT'T

S0Th

661

L]

684

O

R LDWIDE
PROTEIN DATA BANK

W



2FHG

wwPDB X-ray Structure Validation Summary Report

Page 14

L1724

STV

€121
CTITA

0t1ZA

0TS

S0TA

€021

6814

G8TA

e Molecule 1

€8TI

20S proteasome, alpha and beta subunits

12%

27%

57%

Chain U

€80

S.d

TLd
0,3

894

0E€A

8¢

914

110
01

6814

SG8TA

€811

6.1Q

€73

1914
0971

8S9TD
LSTD

SSTA

0S1d

LTI

1542}

+

SETH

*

0ETA
6CTH

L2TA

0ZTA

8TTA
L11d

STTY
j230)
€174
(4328

eeed
Teey
(44

81¢d

1544

€121
CTITA

ot1ZA

0TS

e Molecule 1

S0TA

€021

20S proteasome, alpha and beta subunits

2%

Chain W: =

12%

32%

< 10 ©
0 0 0
wn M3

53%

9.4
S.d

TLd
0,3

894

S9V

9V

8Gd

{4’}

9%d

€YY

]
<l'
=

071

0EA

8Ty

ey

Iq‘
N
=]

{49

oz
611

9TYd
STd

(43
110
0Ty

€L7d
CTLIY

€971

1914
09T.L

831D

9GTH
SSTA

1S1d

L

LYTI

157428

6ETA

SeTY

1

20S proteasome, alpha and beta subunits

OETA
6CTH

LETY

@® SETA

€121
(454

0TZA

L02S

S0CA

€021

68TH
8811

e Molecule 1

2%

12%

28%

56%

Chain Y

(472

0%1

110
(%c4

[ ] 6d

0971

851D

9GTH
SSTA

TS1d

1

LYTI

15428

+

0ETA
6CTH

L2TA

€210

® L1id

23]
€11d

OTTI

6671

684

L€TH

SecA

0€eT

122D

L

20S proteasome, alpha and beta subunits

ceed
3444
(44

81¢d

1544

€121
(4548

0oTzA

0TS

S0CTA

e Molecule 1

€021

12%

5%

30%

53%

Chain 1

O

R LDWIDE
PROTEIN DATA BANK

W



2FHG

wwPDB X-ray Structure Validation Summary Report

Page 15

1

9.4
S.d
PL1

TLd
0,3

894

S9V

9V

3

LSK
99T
S64
¥sS

{4’}

8vYd

9%d

€YY
{47\

ov1
6EA

0EA

6814

S8TA

€811

+

6.1Q

SLTV

€LTd
CTLIY

1914
09T.L

831D

9STH
SSTA
¥STA
0ST7d
LYTI

15428

1

3

0€TT

i

§seeI

zeed
Teey
[U44°S

81¢d

STCV

€7C1
(454

0TCA

8021
L02s

S0CA

proteasome, beta subunit

e Molecule 2

8%

28%

60%

Chain H

00%Y

86€T
LBED

S6EN

E€6EV

06EN

88¢Y

EVEL

+

Tvel

LEEL

veen
€EEN

TCEL
0ozes
61€Yd
81€Yd

L

-

YIEN
60€d
80€X
L0eX
voen

TOEL

oSy

96¥1

06%I

28%D

087y

9.%a

0LYY
69%d

9974
Y9v'1

29vs
T9%a
09%D
657

9S¥h

{428

0S7I
677S

LY¥A

LEVD

SEVD
veEVE

CEYA

0ETN

82¥D

9THY

veva

Y1vd

[458]

70¥1
€0%T

proteasome, beta subunit

LTSI

G194

e Molecule 2

€151

6054
80SS

90Sd
S0SA

8%

5%

27%

61%

v0¥1
€071

00%Y

86€1

S6EN

T6€T
06EN

83¢Y

8¢y

08€I

SLeLl

89¢e)

