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3C91
EMD-1733
Thermoplasma acidophilum 20S proteasome with an open gate

Rabl, J.; Smith, D.M.; Yu, Y.; Chang, S.C.; Goldberg, A.L.; Cheng, Y

2008-02-14
6.80 A(reported)
1PMA

This is a wwPDB EM Validation Summary Report for a publicly released PDB entry.
We welcome your comments at validation@mail. wwpdb.org

https:/ /www.wwpdb.org/validation/2017/EM 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.

A user guide is available at

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

EMDB validation analysis : 0.0.1.dev70
MolProbity : 4.02b-467
Percentile statistics :  20191225.v01 (using entries in the PDB archive December 25th 2019)
MapQ : 1.9.9
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.36


https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#references
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 6.80 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 - 43
Ramachandran outliers l I 2 .9%
Sidechain outliers I 12.3%
Worse Better

I Percentile relative to all structures

[I Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 158937 4297
Ramachandran outliers 154571 4023
Sidechain outliers 154315 3826

The table below summarises the geometric issues observed across the polymeric chains and their fit
to the map. The red, orange, yellow and green segments of the 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 EM
map (all-atom inclusion < 40%). The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
76%
e —
1 A 233 42% 47% 7% oo
28%
I —
1 B 233 45% 45% 7% o
7%
I —
1 C 233 43% 45% 8% .o
30%
..
1 D 233 42% 47% 8% .o
32%
..
1 E 233 42% 47% 8% .o
35%
..
1 F 233 42% 47% 7% oo
31%
..
1 G 233 41% 49% 7% oo
30%
..
1 O 233 43% 46% 7% oo

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

Mol | Chain | Length Quality of chain
32%
e
1 P 233 45% 44% 7% e
33%
.. . me
1 Q 233 44% 45% 7% - .
33%
.. e
1 R 233 41% 48% 8% + +
37%
=  me
1 S 233 41% 48% 8% - -
36%
..
1 T 233 42% 47% 8% o
29%
e —
1 U 233 42% 47% 7% = .
25%
T —
2 1 203 58% 35% "%
22%
T —
2 2 203 54% 38% T
24%
e
2 H 203 50% 41% ow
24%
e
2 I 203 58% 33% %
23%
I
2 J 203 58% 34% “a%
23%
I
2 K 203 51% 41% T
71%
— ——
2 L 203 51% 40% 9%
21%
I —
2 M 203 56% 37% "%
21%
—— —
2 N 203 52% 40% 7%
26%
T —— —
2 Vv 203 50% 41% 9%
26%
T — —
2 W 203 57% 34% 8%
26%
T —
2 X 203 58% 35% %
25%
T — —
2 Y 203 49% 43% 8%
23%
T —
2 7 203 51% 40% T
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2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 46578 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, 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 subunit alpha.

Mol | Chain | Residues Atoms AltConf | Trace
! A 221 ?%Zl 11(323 215\;9 351)4 g 0 0

1 B 221 ?;g;l 11023 215\;9 351)4 g 0 0

! ¢ 221 ??ESZI 11023 215\919 351)4 g 0 0

! b 221 ?;ESZI 11023 215\919 324 g 0 0

! B 221 ?;ESZI 11023 215\919 324 g 0 0

! K 221 ?;23?91 11023 21,‘;]9 324 g 0 0

1 G 221 ???91 11023 21;]9 351)4 g 0 0

1 0 221 ???91 11023 21;19 351)4 g 0 0

L] F 27| iy 1128 200 a4s 3 0 0

1 Q 221 ?;t@?;l 11023 2159 324 g 0 0

L] R 27| Tre 1128 200 a4s 3 0 0

L] 5 27| iy 123 200 a4s 3 0 0

L7 27| e 1128 200 aas 3 0 0

v 27| Try 1128 200 ads 3 0 0

e Molecule 2 is a protein called Proteasome subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
2| 1 R 0 !

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

Mol | Chain | Residues Atoms AltConf | Trace
2 ! 203 ?ggasl 9?5 21:5]4 288 181 0 0
2 J 203 ?ggagl 9;)5 21(\514 288 181 0 0
2| K 203 ?ggasl 935 21(\5]4 288 181 0 0
2 b 203 ?ggasl 9;35 21(\5]4 288 181 0 0
2| M 203 ?ggagl 9?5 21(\514 2(9)8 1S1 0 0
2| N 203 ?ggasl 9?5 2%14 288 1S1 0 0
2.1V 203 ?ggaégl 9?5 2124 288 1S1 0 0
2 W 203 ?(5);21 9(835 21:3]4 2(9)8 1S1 0 0
2. X 203 ?(5);&81 9?5 2124 288 1S1 0 0
2.1 X 203 ?ggasl 9(8}5 2124 288 181 0 0
2 z 203 ?(5);&81 9(8]5 2124 288 181 0 0
2 L 203 ?(5);&81 9(55 2124 288 1S1 0 0
2 2 203 ?ggasl 9§5 2124 288 1S1 0 0
grbB
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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
atom inclusion in map 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 diamond above a residue indicates a poor fit to the EM map for
this residue (all-atom inclusion < 40%). 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: Proteasome subunit alpha

