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Crystal structure of the yeast 20S proteasome in complex with bortezomib
Groll, M.

2005-11-14
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This is a wwPDB validation summary report for a publicly released PDB entry.
We welcome your comments at validation@mail. wwpdb.org
A user guide is available at http://wwpdb.org/ValidationPDFNotes.html

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

MolProbity : 4.02b-467
Mogul : 1.152013

Xtriage (Phenix) : NOT EXECUTED
EDS : NOT EXECUTED
Percentile statistics : 21963
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et. al. (1996)

Validation Pipeline (wwPDB-VP) : stable22683
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1 Overall quality at a glance (i)

The reported resolution of this entry is 2.80 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
Clashscore 0 I 22
Ramachandran outliers I I T 1.0%
Sidechain outliers T 0 - 5.2%
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))
Clashscore 79885 2295 (2.80-2.80)
Ramachandran outliers 78287 2252 (2.80-2.80)
Sidechain outliers 78261 2254 (2.80-2.80)

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.
The upper red bar (where present) indicates the fraction of residues that have poor fit to the
electron density.

Note EDS was not executed.
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Continued from previous page...

Mol | Chain | Length Quality of chain
9 W 204 —
10 J 198 -
10 X 198 .
11 K 212 -
11 Y 212 -
12 L 222 -—
12 V/ 222 —
13 1 233 -
13 M 233 -
14 2 196 -—
14 N 196 -—
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2 Entry composition (i)

There are 16 unique types of molecules in this entry. The entry contains 50753 atoms, of which 0
are hydrogen and 0 are deuterium.

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 Proteasome component Y7.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 250 ?ggl 12Cl9 31115 3(7)7 ZSL 0 0 0
1 0 250 Tl‘gtlzl 12Cl9 31115 3(7)7 i 0 0 0
e Molecule 2 is a protein called Proteasome component Y13.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 244 ?88351 12%1 3151 3?0 2 0 0 0
2 P 244 ?88351 12%1 3151 3(530 2 0 0 0
e Molecule 3 is a protein called Proteasome component PREG.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3 ¢ 241 ?ggil 1 1(?31 31?\}1 3(7)5 i 0 0 0
3 Q 241 ?gftﬁl 1 1%1 31§1 3(7)5 i 0 0 0
e Molecule 4 is a protein called Proteasome component PUP2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
4 b 242 r{ggl 1 1(252 311]4 3(7)9 5 0 0 0
4 R 242 11122521 1 1(252 311]4 3(7)9 S 0 0 0

e Molecule 5 is a protein called Proteasome component PRES5.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
o 2 233 1795 1129 312 350 4 0 0 0
Total C N O S
> S 233 1795 1129 312 350 4 0 0 0
e Molecule 6 is a protein called Proteasome component C1.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
6 F 244 1897 1205 330 358 4 0 0 0
Total C N O S
6 T 244 1897 1205 330 358 4 0 0 0
e Molecule 7 is a protein called Proteasome component C7-alpha.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
4 G 243 1921 1221 322 370 8 0 0 0
Total C N O S
7 U L 1921 1221 322 370 8 0 0 0
e Molecule 8 is a protein called Proteasome component PUP1.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 H 222 1685 1061 293 324 7 0 0 0
Total C N O S
8 v 222 1685 1061 293 324 7 0 0 0
e Molecule 9 is a protein called Proteasome component PUP3.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
) I 204 1581 1010 258 305 8 0 0 0
Total C N O S
oW 204 1581 1010 258 305 8 0 0 0
e Molecule 10 is a protein called Proteasome component C11.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 J 198 1585 1005 269 305 6 0 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 X 198 1585 1005 269 305 6 0 0 0

e Molecule 11 is a protein called Proteasome component PRE2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 K 212 ?21211 1 (SL5 215\3]0 3(1)2 g 0 0 0
1 Y 212 ?gt:jll 1 &5 215\;0 3(1)2 s 0 0 0
e Molecule 12 is a protein called Proteasome component C5.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
12 L 222 r{;??l 1 1015 31(\)13 325 i 0 0 0
12 Z 222 ??g;l 1 1015 31(\)I3 3?3)5 i 0 0 0

e Molecule 13 is a protein called Proteasome component PREA4.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
13 M 233 1824 1154 312 351 7 0 0 0
Total C N O S
13 1 2as 1824 1154 312 351 7 0 0 0

e Molecule 14 is a protein called Proteasome component PRE3.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S

4 N 196 1512 955 250 300 7 0 0 0
Total C N O S

14 2 196 1512 955 250 300 7 0 0 0

e Molecule 15 is N-[(1R)-1-(DIHYDROXYBORYL)-3-METHYLBUTYL]-N-(PYRAZI
N-2-YLCARBONYL)-L-PHENYLALANINAMIDE (three-letter code: BO2) (formula:
Ci19H2;BN4Oy).



