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PDB ID
Title
Authors
Deposited on
Resolution

Mar 7, 2026 — 04:20 AM UTC

IPMA / pdb_00001pma

PROTEASOME FROM THERMOPLASMA ACIDOPHILUM
Loewe, J.; Stock, D.; Jap, B.; Zwickl, P.; Baumeister, W.; Huber, R.
1994-12-19

3.40 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
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#references
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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 3.40 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 N 01
Ramachandran outliers 0 D 2 6%
Sidechain outliers D 14.7%
RSRZ outliers I 0.5%
Worse Betrer

I Percentile relative to all X-ray structures

I] Percentile relative to X-ray structures of similar resolution

Motric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 190562 1022 (3.44-3.36)
Ramachandran outliers 187476 1012 (3.44-3.36)
Sidechain outliers 187428 1012 (3.44-3.36)
RSRZ outliers 180081 1001 (3.44-3.36)

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
;A;
1 A 233 45% 43% 7% 5%
%
49% 36% 9% 5%
1 C 233
;/o
1 D 233 46% 39% 9% 5%
%
1 E 233 46% 38% 10% 5%
1 F 233 42% 45% 7% 5%
;A)
1 G 233 41% 47% 6% 5%
1 H 233 47% 41% 7% 5%

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

Mol | Chain | Length Quality of chain

1 I 233 46% 40% 8% 5%

1 J 233 48% 38% 7% - 5%

1 K 233 50% 36% 8% 5%
iA,

e e—

1 L 233 46% 40% 8% -+ 5%
iA,

1 M 233 48% 41% 6% 5%
%

I

1 N 233 52% 34% 9% 5%
%

. I

(] (] (] ‘0

1 O 233 48% 36% 11% 5%

I

2 1 211 51% 34% 11% .

I

2 2 211 52% 33% 11% .

2 B 211 46% 40% 9% .

T E——

2 P 211 53% 33% 9% . .

|

2 Q 211 55% 31% 0% -

s E——

2 R 211 49% 37% 9% . .

I E——

2 S 211 46% 39% 9% ..

2 T 211 55% 33% 8% + o

I

2 U 211 51% 34% 11% -

P E——

2 Vv 211 50% 36% 9% . -

I

2 %Y 211 50% 36% 10% -

I

2 X 211 55% 29% 11% -

I

2 Y 211 56% 29% 11% -

T E——

2 y/ 211 52% 34% 9% = .

W O R L D E
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2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 56294 atoms, of which
10402 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 PROTEASOME.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
L) A 221 g(itg 1(%2 3133 2150 3(3)5 g 0 0 0
! ¢ 221 g(itgl 1(%2 3133 21;() 3(3)5 g 0 0 0
L b 221 rg(igl 1(%2 3133 2150 3%)5 § 0 0 0
! B 221 rg(igl 1(%2 3133 21;0 3(3)5 g 0 0 0
L K 221 rg(igl 10092 3133 21;0 3%)5 g 0 0 0
LG 221 g(igl 1(%2 333 21;0 3(3)5 g 0 0 0
1| H 221 g(igl 1(%2 3213 21;0 3(??5 § 0 0 0
L ! 221 g(igl 1592 333 2150 3(3?5 g 0 0 0
L J 221 g(fgl 10092 3213 2150 3(3?5 g 0 0 0
L | K 221 rg(fgl 10092 3133 219\;0 3(3?5 g 0 0 0
L L 221 rgigl 10092 3133 2150 3(3?5 2 0 0 0
L] M 221 g(igl 1(%2 3133 2150 325 2 0 0 0
L} N 221 g(igl 10092 31@_)13 2150 3(??5 g 0 0 0
L]l © 221 g(igl 10(392 3133 2§0 3(??5 g 0 0 0

e Molecule 2 is a protein called PROTEASOME.



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 203 ?88381 925 31;10 21;5]4 2(9)8 181 0 0 0
2 P 203 ?ggaél 9;35 31;10 2124 288 181 0 0 0
2 Q 203 ?ggaSI 955 3}510 21(\314 288 181 0 0 0
2 R 203 ?ggaSI 9§5 3}510 21(\314 2(38 181 0 0 0
2 5 203 ?gg;l 955 31;10 21(\314 2(38 181 0 0 0
2 T 203 ?ggzl 9§5 SI;IO 21(\314 2(38 181 0 0 0
2 v 203 ?38381 9;35 31;10 21(\314 288 181 0 0 0
2 v 203 rfggaSI 925 31;10 21(214 288 181 0 0 0
2 W 203 ?38381 9?5 31;10 21(214 288 181 0 0 0
20 R 05| lon oss a0 201 208 1) 0 0 0
21 r 05| lom oss a0 201 208 1) 0 ¥ 0
2| 2 05| lom oss a0 201 208 1) 0 ¥ 0
21 ! 05| lom oss a0 201 298 1) 0 ¥ 0
2| 2 05| lom oss a0 201 208 1) 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.
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e Molecule 1: PROTEASOME