26%

. T o, wem
Chain A: 42% 47% 7% ..
oo e oooe oo

L38
I64

< W © N~ o -
[T T Y T BT © ©
I | m o

F15
S16
S P7T
D18
R20
L2t
F22
Q23
V24
CE25
A2
R28
E29
A30
V31
K32

|
S35

O-N®m MO DO—HNMSL 0O oW © o - )
wilo — < o] pnl 0 © 0 O o) N~ 00 o o OO OO —H ~ —“- AN AN AN N Mm m ™
© N~ ~ ~ @ ] ® © Y Rl s e e R =l bl o D R e i ] PR b ) - -
M| HAa = 3] — < A= NnECocoRXEH> PEzHM=ZARNME o=o RN - o
0 © N~ ) < ~ O O O @ 0 0~ [- 3= ML O~ 00O HN® ©~ © =) N T W ©ONDO O - NSO
® M m < A RS S o] 0 1910 0 © ©0 O ©© ©OKINKN N~ N ® D@00 ©W0EDDD D0 0B D
oo - - o o o == o e R IR IR Ry e P - R i s TR IR i = A
®n - =) H e oA [ O > HEHT®n OXAE> > P -] > MEA A BXE<E e SN <

¢
1201 ¢
(4
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

E205
A209
P210
E211
Y221
E228
|
K231

e Molecule 1: Proteasome subunit alpha

28%

. e S mem
Chain B: 45% 45% 7% = .
PRTTDS S S o e oo oo

S16

o ] )
— — =
< H B

L201
E20

A209
P210
E211
Y221

e Molecule 1: Proteasome subunit alpha

WO RLDWIDE

er

PROTEIN DATA BANK


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

EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 7

8%

45%

43%

27%

Chain C

61

LY1

< <&

cvd

8€1

SES

cen
TEA

82y

©
N
I>‘I

vea
€zh

IN]
o~
[N

8
&

i

0
—
a

918
ST4

OO0

N
N =

8¥TT
Ly1d

9€TT
SETS

<>

@ & & o0

@ V00O o

00zs
6618

Proteasome subunit alpha

e Molecule 1

30%

8%

42% 47%

Chain D

<+ w0
© ©
H o

—
©
o

SO SO0 O oo o

) [ ¥ 0 © N~ ®© =3
< 0 [T e Y T Y] ©
= x G | 5]

~
<
—

A 4

(44

¢

8€T
SES

(48
TEA

82

©
N
>

§£4
€zb

N
N
12

ocy

<>
o
3
o

0 © N~ 0
= I]
B wnaAaA

3]
—
o

N~ ®
= >

Ao 4 4 2 2 S 4
o
=

611 |
Cwen 961V
¢ s Cseni
Czen o1
1€1d g1 |
0ETH {4391

T6TL
68TV

SZTh L8TY

[ ] SETS

661S

Proteasome subunit alpha

e Molecule 1

8%

47%

42%

32%

Chain E

lwm
© ©
H |

190

o
©
IL"1

891
L84
9S8
Sy
7SA

o
0
X

L AR 2 2 2 2B 4 2 4

TLA

0LI

Y611

(4138
T6TL

68TV

L8TH

0 987d

S81d
811

0 z81d
$f reni ]
0 08TA
‘=
1.13
9LT1

€LTA
CTLIA

0L1a

0 8919

1,918

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 8

< w0
© ©
H o

¢
0 190
093
0 891
0 199
. ° . 0 988
. . . ¢ o=
" .o//,u ° HSA
~ " 0 144
=
61
4
11
oo
0 . . 0 Thd
g ¢ S 2 x
< TETT < < mﬁ
¢ gags
¢
¢ T€TH soed zen ¢ ﬂmx
€A TEA
0. 4 0gy 0gv
feldact ¢ | ezd 6zd
. < N < 82y - 8zu
¢ 2 ¢ 2 e z e
— — —
«© ¢ < 29} © eA
“ - . = €2b e £2b
= = zed = zzd
T2k =) =S OI = Lot
Q0 e} o) 0zy
. 5 ¢ = S o o
610
% ¢ e % ¢ % ¢ su
¢ e = ° o1zd & © & X Couad
o1zd N ¢ sozv ) o 918
¢ ooy % N m NN % a4
x R T
N g g A g8
¢ S “ s0zd e ol e s
= = [ = Lo
¢ soea [aW 0 [al) 0 (a8 0 o
i - | AR
“ - .m ¢ roet ,M.ub .. ¢ .M.H.M .. ¢
00zs
I TR 0w : <
cers = 0. 3 g ¢ wwa LETT ¢ _cers IS g
o] I 9€TT o]
0. -~ N — < | se7s 0. =i =
961V ° | semd ° O 598 L oveTA 96TV ° @)