Page 7

wwPDB X-ray Structure Validation Summary Report

2F16

Mol | Chain | Residues Atoms ZeroOcc | AltConf
sl 1 [T TT 0 [
IR S
IR S
15 | Vv 1 ngal ]f 1% 11 2 0 0
AN S
IR EEE S
e Molecule 16 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf

16 | A 46 foral 0 0 0

16 | B 31 fowl 2 0 0

16 | ¢ 33 fowl 9 0 0

16 | D 26 forl o 0 0

16 | E 14 foral 2 0 0

16 | F 36 forl 9 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
6 | G 48 ngal 23 0 0
16 | H 42 th;l fQ 0 0
16 I 50 T‘;Bal 5% 0 0
6 | J 45 ngal E,) 0 0
16 K 33 ngal 303 0 0
16 L 42 thzal g 0 0
16 M 52 ngal 502 0 0
16 N 43 ngal 403 0 0
16 0 23 T(;gal 203 0 0
16 P 21 T(z’tlal 2% 0 0
16 Q 21 Tgtlal 201 0 0
16 R 20 ngal % 0 0
16 S 16 T(l’gal 1% 0 0
16 T 32 Tgt;‘l 3())2 0 0
16 U 56 ngal 5% 0 0
16 \% 34 ngal ?(31 0 0
6 | W 46 ngal fG 0 0
16 X 39 ngal ??9 0 0
16 Y 32 Tgt;‘l ??2 0 0
16 Z 42 th;ﬂ 52 0 0
6 | 1 63 ngal 6% 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
16 2 51 51 51 0 0
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chain summarises the proportions of errors displayed in the second graphic. The second graphic
shows the sequence view annotated by issues in geometry and electron density. Residues are color-
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,

coded according to the number of geometric quality criteria for which they contain at least one
are shown in grey.

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

3 Residue-property plots (i)

e Molecule 1: Proteasome component Y7

Note EDS was not executed.
Chain A:

Page 10

TvTH

8ETI

9€TT

*

0€TY

[aaxc
120

8TTA
LITY

9€TT

ceT
Teea

8¢ed
Pkéds]

STl
ccey
§1cI
0121
{ofact
861X

€61V
¢TI

881d
¥8T11

08TM

LL13

EAYS

e Molecule 1: Proteasome component Y7

Chain O:

ELTA
197X
T9TH

8914
LSTA

SSTD
0STh
9%1D

vvid

0ETYH

{44
120

8TTH
LITV

SOoTd

00TA

L6H

S6A

26S

984

PLI
€.d

TLL

691

%91

[4°xs

841

€7l

0vI

T€A

e Molecule 2: Proteasome component Y13

Chain B:

+

T6L

o
II 1)
=

094

3

€94

TS89

67V

814
S9TA
7918
€971

T9TH
09TM

LSTA

L

€9Td
CSIN

(57428

L¥T0

iaaxt
€¥1Q

15749

8ETA
LETI

SGETS

€ETD

T€Td
0€TY

9CTH

429

[445]

61TI

9111
STTY

ETTA
[a9%8
1111

80Td
L0TI

TOTH

160

S6H

6ETL

LETD

SETH
veTn
€eCT

L

62CI
8¢cd

9¢ed
seey
veed
€2CI

122d

e Molecule 2: Proteasome component Y13

Chain P:

S6H

1434
T6L

681

L81

S8Y

LLY
9LA

cLa

0LT
6934

9934
S99

90
094
6G1
841

3

€94

1S3

67y

SvD
vva

0vI
6€D
8€IL

TeI
0€S

821
Lev
9CA
feracy

£2b

121

RLDWIDE

0
PROTEIN DATA BANK

] g ] =

W


http://wwpdb.org/ValidationPDFNotes.html#h.fmehr2ap71lr

2F16

wwPDB X-ray Structure Validation Summary Report

Page 11

[435¢
T61d

3

98TA

78N
78T
€LTD
69TL
S9TA
7918

€971
29TV

09TM
6STD

LSTX
9STN

€STd
CSTN

15428
8ETA
LETI
9€Td
GETS
0€TY

9CTH

YCTL

(445}

+

STTY

ETTA
(4258
T11I

80Td
L0TI

TOTH

160

6ETL

LETD

SETA
vecn
€€TT

6221
8zcd

§TTH
veed

1220

qITA
6123

Proteasome component PREG

- ) 0
o 2 "
= 1=

o12a
8TCN

viex
9124

e Molecule 3
Chain C

00TH

160

s6d

Ll

S8S

€8V

LYA

S¥0

557208

132
ovA
6€D
8EA

ferac

x|

STd

69TS

57l
{474
7eh

6€2d

9€TI
sezh

CETA
T€Th

i

92CS

Proteasome component PRE6G

¥ee1

TeeI
0zea

91CH

[Qzas
602N

902D
€0TL

e Molecule 3

Chain Q

ToZA
00ZA

LBTT

L81

S8S

€8V

6.Ls

A [4°28

LYA

S0

5721

52

SEL

_ [

ferac

€zh

121

—mm s 0 N~
— - -
< o a

Eizds]
[47ace
92

6€cd

9€TI
sezh

CETA
1€2d

i

92CS

¥ee1
Teer
ozea
61CS
91CH

2121

[2as
60CN

902D
€021

Proteasome component PUP2

TozA
00ZA

1611
96T1S

v6TA

06TA

e Molecule 4

Chain D

88TH
1874
98TA
S8TL
v8TvV

8€TI

3

S¢Ta

dTTH

aciv
ozTd

€¢T4
[4qx:s
1211

6111

+

LTTD

(42!

0173

(4098

oI
8€I
8¢1

A
€zh

L1d

¥vea
evey

LETT

€eCI

62CL

Lged
TZcd
9TCL
212l
1120

L0271

e{ocs

L6711

S6TA

€6TA
2611
T611
0613

88T

9871
S8TL

a8Ts
asts

08TM

Ll

Proteasome component PUP2

6ETY

e Molecule 4
Chain R

6TTT

L110

(435}

(g

2OTX

LBA

TéH
061

€8y

08D
6.8

9.0

SLD

YLI

0.1

191

6GT

L8d

€94

08A

oA
S7D

0¥%I
6€D
8€1

(48
T€I

821

3

9CA

A
€2

121

e{orace

L6171

3

€6TA

T611
0673

88Td

9811
G8TL

a8Ts
asts

08TM

Ll

€L10

TL1D
0L1d

L1918

G9TI

€91
°oTY
TOIN
097X
6STY

9STL
GSTD

9VIX
6ETY
YETIA

€ETD

erq 5

d2T1D

azctv
oTTID

€214
[aax:s
1211

vvca
€vey

8€TH
LeTT

Lged

Teed

91CL

[q14%

1120

L0271

RLDWIDE

] g ] =

0
PROTEIN DATA BANK

W



2F16

wwPDB X-ray Structure Validation Summary Report

Page 12

Proteasome component PRES

e Molecule 5
Chain E

891

©
e}
IICQII

Ny
re)
E

0 o
~ n
— 53

~
<+
>

ST
< <
n ==

o
< <
=@

6€D

84

2

S8TIN

48TI
a8t
astI
0814

v81a
0871
6L11
SLTX

S9TI

€9TL
291D

0971

€G7d

TS14

15742

8€TI

LETT

9€TT

CETR

621D

LTTA

¥T1L
E€CIN

1210

9111
STT1

(4344
TT1d

LOTT

S0TY
YOIN

L6N
96D
S60
760

[
=}
i

€€TI

Te€TH

6CCA

922TH

€ecI
ceelL
12cd
0zed
6TCL

912D

vier
154

0121
a€zgN

a
[
a

m O
(S
B>

1021

6610
8615

96TV

e Molecule 5

Chain S

v6TA

Proteasome component PRES

993

790
€94
098
6GS
84T

94d

HSN

[4:)’s
67A
SYH
s
gt
071
6€D
8EA
LEL

(48
T€I

9ZA

ccd

STd

¥81a
08TT
6LTL
VA S
TL1D

G9TI

€9TL
291D

09TT

e Molecule 6

Chain F

261

€€CI

T€TH

6CTA

9TTH

€ecI
eeeL
Teed
0zed
61CL

912H
GTZA

erey
c¢ier
TIC8
0121
gzN
aza
ozA
4zl

1021

86TS

96TV

V6TA

+

98Td

*

d48TI
q8TA

0814

Proteasome component C1

60TI

YoTxa
€0TX

S64

€64

L8H

€8d
281

LLA

LD

69A

L91

S9A
YoN
€934

L84
9GS

eI
€491

93
0SA
67V

©
NS
=

-
N4
4

N~ oo
%) a)IId
v H

®
N
o

(=)
3]
~

©
-
(=]