S9€H
voexa

6GEX

§Ged

csey

0sey

£vel

TveL

LEEL

€EEN

11

Teel
0ozes
61€Yd

60€d
80€X
L0€X
woen

TOEL

90Sd
S0SA

20osvy

96¥%1

26%d

0671

0STI
67¥S

LY¥A

Ll

s

LEVD

SEVD
YeEVE

ey

0ETN

1470

¥zva

8TSI
LTSI
915V

e Molecule 2

4514

L

6054
80SS

proteasome, beta subunit

8%

5%

29%

58%

2%
n

Chain E

°9%s

09%D
657

9S¥h

0S¥

+

LEVD

SEVD

H

0EYN

8T¥D

¥Zva

13

Y1vd

[454]

v0%1
€071

007V

L6ED

S6EN

T6€T
06EN

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



2FHG

wwPDB X-ray Structure Validation Summary Report

Page 16

6193

proteasome, beta subunit

L1SI

6054
80SS

S0SA

20osY

e Molecule 2

8%

5%

31%

57%

Chain G

86€T

S6EN

T6€T
06EN

88€Y

28eY

SLEL

89€X

S9€H
voed

6SEX

sGed

TSEV

8¥D
871
08%Y

8.%Q

9.%Q
SLPV

0LvY
99%A

S9%Yd
Yo%

29S8
To%a
09%D
657

9S¥h

(428

0S¥

Ly¥N

Ll

1544

LEVD

SEVD
veva

CEY

0EPN

82¥D

9THY

veva

ST
Y1vd

458

70v1
€0¥T

00%Y
66€T

81SI
L1SI

YISV

L

proteasome, beta subunit

6094
808s

S0SA

20oSsv

96¥1

26%d

06%I

e Molecule 2

8%

5%

26%

61%

Chain J

v0¥1
€071

00%V

LBED

S6EN

T6€ET
06EN

88¢Y

8¢y

08€I

SLel

69€1
89¢eX

voea

6GEX

[41544

EVEL

el

LEEL

veen
€EEN

11

T2EL

0zes
61€Yd

YIEN
60€d
80€X
L0€X
voen

TOEL

6094
80SS

90Sd
S0SA

oSy

9671

26%d

06%1

83874

987

28¥%D

Ll

¥zva

L1SI

iax14
€157

proteasome, beta subunit

e Molecule 2

8%

5%

29%

58%

Chain L

T6€7T
06EN

88¢€Y

28€Y

08€I

v.LeT

0.L€d

89¢eX

S9€H
voed

6S€X

Ll

CGEV

EVEL

TveL

Legl

veen
EEEN

TEEA

8TeD

T2eL

287D

08%Y

9.%a

0LPY
6973

S9%H
Y9%1

(434
1970
09%D
65%a

957D

(421728

0S¥

LEVD

SEYD

[45c8

0EYN

8T¥D

¥Zva

Y1vd
€1%a
454

v0%1
€0%1

007V

86€T
L6€D

S6EW

€6EV

L1SI

6094
80SS

e Molecule 2

90Sd
S0SA

COoSv

96¥%1

06%I

proteasome, beta subunit

8%

5%

28%

60%

Chain N

O

R LDWIDE
PROTEIN DATA BANK

W



2FHG

wwPDB X-ray Structure Validation Summary Report

Page 17

00%Y

86€T
LBED

S6EN
T6€T
06EN
68€D
88€Y
z8ey
SLEL
0Led
69€T
89¢e%
¥oea
6GEX
SGed

CGEV

¥ved
EVEL

TveL

LEEL

veen
€EEN

11

T2eL
0ZeS
6T€Y
8T€Y

L

YIEW

60ed
80€A
L0e%1

voen
€0€T

TOEL

6094
80SS

S0SA

2osvy

9671

0671

28%D

087y

95%h

€8%1
[4ci72’)