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 9

€ETD

T€Td
0eTY

0 9ZTA
STTh
$TIL
€TTA

120

0 0ZTH

6110

STTY

i

ETTA

TTIN
(A

0 60TI
80TN
¢

LOTA

L

€0TA

T0TA
0073

860
160

S6S

96TV

0 611

2611
T6TL

Ii

68TV

0 2874
0 9813

S$81d
7811

0 z81d
L

08TA

8.L14
L.148

0 9LTT

i

ELTA
TLIA

0L1Q

0 8919
1918
991D

i

€9TL

097X
6573

LSTI

SSTD

0 €97d

o

0 051a
6%Td
iant

0 Pians

{47429

157499

-

LETI
9€TT
SETS

‘o

Te€CH

8¢cd

e Molecule 1: Proteasome subunit alpha

TCCA

TTca
0t1ed

602y

elofacs

OO PO 9SS 0O OO o0

L 2
-
o
N
=

00Zs

0 661S

>

7%

44%

45%

32%

Chain P:

< w
© ©
= Mm

—
©
(=)

o
©
I[’.1

ool
[rs)
=

194
9ss
SqY
7SA

(41

e SO0 oo

Iml
<
-

~
<
=

i

*
-
s

o]
]
s )

[}
)
%]

cen
TEA

L 4

82H

-
©
N

A
ford]
(44

0 ozy
0 81a

918

0 §Td

(43}

oTd

o o o 4

LETI
9€TT
SETS

€ETD

T€1d

0LI

i

TETH

i

e Molecule 1: Proteasome subunit alpha

8¢cd

T2Th

1124
0red
602V

0
o
N
=

T0TT
002Zs

COOPPP S0 0O GO oo

7%

45%

44%

33%

Chain Q:

0LI

S9d
%91

190
094

L84
998
SGY
7SN

OO & o o
©
2

[4°):1

L 4

671

LY
0 YN
0 Thd

8¢€T

ges

4.1
TEA

8¢y

0 9ZA

vea
€zd
ced

0zY

81d

918

L 4
wn
a
|9

Ao 4 4 2

~
<

€ETD

T€Td
0€TY

0 9ZTA

ST

120

96TV

7611

{4391
T6TL

68TY

0 2874
0 9813

S981d
7811

0 z81d
¢
0 08TA
¢

8.1
1.1

0 9LTT
¢

ELTA
CTLIA

0L1Q

0 8919
2918
991D

€9TL

097X
65T

9GTL

8¥11

0 Phat's

SETS

‘o

T€TH

i

8¢cd

e Molecule 1: Proteasome subunit alpha

T2CA

jaxacs
0t1ed
602y

OO PPOPO GO & V00O o0

D E

R L DWI

O
PROTEIN DATA BANK

W

erbDeBe



EMD-1733, 3C91

8%

48%

wwPDB EM Validation Summary Report

41%

33%

Page 10

T€Td | g6

[ | 61T qo1 0gTY z6T1
€€TH s ¢ T6TL

L 2
g
<&
8 3
mn o
<>
&
=g
@ SO0 o o
0
E
<>
&
=4

T€1d
0ETY

<&
Ig
L 4

—
©
o

o _—
TeTd
0. oeTH LOLL ¢ o8

68TV

o
©
I[.':l

L8TY

093 o 158
T ¢ o M 981d 958 MMW
891 ¢
¢ serb g81d . — L eey
¢ el 811 . 51 1210
¢ oss ECTA s8N [ et 0ZTH
0 S5y 4 ¢ = N x 451 6110
AR 5 2 i
¢ SN0 v = e
‘ 293 6110 671 L
‘- S ‘'l = T
or1a
80TN
mﬂ o ¢ v LOTA
7o HE e 0.
¢ 60TI 0 Zvd
oW SOTN o | | 019
Ly o X
¢ ™ LoTA oL1a S ~ e €0TA
| 0. 6913 < < [ | L zotL
891D ses
mﬂ ¢ ©om 4 J97S [ | ﬂmd,
T
mmm £0TA 9919 . me WMM
| zotL 5911
zen o€V | oV
¢ ron “ M”w Loty ¢ 62a 368
| 82y
824 | oe6a 0 [o¥] < I 0
A 86D ¢ < M < M 9Zk
¢ ¢
TR ss1a & ¢ = TR
aon [ ooev ¢ < ¢ < TA ¢
£2d se1 ¢ = = ¢ = 681
k ¢ ¢ s m ¢ m 0h k
oey ¢ s ¢ .m ¢ e 1% oeH mmm
619 ¢ 7 0 619 ¢
81a L4 = 81a ¢
L1d 1123 am.V . ‘ 60CY Qm.v < L7d ’
e ¢ o 5 S g <3 918
¢ o ¢ soov 2 N S ¢ 2 ° ¢ s ¢ e
o .- 3 ¢ 5 o] S
433 ¢ ¢ om ¢ ..m ¢ .m G ¢
o o ¢ 2 ¢ 2 '
¢ om ¢ A ¢ A ¢ .
e = ¢ B M
8k ¢ ¢ 8A ¢
“ W ¢ = 00zS =2 “ W 7LA
¢ 5 ¢ 1671 = s
O n =T O = ¢
00zs O 9811 b}
96TV oLT
= hhnw ee1o pesnm  — hhnw ¢
[ [