E S
= =

o0eTH

6611

L6TI

96TI
S6TH

€61V
Z6Th

06TA

98TV

LYTH

YPIN

[4a741¢

8ETA

9ETL

[43%

8CTS

+

1210
0ZTA

STTH

Proteasome component C1

e Molecule 6
Chain T

LOTI

YO
€0TX

007X

1

6611

L6TI
9671
S6TA

€61V
z6Th

06TA

98TY

9818

3814

08TA

LL13

9L11
SL74

€LTH
TLIY

6914
vo1v

8GTM
LSTA

TST1
0STH

LYTH
PYIN
8E€Td
9€TL
CeTd
8CIS
j241i]
0TTA
STTY
(43X

60TI
80Td

0¥%ZI

Lg2d

3

a1el
viea

912S
ST120
j454:8

[azas
T1ea
0721
602d
8024

00Ty
4023

e Molecule 7
Chain G

¥oza

Proteasome component C7-alpha

O

R LDWIDE
PROTEIN DATA BANK

W



2F16

wwPDB X-ray Structure Validation Summary Report

Page 13

LOTW

TOTA

96Y

ey

3

984
S8Y

€8d
28I

8LA
LLA

0.1

191

7oA

19d

6GT
84T

94d
94d

150

Yven

6€2h

9€TI

LETL
9€TT

8TIN

[43%¢

6ccI

§ees
i/44¢

L1
912l
144 4

TITA
T1cd

€0TL

1021

86TI

Proteasome component C7-alpha

e Molecule 7
Chain U

0T1d

LOTH

SOTA

96V

1434

3

984
S8Y

€8d
[4:28

8LA
LLA

0LI

L91

998
oA

T9d

© o
0 o)
a -

150

© o
= <l‘II
==

© N~
<
==

0 MO
M oM $
H<>m

aLis

aLT

L.13

TLTL

TLII

691D
89TA

8TIN

(439

62D

LETY
9€TI

prasce
9121
grey
T1ed
€0clL

86TI
L6TH

€6TV
¢6Td
T6e1d

Proteasome component PUP1

e Molecule 8
Chain H

0€TD

LTT1

SCT1

6111

YITH

C11s

YoTd
S0Ta

00TI
160

58b
ved

180
9LA
891

198

Ll

[4shn

vV

15728
ovd

SEH

L

S2I

(4]