%
Chain C: 49% 36% 9% 5%

w L3 (=] S w oo o
~ n © ©0 © © ©o ~
[ o = HEX A+
o

& o~ MY WO~ ;S

© © © o O [} -~

A< = H®n oo £

[N
[N
a > >

D18
LG

R20
Sl

F22

E25

|

R28

K32

|

L38

|

K41

F42

L48

K52

woN <o N~ oo m
0 [ Mmoo S < s B Lo W
N~ N~ o — o — — — -
< = 0 A H =] oH o a A

G104

[ ] L)
0 DO _SHDONDHOHN®SOO _OHNMYW0ON®NO N M @O0 A m @ o=
0 0O OO ©©©OOONIKENNINENNIIO®®O®O0®®O00DD DB ® Q00 o O o
— - A o - - o - i o ~ o ~ - NN N NN [
o H>X <SHonoXdXAa=R>cblkd =MEEJAMKE<SEA8H ®w v AR < o | H

e Molecule 1: PROTEASOME

;A,
. I
Chain D: 46% 39% 9% 5%

o
— — g NN 0 9 0 © © © © N~
P =} ~ Mo M| Mo o = H o (=]

SEenEs 9 m== 38 a

WO RLDWIDE

er

PROTEIN DATA BANK


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

wwPDB X-ray Structure Validation Summary Report 1PMA

Page 7

157458

LETT

SETS

CETA
T€Td

L

9CTA

jZ4n%
€CTA

12D

611D

9TTA
STTY

80TN

T0TA

860

S6S

N <
) )
< =

68A
881
L8A

S8V

€8V
Z8A

9zTh

TCTA

612N

[aran
T12d
0T2d

80231

902d

S6TY

2611

68TV

9814

7811

[4:3%c

08TA

8.74

ELTA
CLIA

0LTa

891D

voTV
€9TL
29TV

097X
65T

€STd

PROTEASOME

e Molecule 1

5%

10%

o
L F'II
=

38%

46%

8LL
LLA

SLV
YLA

cLa

Y9I

89T

(4!

3

(472

ges

=
N
I“Il

Lev
9CA

L1d

ST4
YIA

0173
60TI
80TN

1

€0TA
TOTA

860
160

968

L

881
L8A

S8V

€8V

181
08D

€€TT

Teed

8¢cTd

L12A
9121l

3

T12d
0t1ed

L0271

£02d

1021
00Zs
661S

96TV

Y611

2611
T6TL

68TV

9814

7811

2814

08TA

8.L74

.18
ELIA
CTLIA

PROTEASOME

0L1a

891D

e Molecule 1

« 5%

7%

45%

42%

Chain F

)
©
=]

191

791

094

891
194

€94
[4s)’!
Tsa
0S8
61

Lv1
TIN
cvd

15724
(070

8€1

ges
vED

e

oo [l —
g o
II“ -

©
N
=

scd

0
—
a

PAAR S

445"
Eiads)

1542}

6ETV
8€Td
LETI

SETS

9CTA

vCIL
€CTA

1210

9TTA
ST1Y

TTIN

80TN

1

€0TA
20Tl

+

860

S6S

S8V

o0
©Q
I<I

181

8LL

9LV
SLV
TLA

cLa
TLQ

0t1ed
602V
802X
L0271
elorace
{ofacs

€023

T021
00Zs
66T1S

96TV

V611

2611

891D

991D

vo1V
€9TL
{42134

09TA
6STH

LSTI

€9Td
2S1a

0STa
6714

Teen

e

§gea

612N

c¢ier
T12d

PROTEASOME

e Molecule 1

5%

6%

47%

41%

6971

994
S9d
791

094
6SI
891
LS4

€9%
{48
T8

0zH

81a
L1d
91s
STd

9TTA
STTY

O

R LDWIDE
PROTEIN DATA BANK

ETTA

60TI
80TN
LOTA

3

TOTA

-
()
)