0 0LI | eelk 0 6T

S99

D E

L DWI

O R

erbDeBe

PROTEIN DATA BANK

W



EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 11

<

T€TH

o

82T

T2Ch

T12d

0t1ed
602V

elorace

COOPPPSO & & & 00 O oo

1021

00zs
66TS

i

e Molecule 1: Proteasome subunit alpha

96TV

0 6T

7%

47%

42%

29%

Chain U:

lv‘
©
=1

—
©
(=4

o
©
5]

©
re)
)

PASES
9GS
SS9y
7SA

{4’y

e SO0 oo

671

LYT

¢

->
N

8¢€T
ges
[4:1

TEA
OEV

8¢y

0 9ZA

vea
]

0 ced

ocy

0 619

oty

“
+n
¢
¢

0 €€TD

68A
881

984

0 a8y

181

96TV

Y611

2611
T6TL

68TV

181X

0 9813
s81d
%811

0 z8t1d

08TA

0 8L1d
2073
9LT1

ii

i

0L1Q

TE€TAH

8¢cd

TCCA

PO 0O & O o o0

e Molecule 2: Proteasome subunit beta

24%

9%

41%

50%

Chain H:

0 $eT

(4}

0EN

i

7v1a

(4498

0 10

i

LETA

SETA

€ETA

T€TS

3

9218

4428

3

0 06A
0 181

TLA
T4

0 0.4

L94

e Molecule 2: Proteasome subunit beta

24%

—
8%

33%

58%

Chain I:

0§74
6710

LYTL
9VTH

jaaxs

(47499
1521

3

LETA

veETA
€eTd

Ll

4428

¢

0ZTA

90TL
0 S01a
4§/ otz |

€019

‘

¥6d
€610

& 4

S8N

281
181

6LA

9.1

0 LN

1.4

L94

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 12

o & oo

69718

YSTT

CSTA

e Molecule 2: Proteasome subunit beta

23%

—
8%

34%

58%

Chain J:

114

81
LL

el

v

<>

¢
¢
¢
¢
¢
¢

1114

60TH

90T.L
S0tTa

¥8S
€81
281
8L

8LV

S.d
LN

T.4

€9TA

09718
6GTI

e Molecule 2: Proteasome subunit beta

23%

—
8%

41%

51%

Chain K:

|91 (4498
298 0 1524
T9Y [}

oo 8eT

641 LETA

8SA A.

i v
e getd

597 Caena

wa TETS

esy 621S
[ orsa s

05D 1211

€614
C6TI

S8TA

0918
6STI

e Molecule 2: Proteasome subunit beta

0 2974

9GTI

21%

9%

0 ©
0 0
II'-l =.II

40%

51%

Chain L:

0 994

99T
94
€91
[4°ks

—
©
<

631
894

€50

0 4514

>

EVI

8ed
LET

Sed
e

4.1
€D
0EN

0 623

8CH

EVIS
(4498

0 j5a1i]
LETA

7ETA

0 €eTd

2eTd

14428

€021

96TI

SO Voo

€674
C6TI

0610
68T.L
88Td
L8T1

0 ¥8TA

281a

0814
6LTL

v.L1a

> <

e Molecule 2: Proteasome subunit beta

691S

L2 4

€9TY

SSTA

€9TQ
0S1d

9V T

0 vy1d

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 13

21%

—
7%

37%

56%

Chain M:

891
194

293
TV

84

¢

9GA
ST

€50
{4214

08D
67A

>

via

(47499
1321)

SETA

0 €eTd
zeTd
T€TS

14428

g @

0 1213

0ZTA

3

SO oo

9TTV

v11d

1114
OTTA
60TH

o &

661

S6A
v6d

>

€021

C6TI

881d
1811

78TA

0 z81a

08Ty
6LTL

e Molecule 2: Proteasome subunit beta

*

vL1aQ
€LTI

L1918
910
€91

85TV

SSTA
CSTA

6%1d

oo

—
7%

40%

52%

21%

Chain N:

¢ ot $TTA

-
]
—
M

8ed 0ZTA
L€1
9eb 0
0 €
w3y €TTI
[oeed 211s
(4> TTTd

= ey

- 6LA

9.LI
0. s.d

6611

A R C 2 & 4

€614
C6TI

061d

881d
L8771

S8TA
78TA

0 z81a

08TYH

Ii

€91

19TV
09TS

e Molecule 2: Proteasome subunit beta

83TV

9GTI

€G1a
CSTA

26%

9%

41%

50%

Chain V:

94

< <

© N~ © ] oWl o ™S © o = O m
0 mmn =4 < 0 w wn w © © ©
oHA = > <=coB=a > = <@

<&
Iw
™
=}

o
¥
B4

~ o
(SR o
=:I:IZI

i)

3

LETA

SETA

€ETd

TETS

0 0874

6LTL

e Molecule 2: Proteasome subunit beta

¥6d LLTA

3

1871

0 58N

8s

281
8L

ELN
TLA
T4

0.4

0
~
[

L 2 4

194 0 H1a

0 99X
1 (4298

26%

—
8%

34%

57%

Chain W:

<
©
=
"

O &
w ©

D E

O

R L DWI
PROTEIN DATA BANK

W



EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 14

CSTA

0STa
671

LYTL
74901

¢
0 y1E

(4498

S0 oo

761S

1610
061a
68T.L
88Td
L8T1

S8TA
781X

0 z81a
¢ e
0 081Y

6LTL

9LTV
SLTA

-

e Molecule 2: Proteasome subunit beta

6918

® O oo

11}

7811

—
7%

35%

58%

26%

Chain X:

891
194

0 994

v9d

{4
ToV

8GA

¢

9SA

SS1T

€sd

0 434

< oo

9STI
ZSTA

671Q

¢
0 y1d

5D —

1021

8%

& 4

6611

Ao o 2
43%

€614
2611
[ 1etd
061a
68TL
1114 gerd
1811
Lot osTd |
0 60TH S8TA
] ¢ i
M b5
z81a =
JE
6LTL =
o 2
9LTV 7 -
vL1a m B4
0 €LTI 3
N 2
78S ¢ ) u/”
S 691S m N
281
o
0 8Ly 0 a
¢ <
ged £9TY m V._
i EY <
0 1.4 ) |
0918 M <
‘- T T8
| ° O

0 TIA

¢
8ETT
LETA

3

€eTd

T€TS

621S

S S OO

9%

LTTL

14428

0ZTA

1

€0TD

0071

<>
Ig-
=

S6A

€81

281
8L

6LA

9.1

0 99k

40%

51%

<
)
[<b)
o)
=
=)
=
o)
=
0
Q
g
@)
6511 9
pEsEn o
-

o

far

ol

N

2

=

Q

2

=

[ ]

LSTH
9STI

23%

CSTA

iaaxs

i

(47499

Chain Z:

LETA
YETA

€ETd
CETd

4428

0zZTA

v11a

0 90TL
0 S0Ta

€01

860
LBA

281
8L

6LA

0 8LV

9.1
S.d
VLN

0 0.4

194

0 99k

S91

0 €021

0 9611

t
€614
[4:193

061
68T.L
881d
1871

0 H8TA

281d

Ii

W

08TH
6LTL

Y.L

e S o

6918

€9TH

SGTA

€G1a

VTN

0 vy1H

V1S
(47493

0 1324
¢

R LDWIDE

O

PROTEIN DATA BANK



EMD-1733, 3C91

wwPDB EM Validation Summary Report

Page 15

e Molecule 2: Proteasome subunit beta

25%

—
7%

35%

58%

Chain 1:

0 99&

¢
¢
¢
¢
¢

[4749%

0 510

S0 <

¢

L 2 4

SETA

€eTd

CeTd

0ZTA

9TTV
vit1a
1114

OTTA
60TH

6.LA
8Ly

9.1

T4

C6TI

7814

281d

6LTL

vL1a

0 y1H

e Molecule 2: Proteasome subunit beta

22%

—
8%

38%

54%

Chain 2:

0 SYI

Ll

8€ed
LET
9eb

0 $eT

(41
TE€D
0EN

8CH
LTH

0 TTH

0 814
113
9TL

CTTA

‘.
0 ¥y1a
0 1524

6€£TH
8ETT
LETA

3

0 €eTd

C¢EeTd
T€IS
0E€TD

1211

YCIA

0 1219

0ZTA

€171
Cris
1114

i

60TH

a2 J

860

A 2

© ~

o o

I= .>
IIIiiII

0 164

181

0 98N

€81
281
8L

6LA
*

1021

L 2 2 2

6611

a2 2

C6TI

881d
L8771

0 $8TA
0 z81a

0814
6LTL

LLTA
9LTY

iZA1
€LTI

691S

L9TS

-

€913

0918

9GTI

€510
CSTA

671a

O

R LDWIDE
PROTEIN DATA BANK

W



Page 16

wwPDB EM Validation Summary Report

EMD-1733, 3C91

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, D7 Depositor
Number of particles used 44794 Depositor
Resolution determination method | Not provided