8TL

9TV
STV

OTN

84

€I
Tl

Teer

9123

4548

0TZL

802

002y

Ll

Proteasome component PUP1

e Molecule 8
Chain V

6.LY

LLA

(x|

891

99H

€91

198

[4AN

44l

[47.\
wI
(472’8

8€S
LEI

SEH

L

8YIA

S¥1a

0E€TD

1211

S2T1

6TTL

VITH

e Molecule 9

Chain I

[

80TS

Yo1d

Proteasome component PUP3

10T

Y011

TOTA

66d

LBA

S6A

1,53

SS61

CSA

0SL

871

L

T6TH

1814
9813

1814
6LT4
8LTI

9LTA

YLTA
ELTY

S9TH

-

Proteasome component PUP3

99TS
SSTI

6714

STIN

13749
ovTs

LETH

0ETY

SCTI
verd

(494

8110

80Td

e Molecule 9

O

R LDWIDE
PROTEIN DATA BANK

W



2F16

wwPDB X-ray Structure Validation Summary Report

Page 14

Chain W

*

0TTI

3

€0TD

TOTA

[
[+
a,

LBA

964
76d
€69
88
Fon
T9X

LS3

SST

CSA

0SL

8%l

26Ty
T6TH

1874
981X

T8TY

8LTI

9LTX

YLIA
ELIV

S9TY

1}

9STS

+

Proteasome component C11

0STa

SPIN

134%¢
0%1s

LETW

0ETY

verd

6TTI
8110

e Molecule 10

Chain J

€21d

0ZTA
6114
8TTL
€171
[431]
TTIA
a0Ty
00TT

4064

+

88V
LD

CTLA

0,4

891

991
790

€GA

II ;
<
©n II

{4741

© O mm
™| M
wn A

9ed

vEL

zea

eI

813

918

€610
(4334

L8TA

¥8TI

LLTI
9LTH

vL1I

89T
L91d

L

Proteasome component C11

2911
1914
09Th
9GTH
0STd

LYTL
OV T

¥vid
evTY

€ETA
CETd

0€TS
6CTA

SC1D
4498

e Molecule 10

Chain X

8TTL

9111
€171
[431]
TTIA
a0Tx
701X
00TT

4064

891

© o .
< 0
< =

<
<
(%

0 O mm
oM M B
wn A -

< w0 ©
o M o
Heo

cea

€610
{4334 4

S8TH
7811

081X
vLTI

0LTd

89TH
197d

L

Proteasome component PRE2

€914
2911
1973
0970
6STA

981X
0873

LY1L
VTN

Yvid
€VTY

€ETA
ceTd

6CTA
S0

14498
€CTd

0zTA
611X

e Molecule 11
Chain K

1195

v11a
E€TTA

TTTX
0TTI

80Td

90Td

Yoty

00T

L

981
8LV
S.S
PLI
€4

99H

1

9G4

ST

w1
(O£

LET

SET

™
™
£

€11

T12D

802N
L0TN

S0TS

00231

€6TD

1610

68TN

08TH

8LTA

9LTX
SLTT
TLIN
19TV
95T

eSTT
TSTV

9%TT

EVIA
(4498

LETA

SETA
TET0

8CTH

9210

¥CrI
€21a

Proteasome component PRE2

e Molecule 11
Chain Y

13458

¥11a
€TTA

TTIA

80Td

9074

yoTd

00T

+

SCTH

{444

ozy

€11
(438

60
84
A
94
SY

13243
0121

802N
L0TN

S02s

00231
66TA

S6T1

€610

1610

68TN

0874

8LTA

SLTT
PLIN

19TV

9GTH

2§11
TSIV

Y11

o4749')
(47493

LETA

SETA

CETL
T€TH

821D

9210

e Molecule 12

Chain L

j£49"
€21a

Proteasome component C5

-
— e} N~ 0 0 —
o - o <O MH R

0SY

8¥%4

9N

(47

O%N

veA
€ex

LN

STS

121

614

ot
-
=

ETA

<D\D-5IV
=

|
[

O

R LDWIDE
PROTEIN DATA BANK

W



2F16

wwPDB X-ray Structure Validation Summary Report

Page 15

8STS

¢STI

8¥TA

9PTT
SPTX

WZTA
IviL
fejats]

i4A%S

L

Proteasome component C5

S8TY

LL1T

SL11

€LTT

TL1a

8910

e Molecule 12

Chain Z

99TH

3

v6d

L

0634

981

v8b
€81
28N
08y
9.1

TLa
YOLN

TON

@
re)
o

894

YN

{471

E€TA

114

© N
A > =

8-4

€210

12Ty

8T1S
L11D

v11a
€114

TTTL
OTTA
60TY

e Molecule 13
Chain M

LOTH
[4Ua )
T0TI
00TI

86H

98T

LLTI
9LT1

TL1a

Proteasome component PRE4

L8

v8v
€81

1784

6.1
8LA

9.d

LT

oLy

0zd
611

Ml o™=
] (=4 = > (2]

€LT4

TL1d
0L1S

L9TV
S9TH
0974
LSGTIN
9GTA
SGTI
[4hics

9TV
0STA

¥v1d

8021

Y0
€021

0ozy
LBTM

ZBTA
1610

88131

9814
S8T.L
7811

e Molecule 13

Chain 1

V8TL

6.1Q
8.L11

Proteasome component PRE4

96M
S6T

L8KW

vev
€81

T84

8LA

9.d

YoLv

OLN

99N

291

671

97s
S?I

oL

w
N
I‘“1

921

1zs

D O
-
- o

L1a

€11

OTN
6a
8k
L

<] © < O -
I I [ = <
= o > = v =]

7811

V8Tl
6.1Q
8LTI
LLTI
€LT4

TL1d
0LTS

S9TH
0914
LSTIN
9STA
SGSTI
[4s)xcs

0STA

o

10T

LBTM

TBTA

881X

9874
S8TL

Proteasome component PRE3

e Molecule 14

Chain N

CITL

801D
L0TX
90TN

Sota

00TI

S84

1

Yid

994

8SI

sV

18Q

8%S

40

3

(47,

+

£eX

TeL

8CN

921

[4an
T2l

r8r1
1810

D8TA

a8Td

L8171
8LTT
LLTA
9LTA
SLTH
TL1D
0LTD
(422 4
1910
6STT

95T
GSTI

0§73
VTN

9ETH

1€e18
0€TD

0CTH
6TTA
8118

o < v ©
P
o
HAo a0

R LDWIDE

O

PROTEIN DATA BANK

W



2F16

wwPDB X-ray Structure Validation Summary Report

Page 16

e Molecule 14: Proteasome component PRE3
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4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section will therefore be incomplete.

Property Value Source
Space group P1211 Depositor
Cell constants 136.18A  300.72A  144.66A .
Depositor
a, b, c, a, B, 90.00°  113.28°  90.00°
Resolution (A) 15.00 - 2.80 Depositor
/0 Data completeness 96.4 (15.00-2.80) Depositor
(in resolution range)
Rinerge 0.09 Depositor
Rsym (Not available) Depositor
Refinement program CNS 1.1 Depositor
R, Ryree 0.231 , 0.264 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 50753 wwPDB-VP
Average B, all atoms (A?) 51.0 wwPDB-VP
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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:
BO2

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 | gy w71 o5 | RMSZ | #(2] >5