0STI

LY¥N

LEVD

SEVD

1470

vzva

13478

Y01
€0%1

81SI
L1ST

4514

proteasome, beta subunit

e Molecule 2

8%

5%

29%

59%

Chain P

00%Y

86€T
L6€D

T6eT
06EN

88¢gY
z8eY
89¢x

S9EH
¥oed

6SEX
SGed

CSEV

EYEL

TveL

LEEL

veen
EEEN

TEEA

T2eL
ozes
6T€Y
81€Yd

L

YIEW
60€d
80€X
L0e%

voen
€0€T

TOEL

proteasome, beta subunit

8181
L1ST

YISV

6054

80SS

905d
S0SA

oSy

e Molecule 2

8%

5%

25%

62%

Chain R

70v1
€0¥T

00%Y

L6ED

S6EN

T6eeT
06EN

88¢€Y

z8¢eY

89¢€X

S9€H
¥oea

6S€X

Ll

TSeY

EYEL

LEEL

€EEN

TEEA

a1

L

6054
80SS

S0SA

20oSv

96%1

z67d

0671

88%Y4

S8%a

28%D

08¥Y

0LPY

S9%H
79%1

29%s
197
09%D
6S%d

9570

0S¥

~
)

<
(=4

SEVD
veEvE

0EFN

8T¥D

¥Zva

11478

I

81SI
L1ST

proteasome, beta subunit

e Molecule 2

8%

5%

29%

58%

Chain T

EYEL

Tvel

Leel

veen
€EEN

TEEA

TZeL
ozes
61€Yd
81€eY
L1€0

YIEW
60ed
80€X
L0eX
voen

TOEL

S8%Q

z8¥D

08%Y

9.va

0LPY

9974
Y9%1

29%s
197
09%D
65%d

9570

[4sin:8
TS¥Y
0S¥

Ly¥Y

Ll

LEVD

SGEVD
YEVE

2EY

8T¥d

veva

13

ASZ:S

(4545

Y0%1
€0¥T

00%Y

L6ED

S6EN

L1SI

6094
80SS

908d
S0SA

COoSv

96¥1

06%1

88%d

proteasome, beta subunit

e Molecule 2

O

R LDWIDE
PROTEIN DATA BANK

W



2FHG

wwPDB X-ray Structure Validation Summary Report

Page 18

8%

5%

28%

59%

Chain V

S6EN

€68V

T6€T
06EN

88€Y

28EY

08€I

SLeL

89€)

S9€H
voed

6SEX

§5ed

(45134

£YEL

Tvel

LEEL

veen
€EEN

TZeL
ozes
61€Y
81€Yd

L

+

YIEW

60ed
80€X
L0eX

voen
€0€T

TOEL

06%I

8874

S8%Q

28¥D

9S¥h
GSPS

[4si2;8

0SPI

Ly%

+

LEVD

SEVD
YEVE

0EPN

8C¥D

veva

70v1
€0¥T

007V

8TSI
L1SI

YISV

1

6094
808s

S0SA

20osy

867

96¥1

proteasome, beta subunit

e Molecule 2

8%

5%

29%

59%

3

Chain X

86€T

€6EV

T6ET
06EN

88€Y

8¢y

08€I

SLEL

69€T
89¢e)

voed

6SEX

TSEV

0SEV

eYEL

Ll

Tvel
LEEL
veen
€EEN

82D

Ll

TZeL
ozes
61€Yd

L1€0
YIEW
60ed
80€X
L0eX
voen

TOEL

0S¥
677S

LY¥N

LEVD

SEVD
veva

(4578

0EVN

8C¥D

b

yeva

12478

3

Y1vd

(458

v0¥1
€0¥%1

00%Y

8151
L18I

yIaY

L

e Molecule 2

6094
8058

90Sd
S0SA

oSy

9671

proteasome, beta subunit

8%

5%

28%

59%

Chain Z

69€T
89€)

¥oea

6G€X

[4ci4 )
TSEA

E£VEL

LEEL

veen
£EEN

SCEN

1

TCEL
0ZeSs
6T€Y

+

YTEN
€TEA

60€d
80€X
L0O€A
woen

TOEL

06%1

88%4

0S¥H
677S

LY¥3

+

LEVD

SEVD
Yeva

(45745

0EVN

82¥D

¥eva

7091
€0¥%1

007V

86€1

S6EN

8151
L1SI

sl

1

6094
808S

S0SA

oSy

96¥%1

26vd

proteasome, beta subunit

e Molecule 2

8%

5%

28%

60%

Chain 2

(4334

06EN

88€Y

8¢
T8EN

69€T
89€Y

99€L

voed

69€X

CSEV

67EV

E€VEL

TPEL

6€£€d

Ll

LEEL

veen
£EEN

TEEA

1450

Ll

T2eL
0ZeSs
6T€Y
8TeYd

L

2osy
96¥1
06%I
08%Y
9.va
(44

S9vY
79%1

297S
1970

09%D
65%a

957D
SS¥S
[42172:)