CTF correction method PHASE AND AMPLITUDE Depositor
Microscope FEI TECNAI F20 Depositor
Voltage (kV) 200 Depositor
Electron dose (e~ /A2) 20.00 Depositor
Minimum defocus (nm) -1500.00 Depositor
Maximum defocus (nm) -3500.00 Depositor
Magnification 51159 Depositor
Image detector KODAK SO-163 FILM Depositor
Maximum map value 9.018 Depositor
Minimum map value -4.980 Depositor
Average map value 0.000 Depositor
Map value standard deviation 1.000 Depositor
Recommended contour level 2.5 Depositor
Map size (A) 197.028, 197.028, 197.028 wwPDB
Map dimensions 144, 144, 144 wwPDB
Map angles (°) 90, 90, 90 wwPDB
Pixel spacing (A) 1.36825, 1.36825, 1.36825 Depositor
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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 | o717 <5 | RMSZ #|Z| >5
1 A 0.55 0/1793 0.80 3/2416 (0.1%)
1 B 0.55 0/1793 0.80 3/2416 (0.1%)
1 C 0.55 0/1793 0.80 3/2416 (0.1%)
1 D 0.56 0/1793 0.80 3/2416 (0.1%)
1 E 0.55 0/1793 0.80 3/2416 (0.1%)
1 F 0.55 0/1793 0.80 3/2416 (0.1%)
1 G 0.55 0/1793 0.80 3/2416 (0.1%)
1 0 0.55 0/1793 0.80 3/2416 (0.1%)
1 P 0.55 0/1793 0.80 3/2416 (0.1%)
1 Q 0.56 0/1793 0.80 3/2416 (0.1%)
1 R 0.56 0/1793 0.80 3/2416 (0.1%)
1 S 0.55 0/1793 0.80 3/2416 (0.1%)
1 T 0.55 0/1793 0.80 3/2416 (0.1%)
1 U 0.56 0/1793 0.80 3/2416 (0.1%)
2 1 0.55 0/1577 0.75 1/2129 (0.0%)
2 2 0.54 0/1577 0.75 0/2129
2 H 0.57 0/1577 0.76 0/2129
2 I 0.57 0/1577 0.76 0/2129
2 J 0.54 0/1577 0.75 0/2129
2 K 0.55 0/1577 0.77 2/2129 (0.1%)
2 L 0.57 0/1577 0.77 0/2129
2 M 0.55 0/1577 0.75 1/2129 (0.0%)
2 N 0.54 0/1577 0.75 0/2129
2 \Y 0.57 0/1577 0.76 0/2129
2 W 0.57 0/1577 0.76 0/2129
2 X 0.54 0/1577 0.75 0/2129
2 Y 0.55 0/1577 0.77 2/2129 (0.1%)
2 Z 0.57 0/1577 0.77 0/2129
All All 0.56 | 0/47180 | 0.78 | 48/63630 (0.1%)

There are no bond length outliers.

The worst 5 of 48 bond angle outliers are listed below:

EMD-1733, 3C91
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Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
1 E 13 | THR | C-N-CA | -11.65 92.58 121.70
1 S 13 | THR | C-N-CA | -11.65 92.58 121.70
1 B 13 | THR | C-N-CA | -11.63 92.62 121.70
1 P 13 | THR | C-N-CA | -11.63 92.62 121.70
1 A 13 | THR | C-N-CA | -11.63 92.63 121.70

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 1769 0 1799 278 0
1 B 1769 0 1799 263 0
1 C 1769 0 1798 285 0
1 D 1769 0 1799 299 0
1 E 1769 0 1798 308 0
1 F 1769 0 1797 302 0
1 G 1769 0 1799 333 0
1 O 1769 0 1799 281 0
1 P 1769 0 1799 266 0
1 Q 1769 0 1798 280 0
1 R 1769 0 1799 299 0
1 S 1769 0 1798 308 0
1 T 1769 0 1797 306 0
1 U 1769 0 1799 333 0
2 1 1558 0 1609 130 0
2 2 1558 0 1609 123 0
2 H 1558 0 1609 144 0
2 I 1558 0 1609 96 0
2 J 1558 0 1609 109 0
2 K 1558 0 1609 124 0
2 L 1558 0 1609 134 0
2 M 1558 0 1609 131 0
2 N 1558 0 1609 123 0
2 \Y 1558 0 1609 145 0
2 W 1558 0 1609 101 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 X 1558 0 1609 98 0
2 Y 1558 0 1609 127 0
2 Z 1558 0 1609 130 0
All All 46578 0 47704 4081 0

EMD-1733, 3C91

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 43.

The worst 5 of 4081 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:C:177:GLU:HA | 1:D:58:LEU:CG 1.26 1.65
1:T:12:ILE:CD1 | 1:T:23:GLN:CG 1.74 1.64
1:0:177:GLU:HA | 1:P:58:LEU:CD1 1.21 1.64
1:S:12:ILE:CD1 1:S:23:GLN:CG 1.74 1.64
1:R:12:ILE:CD1 | 1:R:23:GLN:CG 1.74 1.63

There are no symmetry-related clashes.