1 A 0.37 0/1952 0.62 0/2642

1 O 0.37 0/1952 0.62 0/2642

2 B 0.36 0/1935 0.64 0/2618

2 P 0.37 0/1935 0.63 0/2618

3 C 0.36 0/1920 0.62 0/2598

3 Q 0.35 0/1920 0.62 0/2598

4 D 0.35 0/1887 0.63 0/2541

4 R 0.36 0/1887 0.62 0/2541

5 E 0.37 0/1823 0.61 0/2463

) S 0.38 0/1823 0.61 0/2463

6 F 0.37 0/1937 0.62 0/2614

6 T 0.37 0/1937 0.63 0/2614

7 G 0.40 0/1959 0.64 0/2652

7 U 0.39 0/1959 0.64 0/2652

8 H 0.38 0/1716 0.67 0/2326

8 \% 0.36 0/1716 0.67 0/2326

9 | 0.39 0/1611 0.67 0/2174

9 W 0.40 0/1611 0.68 0/2174

10 J 0.38 0/1613 0.65 0/2173

10 X 0.37 0/1613 0.65 0/2173

11 K 0.41 0/1681 0.65 0/2274

11 Y 0.39 0/1681 0.65 0/2274

12 L 0.39 0/1795 0.67 1/2420 (0.0%)
12 Z 0.38 0/1795 0.67 1/2420 (0.0%)
13 1 0.41 0/1855 0.69 1/2514 (0.0%)
13 M 0.39 0/1855 0.67 1/2514 (0.0%)
14 2 0.41 0/1541 0.65 0/2087

14 N 0.41 0/1541 0.65 0/2087
All All 0.38 | 0/50450 | 0.64 | 4/68192 (0.0%)

There are no bond length outliers.
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All (4) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
13 1 95 | LEU | N-CA-C | -5.76 95.45 111.00
13 M 95 | LEU | N-CA-C | -5.66 95.72 111.00
12 L 95 | TYR | N-CA-C | -5.23 96.89 111.00
12 Z 95 | TYR | N-CA-C | -5.23 96.89 111.00

There are no chirality outliers.

There are no planarity outliers.

5.2 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 hydrogens
added by MolProbity. The Clashes column lists the number of clashes within the asymmetric unit,
and the number in parentheses is this value normalized per 1000 atoms of the molecule in the
chain. The Symm-Clashes column gives symmetry related clashes, in the same way as for the

Clashes column.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 1915 0 1926 o6 0
1 O 1915 0 1926 58 0
2 B 1905 0 1901 139 0
2 P 1905 0 1901 118 0
3 C 1891 0 1900 117 0
3 Q 1891 0 1900 122 0
4 D 1862 0 1836 71 0
4 R 1862 0 1836 84 0
5 E 1795 0 1797 120 0
) S 1795 0 1797 128 0
6 F 1897 0 1886 88 0
6 T 1897 0 1886 87 0
7 G 1921 0 1910 90 0
7 U 1921 0 1910 104 0
8 H 1685 0 1687 59 0
8 \Y 1685 0 1687 62 0
9 I 1581 0 1574 76 0
9 W 1581 0 1574 65 0
10 J 1585 0 1590 7 0
10 X 1585 0 1590 76 0
11 K 1644 0 1594 74 0
11 Y 1644 0 1594 69 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
12 L 1757 0 1711 76 0
12 Z 1757 0 1711 80 0
13 1 1824 0 1832 83 0
13 M 1824 0 1832 79 0
14 2 1512 0 1480 92 0
14 N 1512 0 1480 71 0
15 2 28 0 25 8 0
15 H 28 0 25 2 0
15 K 28 0 25 0 0
15 N 28 0 25 d 0
15 \% 28 0 25 2 0
15 Y 28 0 25 1 0
16 1 63 0 0 4 0
16 2 o1 0 0 6 0
16 A 46 0 0 1 0
16 B 31 0 0 5 0
16 C 33 0 0 1 0
16 D 26 0 0 1 0
16 E 14 0 0 0 0
16 F 36 0 0 2 0
16 G 48 0 0 3 0
16 H 42 0 0 1 0
16 I 20 0 0 0 0
16 J 45 0 0 d 0
16 K 33 0 0 3 0
16 L 42 0 0 4 0
16 M 52 0 0 3 0
16 N 43 0 0 1 0
16 O 23 0 0 0 0
16 P 21 0 0 1 0
16 Q 21 0 0 > 0
16 R 20 0 0 2 0
16 S 16 0 0 3 0
16 T 32 0 0 2 0
16 U o6 0 0 D 0
16 \% 34 0 0 2 0
16 W 46 0 0 2 0
16 X 39 0 0 4 0
16 Y 32 0 0 7 0
16 Z 42 0 0 3 0
All All 50753 0 49398 2178 0

Clashscore is defined as the number of clashes calculated for the entry per 1000 atoms (including
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hydrogens) of the entry. The overall clashscore for this entry is 22.

The worst 5 of 2178 close contacts within the same asymmetric unit are listed below.

Atom-1 Atom-2 Distance(A) | Clash(A)
14:N:13:ILE:CD1 | 14:N:177:VAL:HG13 1.58 1.31
3:Q:197:LEU:HD13 | 3:Q:210:1ILE:HD12 1.22 1.20
5:5:49:VAL:HG13 5:5:212:ILE:CD1 1.72 1.19
3:C:197:LEU:HD13 | 3:C:210:ILE:HD12 1.20 1.16
1:A:177:GLU:HG2 2:B:58:LEU:HD21 1.20 1.16

There are no symmetry-related clashes.