0S¥

Ly¥

LEVD

SEVD

(4575

0EVN

8T¥d

vZva

oA

I

® ¥1¥%d
454

Y0%1
€0VT

00%Y

L6ED

O

R LDWIDE
PROTEIN DATA BANK

W



Page 19 wwPDB X-ray Structure Validation Summary Report 2FHG

V505
P506
S508
R509
L513
1517



Page 20 wwPDB X-ray Structure Validation Summary Report 2FHG
4 Data and refinement statistics (i)
Property Value Source
Space group P1211 Depositor
Cell constants 173.33A 113.80A 200.13A .
Depositor
a, b, c, a, B, 90.00°  113.93°  90.00°
. 50.00 - 3.23 Depositor
Resolution (4) 50.00 — 3.23 EDS
% Data completeness 79.6 (50.00-3.23) Depositor
(in resolution range) 79.8 (50.00-3.23) EDS
Rinerge 0.06 Depositor
Reym (Not available) Depositor
<I/o(I)>" 1.49 (at 3.25A) Xtriage
Refinement program REFMAC 5.2.0005 Depositor
R R 0.243 , 0.266 Depositor
7 Phfree 0.247 , 0.250 DCC
Rree test set 2776 reflections (3.04%) wwPDB-VP
Wilson B-factor (A?) 82.0 Xtriage
Anisotropy 0.332 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.34 , 105.7 EDS
L-test for twinning? <|L| > =043, < L?*>=0.26 Xtriage
Estimated twinning fraction 0.046 for h-k,-h-1 Xtriage
F,,F. correlation 0.89 EDS
Total number of atoms 46846 wwPDB-VP
Average B, all atoms (A?) 99.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.55% 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.

O RLDWIDE

PROTEIN DATA BANK
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5 Model quality (i)

5.1 Standard geometry (i)

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 | a7 #|Z] >5 RMSZ #Z] >5

1 1 0.56 0/1717 0.89 0/2320

1 A 0.68 1/1717 (0.1%) 0.92 0/2320

1 B 0.62 0/1717 0.91 0/2320

1 D 0.61 0/1717 0.90 0/2320

1 F 0.59 0/1717 0.89 0/2320

1 I 0.58 0/1717 0.88 0/2320

1 K 0.57 0/1717 0.90 0/2320

1 M 0.59 1/1717 (0.1%) 0.89 0/2320

1 O 0.58 0/1717 0.90 0/2320

1 Q 0.59 0/1717 0.90 0/2320

1 S 0.57 0/1717 0.88 0/2320

1 U 0.57 0/1717 0.90 0/2320

1 W 0.61 0/1717 0.89 0/2320

1 Y 0.57 0/1717 0.88 0/2320

2 2 0.57 0/1662 0.91 1/2254 (0.0%)

2 C 0.69 0/1662 0.92 1/2254 (0.0%)

2 E 0.69 0/1662 0.94 1/2254 (0.0%)

2 G 0.63 0/1662 0.93 0/2254

2 H 0.71 0/1662 0.94 1/2254 (0.0%)

2 J 0.64 0/1662 0.91 1/2254 (0.0%)

2 L 0.66 0/1662 0.93 1/2254 (0.0%)

2 N 0.64 0/1662 0.95 2/2254 (0.1%)

2 P 0.65 0/1662 0.91 1/2254 (0.0%)

2 R 0.65 0/1662 0.94 1/2254 (0.0%)

2 T 0.63 0/1662 0.91 1/2254 (0.0%)

2 \Y 0.63 0/1662 0.93 1/2254 (0.0%)