6.8
8LL

LY

R
~ N
=<

T.a
0LI

W



wwPDB X-ray Structure Validation Summary Report 1PMA

Page 8

96TV

Y611

2611
T6TL

68TV

L8TY
9814
S8Td
7811

28Td

08TX

LL13

SLT4d
vL1S

S1¢I

(4543

e Molecule 1

0t1ed

PROTEASOME

5%

7%

41%

47%

Chain H

791

094

~
9
I~

— oo
[T lTe]
A XX

~
hd
=

co+oo-m T}
N o) <
Iﬁ B $I

wn ©
NN
AR

N <
N N
R =4

0cH

81d
L1d
91s

TOTA

860
160

S6S

£8Y

08D

8LL

LY

YLA

1

4448

(4448

9121l

0t1ed
602V
802y

$S02d

£02d

1021
® 002s
66T1S

96TV

(4%
T6TL

68TV
88Td
18TH
9814
S81d
Y811

2814

08TX

.13
9L11
SLT4
i ZA%
ELTA
CTLIN

0L1a

PROTEASOME

891D

€9TL

TOTH
097X
65T

e Molecule 1

LSTI

€9Td
2¢s1a

5%

8%

40%

46%

Chain I

pAst:S

veD

SLV

1

6TCN

L12A
9121l

3

jaxace
ored
602y

€023

71021

66T1S

96TV

(4%
T6TL

08TA

LL13
9L11

PROTEASOME

097X
65T

e Molecule 1

- 5%

7%

38%

48%

Chain J

SLV

cLa

oo —
Q IS~
AHA

994
S94
791

891

+

[4:)'s

3

8¥%1
Ly

TIN

(47

8€1

SGES

TEA

6cd
8¢y

9Tk
Sgd

i
1

0cH

81d

ST4
YIA

65T

LSTI

€STd
2¢STa

0STa
6714

Ly1d

47499

cvia
15428

8€Td
LETI
9€TT

TETA

CETA

0ETY

821D

YTl
€CTA

+

STTY
60TI
80TN

€0TX
20Tl
TOTA

860
S6S
68A

881
L8A

S8Y

€8V

©
o .
=

3

£0Td

1021

66TS

96TV
S6TA

2611

68TV

18T

S8Td
7811

2814

08TX
6LT4

PROTEASOME

LLT3

vL18
ELIA
TLIA
TLTY
0L1a
691N
891D

991D
S9TI
voTV

e Molecule 1

5%

8%

36%

50%

Chain K

R LDWIDE

O

PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1PMA

Page 9

Sy
©
H

o
© ©
m o

-]
re)
=)

o
85
5 ~

©
<
—

~
<
—

cvd
152!

< 0
M 0
o n

1

-
o
=

©
N
~

[re)
N
2]

£

ocy

81d

ST4

S9TI
POtV

3

097X
6GTd

LSTI
9GTL

€GTd

0STa

8v1T1
LyTYd

Sv1D
14428

cvia
15428

LETI
9ETT
SETS

€ETD
CETA

vZrL
1210
0CTH
611D

80TN

TOTA
860

881
L8A

TETH

8zed

6TCN

(4548

072d
602V

L0271

S02d

€023

1021
00zs
66TS

[419¢

vL18
ELTA
CTLIA

0.7Q

e Molecule 1

891D
L9178
991D

PROTEASOME

%

« 5%

8%

40%

3

46%

Chain L

Y9I

89T
PASES

{48

871
LY1

42\

(47

9ST1L

LETT

SETS

80TN

€0TX
20Tl
TO0TA

860
160

965

S8Y

[ v
€8Y
28A

448

96TV
S6TY

2611

68TV

1813
981
98Td
7811

2814

08TA
6.14

LLT3

991D

o1V
€9TL

09TX
6STd

TETH

etaacy

PROTEASOME

e Molecule 1

%

5%

6%

41%

48%

Chain M

cLua
T.a
0LI

[
©
)

n
©
m

79I

094

Ll

o
o
54

3

~ ©
<+ <
A A

)
S
o

[ <
< i
1= =

g
=

< w o
M 0 1]
U 0 -

-
1)
=

©
&R
> =]

[re)
N
H

£

918
STd

€STd
2s1a
TS10
Ly1d
53a1i]
Zvia
157458

8E€TA

YETA

T€Td
0ETY

8CTH
SzTh

{48
€CTA

120

6TTD
9TTA
ETTA
TTIN
60TI
80TN
LOTA
€0TA

664

860

968
761

S8V

€8V
Z8A

8LL

SLY
vLA

7811

2814

08TA
6.74

9LTT

7oTV

29TV
T9TH

65T

e Molecule 1

TeeH

PROTEASOME

5%

9%

34%

N
0
I|ll. = III||||||||

52%

bl
£
<

[
pmmg
= =3

oo
~ N
A >

0LI

Y91

094

evy

N
<
||||||II. =

@ N
N
~ |

9Tk
etact
£
€20

0zH

81d

ST4

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1PMA

Page 10

[T}
]
<

0L1a
69T
891D

S9TI

H

€STd

TST10

8%11
Ly

i

{4414
157428

6ETV

i

SETS

CETX
TETd

80TN

T0TA

€023

T02T
00zs
661S

96TV

Y611

2611
T6TL

68TV

L8TX
98TH

7811

PROTEASOME

9.TT
SL14

€LTA
CLIA

e Molecule 1

2%

5%

11%

36%

48%

]
o~
=)

Chain O

o
~
[=]