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 PDB entries followed by that with respect to all EM
entries.

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 225/233 (97%) 189 (84%)
1 B 225/233 (97%) 189 (84%)
1 C 225/233 (97%) 188 (84%)
1 D 225/233 (97%) 189 (84%)
1 E 225/233 (97%) 189 (84%)
1 F 225/233 (97%) 188 (84%)
1 G 225/233 (97%) 189 (84%)
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Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 O 225/233 (97%) 189 (84%) | 26 (12%) | 10 (4%)
1 P 225/233 (97%) 189 (84%) | 26 (12%) | 10 (4%)
1 Q 225/233 (97%) 188 (84%) | 27 (12%) | 10 (4%)
1 R 225/233 (97%) 189 (84%) | 26 (12%) | 10 (4%)
1 S 225/233 (97%) 189 (84%) | 26 (12%) | 10 (4%)
1 T 225/233 (97%) 188 (84%) | 27 (12%) | 10 (4%)
1 U 225/233 (97%) 189 (84%) | 26 (12%) | 10 (4%)
2 1 201/203 (99%) 176 (88%) | 23 (11%) 2 (1%)
2 2 201/203 (99%) 184 (92%) 15 (8%) 2 (1%) 151 54
2 H 201/203 (99%) 184 (92%) 15 (8%) 2 (1%) 151 54
2 I 201/203 (99%) 183 (91%) 16 (8%) 2 (1%) 151 H4
2 J 201/203 (99%) 180 (90%) | 20 (10%) 1 (0%) 29 69
2 K 201/203 (99%) 184 (92%) 15 (8%) 2 (1%) 151 54
2 L 201/203 (99%) 181 (90%) 16 (8%) 4 (2%) 71 38
2 M 201/203 (99%) 176 (88%) | 23 (11%) 2 (1%) 151 54
2 N 201/203 (99%) 184 (92%) 15 (8%) 2 (1%) 151 H4
2 \Y 201/203 (99%) 185 (92%) 14 (7%) 2 (1%) 151 54
2 W 201/203 (99%) 183 (91%) 16 (8%) 2 (1%) 151 H4
2 X 201/203 (99%) 180 (90%) | 20 (10%) 1 (0%) 29 69
2 Y 201/203 (99%) 184 (92%) 15 (8%) 2 (1%) 151 54
2 Z 201/203 (99%) | 181 (90%) | 16 (8%) | 4 (2%) 38
All All 5964,/6104 (98%) | 5187 (87%) | 607 (10%) | 170 (3%) 29

5 of 170 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 14 VAL
1 A 128 GLY
1 A 182 GLU
1 A 200 SER
1 B 14 VAL




Page 21

wwPDB EM Validation Summary Report

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 PDB entries followed by that with respect to all EM

entries.

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 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 B 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 C 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 D 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 E 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 F 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 G 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 o) 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 P 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 Q 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 R 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 S 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 T 188/193 (97%) | 166 (88%) | 22 (12%) 20
1 U 188/193 (97%) | 166 (88%) | 22 (12%) 20
2 1 170/170 (100%) | 152 (89%) | 18 (11%) 6] 23
2 2 170/170 (100%) | 146 (86%) | 24 (14%) 16
2 H 170/170 (100%) | 145 (85%) | 25 (15%) 15
2 I 170/170 (100%) | 148 (87%) | 22 (13%) 18
2 J 170/170 (100%) | 143 (84%) | 27 (16%) 13
2 K 170/170 (100%) | 143 (84%) | 27 (16%) 13
2 L 170/170 (100%) | 146 (86%) | 24 (14%) 16
2 M 170/170 (100%) | 152 (89%) | 18 (11%) 6] 23
2 N 170/170 (100%) | 146 (86%) | 24 (14%) 16
2 V 170/170 (100%) | 145 (85%) | 25 (15%) 15
2 W 170/170 (100%) | 149 (88%) | 21 (12%) 19
2 X 170/170 (100%) | 143 (84%) | 27 (16%) 13

EMD-1733, 3C91
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

2 Y 170/170 (100%) | 143 (84%) | 27 (16%) 13
2 Z 170/170 (100%) | 146 (86%) | 24 (14%) 16
All | Al | 5012/5082 (99%) | 4371 (87%) | 641 (13%) 18

5 of 641 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type

1 U 136 LEU
2 Y 178 ILE

2 \Y 7 THR
1 U 134 VAL
2 W 185 VAL

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 134
such sidechains are listed below:

Mol | Chain | Res | Type
2 W 164 GLN
2 X 164 GLN
2 1 164 GLN
2 I 164 GLN
2 I 73 ASN

5.3.3 RNA (D

There are no RNA molecules in this entry.

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

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

5.5 Carbohydrates (i)

There are no monosaccharides in this entry.