2 X 0.66 0/1662 0.91 1/2254 (0.0%)

2 Z 0.64 0/1662 0.92 1/2254 (0.0%)
All All 0.62 | 2/47306 (0.0%) | 0.91 | 14/64036 (0.0%)

All (2) bond length outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 235 | VAL | CA-CB | 5.09 1.60 1.54
1 M 235 | VAL | CA-CB | 5.02 1.60 1.54

The worst 5 of 14 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
2 H 415 | GLN | N-CA-C | -6.64 104.33 114.16
2 2 415 | GLN | N-CA-C | -6.63 103.81 114.09
2 Z 415 | GLN | N-CA-C | -6.58 104.42 114.16
2 E 415 | GLN | N-CA-C | -6.46 104.61 114.16
2 \% 415 | GLN | N-CA-C | -6.31 104.83 114.16

There are no chirality outliers.

There are no planarity outliers.

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within
the asymmetric unit, whereas Symm-Clashes lists symmetry-related clashes.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 1 1692 0 1688 77 0
1 A 1692 0 1688 7 4
1 B 1692 0 1688 76 0
1 D 1692 0 1688 72 4
1 F 1692 0 1688 80 0
1 I 1692 0 1688 75 2
1 K 1692 0 1688 84 0
1 M 1692 0 1688 89 0
1 O 1692 0 1688 78 0
1 Q 1692 0 1688 71 0
1 S 1692 0 1688 80 0
1 U 1692 0 1688 69 2
1 W 1692 0 1688 77 1
1 Y 1692 0 1688 73 0
2 2 1638 0 1630 70 1
2 C 1638 0 1630 61 0
2 E 1638 0 1630 64 1
2 G 1638 0 1630 71 3
2 H 1638 0 1630 64 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 J 1638 0 1630 59 2
2 L 1638 0 1630 71 0
2 N 1638 0 1630 68 1
2 P 1638 0 1630 66 1
2 R 1638 0 1630 o8 0
2 T 1638 0 1630 65 0
2 A% 1638 0 1630 68 2
2 X 1638 0 1630 63 3
2 Z 1638 0 1630 65 1
3 1 13 0 0 10 0
3 2 19 0 0 8 0
3 A 2 0 0 2 0
3 B 7 0 0 2 0
3 C 6 0 0 0 0
3 D 11 0 0 3 0
3 E 9 0 0 3 0
3 F 10 0 0 1 0
3 G 9 0 0 3 0
3 H 1 0 0 3 0
3 I 7 0 0 3 0
3 J 5 0 0 0 0
3 K 15 0 0 8 0
3 L 4 0 0 3 0
3 M 11 0 0 5 0
3 N 7 0 0 5 0
3 O 8 0 0 8 0
3 P 4 0 0 0 0
3 Q 6 0 0 2 0
3 R 5 0 0 2 0
3 S 13 0 0 3 0
3 T 6 0 0 4 0
3 U 7 0 0 1 0
3 \Y 10 0 0 4 0
3 W 8 0 0 3 0
3 X 4 0 0 1 0
3 Y 12 0 0 8 0
3 Z 7 0 0 4 0

All All 46846 0 46452 1798 14

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 19.

The worst 5 of 1798 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
2:J:444.LEU:HD12 | 2:7:444:.LEU:HD12 1.27 1.15
2:P:304:VAL:HG21 | 2:P:450:MET:HE1 1.30 1.13
2:L:444.LEU:HD12 | 2:P:444:.LEU:HD12 1.30 1.13
2:J:452:LYS:HG3 3:7:190:HOH:O 1.47 1.12
2:H:304:VAL:HG21 | 2:H:450:MET:HE1 1.32 1.07

The worst 5 of 14 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)
2:G:465:ARG:NE | 2:X:458: THR:CG2[2_ 554] 1.40 0.80
1:A:236:ASP:O | 1:D:133:THR:OG1[2_ 655] 1.59 0.61
2:N:456:GLN:NE2 | 2:7:415:GLN:OE1[1_565] 1.83 0.37
1:W:228:SER:O 2:2:414:PRO:CBJ2_ 544] 1.97 0.23
2:J:456:GLN:NE2 | 2:V:415:GLN:OE1[1_ 545] 2.00 0.20