T.a
0LI
6971

994

S99
791

pAct:|
€9y

sy
T8

Ly

~ ® o= My
o N o0 < < o
< & HE SN

[re)
N
A

[se}
[a)
o

TIA

€STd

8¥TT
Ly1d

SHID

860

S6S
761

881

S8V

Z8A
181

8.LL

1

TCTA

S12I

c¢ieI
T1d
ored
602V

S02d

@ €0Td

71021

66T1S

*

2611

68TV

18TH
9814
S981d
Y811

2814

08TA

8.L74
LL13

PROTEASOME

e Molecule 2

9%

0 I~ OO = A < N~ o
N NANANMmMmMm ™ ™ M <
B =X Z=0 X — HA =

40%

46%

Chain B

69N

3

GS1T

i

€50
sy

67A

(441

674

o o Y EL o g o
22 = Zo@=

91

A
eL

7v1a

(4498
1541]

LETA

SETA

€ETA

6LA

ELN
TLA

0,4

891

99K

€021
[4uan
1021

96TI

€674
C6TI

i

981D
G8TA
Y8TA

281d

08Ty
6LTL

9LTV

A%

*

0LTD
69TS

L1918

S9TY

€91

6STI

9STI

CSTA

e Molecule 2

05T

PROTEASOME

9%

33%

53%

| mw o
® © () —
= = 54 < =

Chain P

29d

LS4
9GA

o <
[ro Y]
o>

~ o
0
A<

LiL

8ed
LET
9eb

e
€eN
(48

8CH

i
+

et

N
2]
IzI

)
—
~

—
=

69TS

L1918

S9TH

7STT

CSTA

0STH
671

LYTL
9V T

Yy1a

(47499
j341]
0¥18
LETA

YETA
€ETA

62TS
8CTH

14428

+

0zTA

90TL

YLN

1.4

994

[dvan

¥618

1610
061d
68TL
88Td
L8T1

S8TA
7814

PROTEASOME

281a

0814
6LTL

e Molecule 2

LLTA
9LTV

10%

31%

55%

Chain Q

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1PMA

Page 11

€91

o
©
5]

0 © N~
0 0
I'—'>°‘l

2]
re)
=4

[
o
<

o
re)
o

©
52}
[=]

LET

©
™
o

N~ 0 o 3] <
o N 22} [} m
== = £ =

[t}
N
12

9TL

CTA

81

©
=

A

6918

L91S
€9TH

09TS
6GTI

9GTI
ZSTA
671Q
vvia

j521]