5.3 Torsion angles

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 248/250 (99%) 236 (95%) | 10 (4%) 2 (1%) 27 65
1 O 248/250 (99%) 235 (95%) | 11 (4%) 2 (1%) 27 65
2 B 242/244 (99%) | 221 (91%) | 16 (7%) | 5 (2%) 33
2 P 242 /244 (99%) 220 (91%) | 17 (%) 5 (2%) 117 33
3 C 239/241 (99%) 219 (92%) | 16 (%) 4 (2%) 147 42
3 Q 239/241 (99%) 218 (91%) | 17 (%) 4 (2%) 147 42
4 D 240/242 (99%) 225 (94%) | 11 (5%) 4 (2%) 147 42
4 R 240/242 (99%) 223 (93%) | 12 (5%) 5 (2%) 117 33
5 E 231/233 (99%) 210 (91%) | 15 (6%) 6 (3%) 8l 26
5 S 231/233 (99%) 210 (91%) | 15 (6%) 6 (3%) 8l 26
6 F 242 /244 (99%) 222 (92%) | 17 (%) 3 (1%) 19 54
6 T 242/244 (99%) 222 (92%) | 17 (%) 3 (1%) 19 54
7 G 241/243 (99%) 226 (94%) | 12 (5%) 3 (1%) 19 54
7 U 241/243 (99%) 224 (93%) | 15 (6%) 2 (1%) 27 65
8 H 220/222 (99%) 208 (94%) | 11 (5%) 1 (0%) 38 76
8 \Y 220/222 (99%) 211 (96%) 8 (4%) 1 (0%) 38 76

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
9 | 202/204 (99%) 195 (96%) 6 (3%) 1 (0%) 38 76
9 W 202/204 (99%) 195 (96%) 6 (3%) 1 (0%) 38 76
10 J 196/198 (99%) 184 (94%) | 11 (6%) 1 (0%) 38 76
10 X 196/198 (99%) 186 (95%) 9 (5%) 1 (0%) 38 76
11 K 210/212 (99%) | 201 (96%) 9 (4%) 0 100 | § 100
11| Y | 210/212 (99%) | 202 (96%) | 8 (4%) 0 100 [ 100
12 L 220/222 (99%) | 205 (93%) | 14 (6%) 1 (0%) 38 76
12 Z 220/222 (99%) | 206 (94%) | 12 (6%) 2 (1%) 25 63
13 | 1 | 2317233 (99%) | 218 (94%) | 13 (6%) 0
13 M 231/233 (99%) | 218 (94%) | 11 (5%) 2 (1%) 25 63
14 2 194/196 (99%) 184 (95%) | 10 (5%) 0 100 I 100
14 N 194/196 (99%) 185 (95%) 9 (5%) 0 100 I 100
All All 6312/6368 (99%) | 5909 (94%) | 338 (5%) | 65 (1%) 22 60

5 of 65 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
2 B 20(A) | SER
3 C 58 LEU
4 D 12(G) | GLU
5 E 217 LYS
2 P 20(A) | SER

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 209/209 (100%) 201 (96%) 8 (4%) 44 180
1 0 209/209 (100%) | 202 (97%) | 7 (3%) 50 |85/
2 B 203/203 (100%) 190 (94%) | 13 (6%) 25 58
2 P 203/203 (100%) 193 (95%) | 10 (5%) 35 71
3 C 213/213 (100%) 200 (94%) | 13 (6%) 26 61

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
3 Q 213/213 (100%) 201 (94%) 12 (6%) 30 64
4 D 198/198 (100%) 188 (95%) 10 (5%) 33 69
4 R 198/198 (100%) 189 (96%) 9 (4%) 38 74
5 E 192/192 (100%) 178 (93%) 14 (7%) 20 49
5 S 192/192 (100%) 177 (92%) 15 (8%) 181 45
6 F 201/201 (100%) 187 (93%) 14 (7%) 21 52
6 T 201/201 (100%) 188 (94%) 13 (6%) 24 57
7 G 207/207 (100%) 194 (94%) 13 (6%) 25 59
7 U 207/207 (100%) 194 (94%) 13 (6%) 25 59
8 H 181/181 (100%) 175 (97%) 6 (3%) 50 |85
8 \Y 181/181 (100%) 175 (97%) 6 (3%) 50 |85
9 | 172/172 (100%) 165 (96%) 7 (4%) 41 177
9 W 172/172 (100%) 164 (95%) 8 (5%) 36 73
10 J 175/175 (100%) 169 (97%) 6 (3%) 49
10 X 175/175 (100%) 170 (97%) 5 (3%) 55 |88
11 K 169/169 (100%) 161 (95%) 8 (5%) 36 73
11 Y 169/169 (100%) 161 (95%) 8 (5%) 36 73
12 L 185/185 (100%) 172 (93%) 13 (7%) 21 52
12 V/ 185/185 (100%) 173 (94%) 12 (6%) 24 57
13 1 199/199 (100%) 190 (96%) 9 (4%) 38 74
13 M 199/199 (100%) 191 (96%) 8 (4%) 42 179
14 2 162/162 (100%) 155 (96%) 7 (4%) 40 |76
14 N 162/162 (100%) 154 (95%) 8 (5%) 35 71
All All 5332/5332 (100%) | 5057 (95%) | 275 (5%) 32 68