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

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 1 216/250 (86%) | 188 (87%) | 22 (10%)
1 A 216/250 (86%) | 192 (89%) | 19 (9%)
1 B 216/250 (86%) | 189 (88%) | 21 (10%)
1 D 216/250 (86%) | 193 (89%) | 18 (8%)
1 F 216/250 (86%) | 190 (88%) | 20 (9%)
1 I 216/250 (86%) | 189 (88%) | 22 (10%)
1 K 216/250 (86%) | 191 (88%) | 20 (9%)
1 M 216/250 (86%) | 187 (87%) | 24 (11%)
1 0 216/250 (86%) | 188 (87%) | 23 (11%)
1 Q 216/250 (86%) | 188 (87%) | 23 (11%)

gPDEB
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Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 S 216/250 (86%) | 189 (88%) | 22 (10%) | 5 (2%)
1 U 216/250 (86%) | 189 (88%) | 22 (10%) | 5 (2%)
1 W 216/250 (86%) | 192 (89%) | 19 (9%) | 5 (2%)
1 Y 216/250 (86%) | 187 (87%) | 23 (11%) | 6 (3%)
2 2 220/240 (92%) | 195 (89%) | 22 (10%) | 3 (1%) 9|
2 C 220/240 (92%) | 195 (89%) | 22 (10%) | 3 (1%) 9
2 E 220/240 (92%) | 196 (89%) | 19 (9%) | 5 (2%)
2 G 220/240 (92%) | 196 (89%) | 18 (8%) | 6 (3%)
2 H 220/240 (92%) | 193 (88%) | 22 (10%) | 5 (2%)
2 J 220/240 (92%) | 194 (88%) | 22 (10%) | 4 (2%) 6|
2 L 220/240 (92%) | 194 (88%) | 21 (10%) | 5 (2%)
2 N 220/240 (92%) | 198 (90%) | 16 (7%) | 6 (3%)
2 P 220/240 (92%) | 195 (89%) | 19 (9%) | 6 (3%)
2 R 220/240 (92%) | 193 (88%) | 22 (10%) | 5 (2%)
2 T 220/240 (92%) | 195 (89%) | 19 (9%) | 6 (3%)
2 V 220/240 (92%) | 194 (88%) | 21 (10%) | 5 (2%)
2 X 220/240 (92%) | 193 (88%) | 23 (10%) | 4 (2%) 6|
2 Z 220/240 (92%) | 192 (87%) | 24 (11%) | 4 (2%) 6|

All | ALl | 6104/6860 (89%) | 5375 (88%) | 588 (10%) | 141 (2%)

5 of 141 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 128 ALA
1 B 128 ALA
1 D 128 ALA
1 F 128 ALA
1 I 128 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


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

Page 26

wwPDB X-ray Structure Validation Summary Report

2FHG

analysed, and the total number of residues.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 1 169/194 (87%) | 155 (92%) | 14 (8%)
1 A 169/194 (87%) | 157 (93%) | 12 (%)
1 B 169/194 (87%) | 156 (92%) | 13 (8%)
1 D 169/194 (87%) | 156 (92%) | 13 (8%)
1 F 169/194 (87%) | 156 (92%) | 13 (8%)
1 I 169/194 (87%) | 157 (93%) | 12 (%)
1 K 169/194 (87%) | 157 (93%) | 12 (7%)
1 M 169/194 (87%) | 157 (93%) | 12 (7%)
1 0 169/194 (87%) | 155 (92%) | 14 (8%)
1 Q 169/194 (87%) | 157 (93%) | 12 (7%)
1 S 169/194 (87%) | 156 (92%) | 13 (8%)
1 U 169/194 (87%) | 156 (92%) | 13 (8%)