5.6 Ligand geometry (i)

There are no ligands in this entry.
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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 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-1733. These allow visual inspection
of the internal detail of the map and identification of artifacts.

No raw map or half-maps were deposited for this entry and therefore no images, graphs, etc.
pertaining to the raw map can be shown.

6.1 Orthogonal projections (i)

6.1.1 Primary map

The images above show the map projected in three orthogonal directions.

6.2 Central slices (i)

6.2.1 Primary map

X Index: 72 7 Index: 72


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
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The images above show central slices of the map in three orthogonal directions.

6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 90 Y Index: 53 7 Index: 58

The images above show the largest variance slices of the map in three orthogonal directions.

6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary map

The images above show the map standard deviation projections with false color in three orthogonal
directions. Minimum values are shown in green, max in blue, and dark to light orange shades
represent small to large values respectively.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#largest_variance_slices
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6.5 Orthogonal surface views (i)

6.5.1 Primary map

The images above show the 3D surface view of the map at the recommended contour level 2.5.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.6 Mask visualisation (i)

This section was not generated. No masks/segmentation were deposited.
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7 Map analysis (i)

This section contains the results of statistical analysis of the map.

7.1 Map-value distribution (i)

Map-value distribution

— Voxel count

Recommended contour
leve| 2.5

Voxel count (logl0)
Lad
i

CI T T T T T T T
—4 -2 0 2 4 ¥ 8

Map value

The map-value distribution is plotted in 128 intervals along the x-axis. The y-axis is logarithmic.
A spike in this graph at zero usually indicates that the volume has been masked.
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7.2  Volume estimate (i)

Volume estimate
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Contour level

The volume at the recommended contour level is 290 nm?; this corresponds to an approximate
mass of 262 kDa.

The volume estimate graph shows how the enclosed volume varies with the contour level. The
recommended contour level is shown as a vertical line and the intersection between the line and
the curve gives the volume of the enclosed surface at the given level.
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum

1 —— Primary map RAPS
Reported resolution
6.80 A*

Intensity (logl0)

0.00 005 010 015 020 025 030 035
Spatial frequency (4~1)

*Reported resolution corresponds to spatial frequency of 0.147 A1
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8 Fourier-Shell correlation (i)

This section was not generated. No FSC curve or half-maps provided.
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9 Map-model fit (i)

This section contains information regarding the fit between EMDB map EMD-1733 and PDB
model 3C91. Per-residue inclusion information can be found in section 3 on page 6.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 2.5 at
50% transparency in yellow overlaid with a ribbon representation of the model coloured in blue.
These images allow for the visual assessment of the quality of fit between the atomic model and
the map.

WO RLDWIDE

P
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9.2 Q-score mapped to coordinate model (i)

1.0

0.0
M <0.0

The images above show the model with each residue coloured according its QQ-score. This shows
their resolvability in the map with higher Q-score values reflecting better resolvability. Please
note: Q-score is calculating the resolvability of atoms, and thus high values are only expected at
resolutions at which atoms can be resolved. Low Q-score values may therefore be expected for
many entries.

9.3 Atom inclusion mapped to coordinate model (i)

1.0

0.0

The images above show the model with each residue coloured according to its atom inclusion. This
shows to what extent they are inside the map at the recommended contour level (2.5).

HRLDWIDE
WF

PROTEIN DATA BANK
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9.4 Atom inclusion (i)

Atom inclusion
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At the recommended contour level, 82% of all backbone atoms, 51% of all non-hydrogen atoms,
are inside the map.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#atom_inclusion_by_contour

Page 34

wwPDB EM Validation Summary Report

EMD-1733, 3C91

9.5 Map-model fit summary (i)

The table lists the average atom inclusion at the recommended contour level (2.5) and Q-score for

the entire model and for each chain.

Chain Atom inclusion Q-score

All B 0.5060 . 0.1730
1 B 0.5250 . 0.1790
2 = 0.5300 . 0.1810
A = 0.4980 . 0.1720
B = 0.4980 . (0.1710
C . 0.4890 I (0.1700
D . 0.4900 I (0.1680
E . 0.4860 . 0.1710
F . 0.4760 . 0.1620
G B 0.4810 . 0.1680
H m 0.5340 . (0.1820
I m 0.5310 . (0.1810
J . 0.5280 I 0.1840
K B 0.5340 I (0.1810
L B 0.5340 I (0.1810
M B 0.5400 . 0.1840
N  0.5390 . 0.1830
O . 0.4840 I 0.1640
P B 0.4840 I (0.1660
Q . 0.4820 I (0.1660
R B 0.4910 I (0.1660
S . 0.4770 . 0.1650
T . 0.4790 . 0.1590
U . 0.4970 . (0.1670
\Y  0.5210 . (0.1770
W . 0.5220 . 0.1720
X B 0.5230 . (0.1740
Y B 0.5190 . 0.1760
7 B 0.5190 . 0.1770

1.0

0.0
W <0.0
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