i

LETA

Ll

TETS

Ll

§4428

*

1114

60TH

9071
SotTa
Y011
€019

L}

L

T.Y

e Molecule 2

891

994

1021

6671

2611

061Q
68TL

L8TT

PROTEASOME

S8TA

281a

6LTL

LLTA
9LTV

vL1aQ
€LTI

9%

o
& &
i:[_.r

37%

49%

Chain R

3

SS1
vSA
€sb
{4}

08D

3

8%1

8ed
LET

Ve

cen
€D
0EN

8CH
pxa|

ety

{440

614
814

9Tl

[T}
—
<

3]
—
=

[}
B

€L
oL
TL

TSTA

671Q

v1a

(4498
710

LETA

3

€eTd

6CTS

1271

4428

6SIW

[4v[an

96TI

€674
T6eTI

881d

S8TA
V8TA

281a

6LTL

LLTA
9LTV

vL1a

*

691S

1918

9914

€9TH

097S
6STI

e Molecule 2

LSTH
9STI

PROTEASOME

9%

39%

46%

Chain S

€91
294

6SW

9SA
SS1T

€50
(414

05D

257200

8€ed
LET
9gd
Sed
e

(41
T€D
0EN

8CH
LT

Scd
N
€cd

3

614

9Tl
STV

63

VI

vvia
E€VIS
(4498

90TL
S0Ta
0TI
€01

T4

891

994

€021
[4vas

96TI

€674
Z6TI

06Ta
68TL
881d

SG8TA
Y8TA

281a

08TY
6LTL

7.1

*

69718

1918

€91

85TV
LSTY

e Molecule 2

SSTA

0STd

PROTEASOME

8%

33%

55%

Chain T

99K

(4

8€ed
LET
9gb

€ex
(48
TE€D

o
)
Iz

8CH

(44

SSTA
2STA
6%1a

xS

(4498
70

-

€ETd

T€TS

82TTH

+

14428

TeTd

8TTH

9TV

viia

€021

1021

C6TI

L8T1

S8TA
78TA

281a

08TY
6LTL

*

vL1d
€L11

L1918

e Molecule 2

€9TA

89TV

PROTEASOME

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1PMA

Page 12

11%

34%

51%

Chain U

994

(4K

.
gl

9SA

8ed
LET

e

o
[¥}
£

< w0 «Q o
o N N a2}
Iz l'L‘Imlzl

(440

614
814

9Tl

CIA

o QO!-
= =X

TL

8STV

9STI

T4

1021

6611

T6TI

88Td
L8171

78TA

281a

6LTL

9LTY

v.1Q

+

6918

L9178

€9TX

e Molecule 2

191V
09Ts

PROTEASOME

9%

36%

50%

wn 0
© () — —
”I” “I“

Chain V

3

[4skcs

B6SW

7o}
[}
Iqr

N M
o 0
< o

(=3
)
o

5720

8€ed
LET

e

(41

-
%)
(&

0EN

8CH
LTW

TTH

674

0STd
6%1a

VTN

iaaxs
EVIS
(4498
710

i

LETA

YETA
€eTd
2eTd

6218
8TTH
L2371
4428
Terd
0zTA
TT14

90TL
S01d

€0TD

00TT

S6A

06A

181

281
8L
o8y
6LA
8LV

9.1
S.d
YL
ELN
CTLA
T4

99K

€021

26TL

L1811

S8TA
78TA

281a

6LTL

LLTA
9LTV

.10

*

PROTEASOME

e Molecule 2

10%

n
[T}
)

36%

50%

v ©
o =
X o< B

Chain W

€91
(4

635N

LS4

€sb

677

3

4
ETW

8€d

9eb
Sed
ve1

T€D

o
%)
=

©
N
Iml

< 0
NN
=

{44

)
=

9STI

CSTA

0§73
671

LYTL

47458

[429%
jaadi]
0%1s

SETA

€ETA
CeTd
TETS

3

9CTS

4428

*

0ozTA

90TL
S0Ta

€0TD

00TT

LBA

S6A

€61

[
~
<

994

€021

S8TA
78TA

281d

6LTL

LLTA
9LTY

PROTEASOME

v.L1d

+

6918

1918

S9TH

85TV

e Molecule 2

11%

29%

Ivl
™
k|

Ll

55%

Chain X

©
el
I>1

€50
(4

0S89

EVI

I
3

(0)23

8ed
LET

3]
m
£

€D
0EN

*

8CH

Scd

{44\

W © N~ ©
Bl
< B |

N
—
=

()
3

€L

LETA

3

€ETA

TETS

44258

0ZTA

1114

60TH

3

€019

T0TA

S6A

€610

06A

3

281

6LA

S.d

994

{4

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1PMA

Page 13

20TI
1021

2611

061d
68TL

S8TA
78TA

281d

6LTL

LLTA
9LTY

v.L1d

*

691S

e Molecule 2

1918

7910

PROTEASOME

11%

29%

56%

Chain Y

294

Ll

9GA
ST

2]
re)
=4

[
0
<

o
e}
o

+

8ed
LET

e

(48

0EN
6ey
8CH

Sc4d

{44\

614
814

9TL
STV

L)

o
B>

9LTV

iZA
€LTI

691S

L91S

7910
19TV
9STI
CSTA
671a
¥v1a

T

i

LETA

PETA
€ETA

Ll

4428

1era
0ZTA

1114

S6A

€61

[dvan
1021

€674
2611

PROTEASOME

061a
68T.L

3

7814

281a

e Molecule 2

08TH
6L11

9%

o < o o
& & =& w0
i:“‘r>ul

34%

52%

Chain Z

{4k

9GA
S91
7SA
€50

)
0
<

0
52}
(=]

LET

«Q o = N < ©
N m M m ™ 32}
B =20 X — o

gcd

3

614

9Tl
STV

CIA

63
81

91

€L
oL

€9TH

9GTI
SSTA

2SI

6%1a

445

(47499
j5411]

3

LETA

€ETd
CeTd
T€18

821D

+

i4428

jx4xs
0ZTA

viia

1114
0TTA

%011

0071

S6A

181

i

[4:31

3

8LV

IIIIIIﬁ:II
=

994

€021

T6TI

067Q
68TL
88Td

981h
S8TA
128
281a

6LTL

LLTA
9LTY

v.L1a

*

691S

L91S

PROTEASOME

e Molecule 2

11%

34%

51%

Chain 1

(4

9Tl
STV

81
LL

IIm e
= =]

TL

9STI
SSTA

ST

6%1a

vv1a

(4498
j5a1i]

)