5 of 275 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
12 L 138 LEU
2 P 185 LYS
12 Z 70(A) | ASN
13 M 129 PHE
14 N 163 ILE
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Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 190 such
sidechains are listed below:

Mol | Chain | Res | Type
13 M 89 GLN
3 Q 23 GLN
12 Z 1(I) ASN
13 M 157 ASN
1 O 97 HIS

5.3.3 RNA (D

There are no RNA chains in this entry.

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

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

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

6 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 Link
column lists molecule types, if any, to which the group is linked. The Z score for a bond length
(or angle) is the number of standard deviations the observed value is removed from the expected
value. A bond length (or angle) with |Z] > 2 is considered an outlier worth inspection. RMSZ is
the root-mean-square of all Z scores of the bond lengths (or angles).

Mol | Type | Chain | Res | Link Count?orgll\/llgrzlgt:jZ | > 2 CountsBolglc\i/[SaZn glj;Z | > 2
15 BO2 2 1405 | 14 | 29,29,29 | 1.59 5 (17%) | 38,38,38 | 2.45 15 (39%)
15 | BO2 H 1400 | 8 29,2929 | 1.55 | 5 (17%) | 38,3838 | 2.18 | 13 (34%)
15 | BO2 | K | 1402 | 11 |292020| 143 | 1(3%) | 383838 | 231 | 14 (36%)
15 | BO2 | N | 1404 | 14 |29.2029| 163 | 8 (27%) | 38,38.38 | 243 | 14 (36%)
15 | BO2 \Y% 1401 | 8 29,2929 | 1.55 2 (6%) |38,38,38 | 226 | 13 (34%)
15 | BO2 | Y | 1403 | 11 |20,2920| 141 | 2(6%) | 38,3838 | 2.27 | 14 (36%)

WORLDWIDE

PROTEIN DATA BANK



http://wwpdb.org/ValidationPDFNotes.html#h.m3sb0sf1jf42
http://wwpdb.org/ValidationPDFNotes.html#h.cdia527f7fwo
http://wwpdb.org/ValidationPDFNotes.html#h.cdia527f7fwo
http://wwpdb.org/ValidationPDFNotes.html#h.cdia527f7fwo

Page 25 wwPDB X-ray Structure Validation Summary Report 2F16

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
15 BO2 2 1405 | 14 - 0/22/28/28 | 0/2/2/2
15 BO2 H 1400 8 - 0/22/28/28 | 0/2/2/2
15 BO2 K 1402 | 11 - 0/22/28/28 | 0/2/2/2
15 BO2 N 1404 | 14 - 0/22/28/28 | 0/2/2/2
15 BO2 \Y 1401 8 - 0/22/28/28 | 0/2/2/2
15 BO2 Y 1403 | 11 - 0/22/28/28 | 0/2/2/2

The worst 5 of 23 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
15 K 1402 | BO2 | C22-C21 | 5.01 1.61 1.53
15 \Y 1401 | BO2 | C22-C21 | 4.78 1.60 1.53
15 H 1400 | BO2 | C22-C21 | 4.38 1.60 1.53
15 Y 1403 | BO2 | C22-C21 | 4.35 1.60 1.53
15 2 1405 | BO2 | C22-C21 | 4.06 1.59 1.53

The worst 5 of 83 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(°)
15 2 1405 | BO2 | O28-B26-C21 | -6.89 106.53 121.13
15 N 1404 | BO2 | 028-B26-C21 | -6.59 107.17 121.13
15 \Y 1401 | BO2 | 028-B26-C21 | -6.56 107.24 121.13
15 K 1402 | BO2 | O28-B26-C21 | -6.48 107.41 121.13
15 Y 1403 | BO2 | 028-B26-C21 | -6.46 107.45 121.13

There are no chirality outliers.
There are no torsion outliers.

There are no ring outliers.

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues

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)

EDS was not executed - this section will therefore be empty.

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

EDS was not executed - this section will therefore be empty.

6.3 Carbohydrates (i)

EDS was not executed - this section will therefore be empty.

6.4 Ligands (i)

EDS was not executed - this section will therefore be empty.

6.5 Other polymers (i)

EDS was not executed - this section will therefore be empty.
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