1 W 169/194 (87%) | 158 (94%) | 11 (6%)

1 Y 169/194 (87%) | 158 (94%) | 11 (6%)

2 2 165/178 (93%) | 149 (90%) | 16 (10%) | |8
2 C 165/178 (93%) | 148 (90%) | 17 (10%)
2 E 165/178 (93%) | 147 (89%) | 18 (11%) | |6
2 G 165/178 (93%) | 150 (91%) | 15 (9%) 9
2 H 165/178 (93%) | 149 (90%) | 16 (10%) | |8
2 J 165/178 (93%) | 150 (91%) | 15 (9%) 9
2 L 165/178 (93%) | 148 (90%) | 17 (10%)
2 N 165/178 (93%) | 148 (90%) | 17 (10%)
2 P 165/178 (93%) | 147 (89%) | 18 (11%) | |6
2 R 165/178 (93%) | 146 (88%) | 19 (12%)
2 T 165/178 (93%) | 148 (90%) | 17 (10%)
2 Y% 165/178 (93%) | 148 (90%) | 17 (10%)
2 X 165/178 (93%) | 149 (90%) | 16 (10%) | |8
2 Z 165/178 (93%) | 148 (90%) | 17 (10%)
All | ALl | 4676/5208 (90%) | 4266 (91%) | 410 (9%) | |9
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Mol | Chain | Res | Type
2 P 458 THR
2 T 415 GLN
2 2 391 LEU
1 Q 113 GLU
2 R 444 LEU

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 150
such sidechains are listed below:

Mol | Chain | Res | Type

1 U 165 ASN
1 1 105 GLN
2 \% 415 GLN
2 X 456 GLN
1 I 129 HIS

5.3.3 RNA (D

There are no RNA molecules in this entry.

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

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

5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

There are no ligands in this entry.

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> OWAB(A?) Q<0.9
1 1 220/250 (88%) 0.03 100, 100, 100, 100 0
1 A 220/250 (88%) 0.04 100, 100, 100, 100 0
1 B 220/250 (88%) -0.01 100, 100, 100, 100 0
1 D | 220/250 (88%) 0.05 100, 100, 100, 100 | 0
1 F 220/250 (88%) 0.09 100, 100, 100, 100 0
1 I 220/250 (88%) 0.14 100, 100, 100, 100 0
1 K 220/250 (88%) 0.33 100, 100, 100, 100 0
1 M 220/250 (88%) 0.16 100, 100, 100, 100 0
1 0O 220/250 (88%) 0.01 100, 100, 100, 100 0
1 Q 220/250 (88%) -0.01 100, 100, 100, 100 0
1 S 220/250 (88%) 0.26 100, 100, 100, 100 0
1 U 220/250 (88%) -0.10 100, 100, 100, 100 0
1 W 220/250 (88%) 0.08 100, 100, 100, 100 0
1 Y 220/250 (88%) 0.37 100, 100, 100, 100 0
2 2 222/240 (92%) 0.08 100, 100, 100, 100 0
2 C 222/240 (92%) 0.02 100, 100, 100, 100 0
2 E 222/240 (92%) 0.12 100, 100, 100, 100 0
2 G 222/240 (92%) 0.04 100, 100, 100, 100 0
2 H 222/240 (92%) 0.07 100, 100, 100, 100 0
2 J 222/240 (92%) -0.05 100, 100, 100, 100 0
2 L | 222/240 (92%) 0.10 100, 100, 100, 100 | 0
2 N 222/240 (92%) -0.10 100, 100, 100, 100 0
2 P 222 /240 (92%) -0.10 100, 100, 100, 100 0
2 R | 222/240 (92%) 20.03 100, 100, 100, 100 | 0

Continued on next page...
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Continued from previous page...
Mol | Chain Analysed <RSRZ> #RSRZ>2 OWAB(A?) Q<0.9
2 T 222/240 (92%) -0.00 0 100, 100, 100, 100 0
2 \Y 222/240 (92%) -0.12 0 100, 100, 100, 100 0
2 X 222/240 (92%) -0.07 1 (0%) 76 100, 100, 100, 100 0
2 Z 222/240 (92%) -0.06 04100 I 100 100, 100, 100, 100 0
All All 6188/6860 (90%) 0.05 46 (0%) 70 | 100, 100, 100, 100 0

The worst 5 of 46 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 A 235 | VAL 5.3
1 M 235 | VAL 3.8
1 A 177 | LEU 3.5
2 2 414 | PRO 3.4
2 E 350 | ALA 3.3

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)

There are no ligands in this entry.

6.5 Other polymers (i)

There are no such residues in this entry.
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