€ETA

T€1S

6218

14428

0071

860
L6A

181

3

281

B6LA
8LY

S.d
TLW

T4

994

€021
[duas
1021

611

067Q
68TL

98710
S8TA
7814

0874

LLTA
9LV

.10

+

6918

e Molecule 2

L1918

€9TX

85TV

PROTEASOME

11%

33%

52%

Chain 2

€91
29d

n ©
0 I
I»—1>

N M
0 0
< o

o
e}
o

i

8€ea
LEI

e

o
¥
&

oN M 0 o
N A N o
I= ml"‘rzl

0TA
674

9Tl

CTA

©0 N~ 01-
R N

A

o0
II-‘

TL

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1PMA

Page 14

85TV
LSTd
9STI
CSTA
6%1d

9V TH

i44%
EVIS
[4749%
ja41i]
(0745

1021

C6TI

061a
6811
881d

S8TA
78TA

281a

6LTL

LLTA
9LTY

vL1Q

*

691S

L91S

O

R LDWIDE
PROTEIN DATA BANK

W



Page 15

wwPDB X-ray Structure Validation Summary Report

1PMA

4 Data and refinement statistics (i)

Property Value Source
Space group P 212121 Depositor
Cell constants 311.90A 209.70A 117.20A .
Depositor
a, b, c,a, B,y 90.00° 90.00° 90.00°
. 10.00 - 3.40 Depositor
Resolution (4) 10.00 — 3.40 EDS
% Data completeness 85.7 (10.00-3.40) Depositor
(in resolution range) 81.7 (10.00-3.40) EDS
Rinerge 0.10 Depositor
Reym (Not available) Depositor
<I/o(I)>" 2.72 (at 3.37A) Xtriage
Refinement program X-PLOR 3.1 Depositor
R R 0.221 , (Not available) Depositor
» Thfree 0.208 , (Not available) DCC
Rree test set No test flags present. wwPDB-VP
Wilson B-factor (A?) 80.4 Xtriage
Anisotropy 0.268 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.27 ,110.4 EDS
L-test for twinning? <|L| > =048, < L?> =0.31 Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.92 EDS
Total number of atoms 56294 wwPDB-VP
Average B, all atoms (A?) 47.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.52% 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)

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 | pyio7' i 17155 | RMSZ #|Z| >5
1 A 0.61 0/1743 0.98 6,/2348 (0.3%)
1 C 0.64 0/1743 1.03 5/2348 (0.2%)
1 D 0.64 0/1743 1.03 11/2348 (0.5%)
1 E 0.66 0/1743 1.00 6/2348 (0.3%)
1 F 0.64 0/1743 1.02 8/2348 (0.3%)
1 G 0.63 0/1743 1.04 7/2348 (0.3%)
1 H 0.63 0/1743 1.02 7/2348 (0.3%)
1 I 0.62 0/1743 1.00 5/2348 (0.2%)
1 J 0.60 0/1743 1.01 8/2348 (0.3%)
1 K 0.60 0/1743 1.04 9/2348 (0.4%)
1 L 0.65 0/1743 1.04 12/2348 (0.5%)
1 M 0.63 0/1743 1.01 6,/2348 (0.3%)
1 N 0.65 0/1743 1.02 11,/2348 (0.5%)
1 0 0.64 0/1743 1.02 8/2348 (0.3%)
2 1 0.73 0/1577 1.14 10/2129 (0.5%)
2 2 0.69 0/1577 1.13 14/2129 (0.7%)
2 B 0.75 0/1577 1.12 12/2129 (0.6%)
2 P 0.71 1/1577 (0.1%) 1.14 12/2129 (0.6%)
2 Q 0.71 0/1577 1.14 13/2129 (0.6%)
2 R 0.74 0/1577 1.13 11/2129 (0.5%)
2 S 0.75 1/1577 (0.1%) 1.14 15/2129 (0.7%)
2 T 0.73 0/1577 1.11 12/2129 (0.6%)
2 U 0.72 0/1577 1.11 10/2129 (0.5%)
2 \Y 0.74 0/1577 1.14 10/2129 (0.5%)
2 W 0.74 0/1577 1.16 12/2129 (0.6%)
2 X 0.73 0/1577 1.10 10/2129 (0.5%)
2 Y 0.71 0/1577 1.10 9/2129 (0.4%)
2 Z 0.73 | 2/1577 (0.1%) 1.13 13/2129 (0.6%)
All All 0.68 | 4/46480 (0.0%) | 1.07 | 272/62678 (0.4%)

All (4) bond length outliers are listed below:
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Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 S 26 ILE | CA-CB | 6.70 1.60 1.53
2 Z 59 | MET | SD-CE | -5.80 1.65 1.79
2 P 93 | MET | SD-CE | 5.15 1.92 1.79
2 Z 93 | MET | SD-CE | 5.00 1.92 1.79

The worst 5 of 272 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
2 1 93 | MET | CA-C-N | 11.71 131.84 119.78
2 1 93 | MET | C-N-CA | 11.71 131.84 119.78
1 G 161 | LYS | N-CA-C | -11.21 98.21 112.90
2 Z 93 | MET | CA-C-N | 11.02 131.71 119.92
2 Z 93 | MET | C-N-CA | 11.02 131.71 119.92

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 A 1720 393 1753 80 0
1 C 1720 393 1753 76 0
1 D 1720 393 1753 79 1
1 E 1720 393 1753 83 0
1 F 1720 393 1753 89 0
1 G 1720 393 1753 96 0
1 H 1720 393 1753 82 0
1 I 1720 393 1753 83 0
1 J 1720 393 1753 77 0
1 K 1720 393 1753 73 0
1 L 1720 393 1753 81 0
1 M 1720 393 1753 76 0
1 N 1720 393 1753 67 1
1 O 1720 393 1753 79 0
2 1 1558 350 1609 79 0
2 2 1558 350 1609 63 0
2 B 1558 350 1609 84 0

Continued on next page...


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

Page 18 wwPDB X-ray Structure Validation Summary Report 1PMA

Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 P 1558 350 1609 72 0
2 Q 1558 350 1609 59 0
2 R 1558 350 1609 70 0
2 S 1558 350 1609 82 0
2 T 1558 350 1609 66 0
2 U 1558 350 1609 73 0
2 A% 1558 350 1609 79 0
2 W 1558 350 1609 70 0
2 X 1558 350 1609 68 0
2 Y 1558 350 1609 67 0
2 Z 1558 350 1609 72 0

All All 45892 10402 47068 1933 1

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 21.

The worst 5 of 1933 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)
2:B:38:ASP:HB3 | 2:B:41:THR:HG23 1.38 1.03
2:T:38:ASP:HB3 | 2:T:41:THR:HG23 1.44 1.00
2:Q:45:ILE:HG12 | 2:Q:52:ALA:HB1 1.44 0.99
2:Q:38:ASP:HB3 | 2:Q:41: THR:HG23 1.46 0.98
2:R:38:ASP:HB3 | 2:R:41:THR:HG23 1.45 0.98

All (1) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-
metry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:D:178:ARG:HH22 | 1:N:178:ARG:HH22[4 457] 1.29 0.31

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

WO RLDWIDE
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analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles

1 A 219/233 (94%) 184 (84%) | 26 (12%) 9 (4%)

1 C 219/233 (94%) 185 (84%) | 25 (11%) 9 (4%)

1 D 219/233 (94%) 184 (84%) | 28 (13%) 7 (3%)

1 E 219/233 (94%) 188 (86%) | 22 (10%) 9 (4%)

1 F 219/233 (94%) 183 (84%) | 25 (11%) | 11 (5%)

1 G 219/233 (94%) 186 (85%) | 23 (10%) | 10 (5%)

1 H 219/233 (94%) 186 (85%) | 25 (11%) 8 (4%)

1 I 219/233 (94%) 188 (86%) | 22 (10%) 9 (4%)

1 J 219/233 (94%) 182 (83%) | 26 (12%) | 11 (5%)

1 K 219/233 (94%) 187 (85%) | 26 (12%) 6 (3%)

1 L 219/233 (94%) 186 (85%) | 24 (11%) 9 (4%)

1 M 219/233 (94%) 184 (84%) | 26 (12%) 9 (4%)

1 N 219/233 (94%) 187 (85%) | 23 (10%) 9 (4%)

1 O 219/233 (94%) 188 (86%) | 23 (10%) 8 (4%)

2 1 201/211 (95%) 184 (92%) 15 (8%) 2 (1%)

2 2 201/211 (95%) 181 (90%) | 19 (10%) 1 (0%) 24 54
2 B 201/211 (95%) | 185 (92%) | 14 (7%) | 2 (1%) 40
2 P 201/211 (95%) 183 (91%) 16 (8%) 2 (1%) 12 40
2 Q 201/211 (95%) 180 (90%) | 20 (10%) 1 (0%)

2 R 201/211 (95%) 184 (92%) 15 (8%) 2 (1%)

2 S 201/211 (95%) 181 (90%) 16 (8%) 4 (2%)

2 T 201/211 (95%) 176 (88%) | 23 (11%) 2 (1%)

2 U 201/211 (95%) 184 (92%) 15 (8%) 2 (1%)

2 \Y 201/211 (95%) 179 (89%) | 20 (10%) 2 (1%)

2 W 201/211 (95%) 186 (92%) 13 (6%) 2 (1%)

2 X 201/211 (95%) 181 (90%) 18 (9%) 2 (1%)

2 Y 201/211 (95%) 183 (91%) 16 (8%) 2 (1%)

2 Z 201/211 (95%) 185 (92%) 14 (7%) 2 (1%)

All All 5880/6216 (95%) | 5150 (88%) | 578 (10%) | 152 (3%)

5 of 152 Ramachandran outliers are listed below:
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Mol | Chain | Res | Type
1 A 128 GLY
1 A 182 GLU
1 A 200 SER
1 C 128 GLY
1 C 200 SER

5.3.2 Protein sidechains ()

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 184/193 (95%) 157 (85%) | 27 (15%) 30112
1 C 184/193 (95%) 160 (87%) | 24 (13%) 48116
1 D 184/193 (95%) 156 (85%) | 28 (15%) 34110
1 E 184/193 (95%) 156 (85%) | 28 (15%) 34110
1 F 184/193 (95%) 157 (85%) | 27 (15%) 30112
1 G 184/193 (95%) 163 (89%) | 21 (11%) 5 21
1 H 184/193 (95%) 161 (88%) | 23 (12%) 40118
1 I 184/193 (95%) 162 (88%) | 22 (12%) 54 19
1 J 184/193 (95%) 161 (88%) | 23 (12%) 48118
1 K 184/193 (95%) 156 (85%) | 28 (15%) 34110
1 L 184/193 (95%) 159 (86%) | 25 (14%) 3415
1 M 184/193 (95%) 159 (86%) | 25 (14%) 38115
1 N 184/193 (95%) 159 (86%) | 25 (14%) 3415
1 O 184/193 (95%) 155 (84%) | 29 (16%) 20110
2 1 170/177 (96%) 145 (85%) | 25 (15%) 30112
2 2 170/177 (96%) 140 (82%) | 30 (18%) 2418
2 B 170/177 (96%) 142 (84%) | 28 (16%) 24110
2 P 170/177 (96%) 143 (84%) | 27 (16%) 24110
2 Q 170/177 (96%) 140 (82%) | 30 (18%) 2418
2 R 170/177 (96%) 142 (84%) | 28 (16%) 24110

Continued on next page...


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

Page 21

wwPDB X-ray Structure Validation Summary Report

1PMA

Continued from previous page...

Percentiles

Mol | Chain Analysed Rotameric | Outliers
2 S 170/177 (96%) 144 (85%) | 26 (15%)
2 T 170/177 (96%) 146 (86%) | 24 (14%)
2 U 170/177 (96%) 145 (85%) | 25 (15%)
2 \Y 170/177 (96%) 146 (86%) | 24 (14%)
2 W 170/177 (96%) 144 (85%) | 26 (15%)
2 X 170/177 (96%) 143 (84%) | 27 (16%)
2 Y 170/177 (96%) 140 (82%) | 30 (18%)
2 y/ 170/177 (96%) 147 (86%) | 23 (14%)

All All 4956 /5180 (96%) | 4228 (85%) | 728 (15%)

5 of 728 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 R 173 ILE
2 W 37 ILE
2 S 49 VAL
2 R 144 GLU
2 U 12 VAL

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 163
such sidechains are listed below:

Mol | Chain | Res | Type
2 T 85 ASN
2 Y 98 GLN
2 U 30 ASN
2 W 30 ASN
2 7 141 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.
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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> #RSRZ>2 OWAB(A?) | Q<0.9
1 A 221/233 (94%) 017 | 3(1%) 73 59 |21,51,101,142| 0
1 C 221/233 (94%) 014 | 2(0%) 81 68 |15,50,100,142| 0
1 D 221/233 (94%) -0.21 2 (0%) |81 68 | 22,48, 97, 141 0
1 E 221/233 (94%) -0.13 3(1%) 73 59 | 19,49, 98, 142 0
1 F 221/233 (94%) -0.14 0] 100 | 100 18, 52, 99, 141 0
1 G 221/233 (94%) -0.05 ( 22, 52, 98, 143 0
1 H 221/233 (94%) -0.15 ( 23,52,102,141 | 0
1 I 221/233 (94%) -0.20 ( 19, 51, 97, 142 0
1 J 221/233 (94%) -0.22 0 22, 51,100,144 | 0
1 K 221/233 (94%) -0.26 1 (0%) 22, 51, 99, 141 0
1 L 221/233 (94%) -0.25 2 (0%) 16, 49, 98, 141 0
1 M 221/233 (94%) 024 | 2(0%) 81 68 | 19,49,97, 141 0
1 N 221/233 (94%) -0.22 2 (0%) |81 68 | 21,49, 97, 144 0
1 0 221/233 (94%) 017 | 5(2%) 61 46 | 19,48, 97, 140 0
2 1 203,211 (96%) -0.53 12, 33, 65, 74 0
2 2 203,211 (96%) -0.49 11, 33, 64, 75 0
2 B 203,211 (96%) -0.49 13, 34, 65, 77 0
2 P 203,211 (96%) -0.51 10, 35, 63, 72 0
2 Q 203/211 (96%) -0.56 11, 33, 63, 73 0
2 R 203,211 (96%) -0.56 11, 32, 63, 73 0
2 S 203,211 (96%) -0.48 10, 33, 64, 74 0
2 T 203/211 (96%) -0.41 13, 35, 65, 77 0
2 U 203,211 (96%) -0.50 16, 34, 65, 76 0
2 v 203,211 (96%) -0.55 14, 32, 64, 74 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 W 203/211 (96%) -0.56 0 13, 34, 64, 76 0
2 X 203/211 (96%) -0.60 0 11, 33, 63, 78 0
2 Y 203/211 (96%) -0.58 0 | 12, 33, 62, 73 0
2 Z 203/211 (96%) -0.60 0 12, 32, 64, 75 0
All All 5936/6216 (95%) -0.35 28 (0%) 78 10, 41, 92, 144 0

The worst 5 of 28 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 O 202 | GLU 4.0
1 D 63 | SER 3.6
1 K 202 | GLU 3.5
1 C 166 | GLY 3.2
1 N 205 | GLU 3.1

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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