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This is a wwPDB EM 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/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.

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

EMDB validation analysis : 0.0.1.dev132
Mogul : 2022.3.0, CSD as543be (2022)
MolProbity : 4-5-2 with Phenix2.0
Buster-report : wwPDB partial adaption of 1.1.7 (2018)
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
EM percentile statistics : 202505.v01 (Using data in the EMDB archive up until May 2025)
MapQ : 1.9.13
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49
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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 3.16 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

Ramachandran outliers NN

Clashscore KI

Worse

Metric

Percentile Ranks Value
I 26
D 0.2%
Better
I Percentile relative to all structures
[I Percentile relative to all EM structures
Model-Map Fit Percentile Ranks Value
| W 0339

Q-score I{jmn

Worse

I Percentile relative to all EM structures

I Percentile relative to EM structures of similar resolution

Better

Metric ‘Whole archive EM structures Similar EM resolution
(#Entries) (#Entries) (#Entries, resolution range(A))
Clashscore 229148 23984 -
Ramachandran outliers 224038 23583 -
Q-score - 25397 14474 ( 2.66 - 3.66 )

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
23%
T —— —

1 A 433 46% 44% 10%

8%
2 B 440 r— 54% 36% C10%
3 C 406 - 63% 32% “5%.
4 D 418 = 54% 36% 9%

9%
5 E 389 50% 43% 6%

H
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Continued from previous page...

Mol | Chain | Length Quality of chain
34%
] ——
6 F 439 34% 47% . 18%
20%
I — -
7 G 246 53% 45%
10%
8 H 234 r— 59% 40% .
13%
9 I 261 — 51% 44% 5%
13%
10 J 248 — 51% 46% -
2%
11 K 241 — 59% 39% N
20%
— —
12 L 263 56% 36% 9%
35%
T —
13 M 255 52% 43% 5%
76%
T ——
14 N 239 43% 39% 18%
76%
.=
15 O 277 48% 32% 21%
62%
T —
16 P 205 50% 50%
52%
Ty — "
17 Q 201 42% 57%
2%
N
18 R 263 43% 33% 24%
76%
Iy — —
19 S 241 42% 46% 12%
2%
N ——
20 T 264 43% 39% 18%
23%
I —— ——
21 U 953 52% 35% 13%
52%
. ——
22 Vv 534 39% 42% 19%
72%
. pr—
23 %Y 456 39% 57%
33%
e — —
24 X 422 51% 38% 10%
39%
T —
25 Y 389 42% 55%
20%
I ——
26 y/ 324 50% 38% 12%
70%
s — "
27 a 376 49% 50%
37%
e
28 b 377 21% 29% 49%
5%
29 C 424 42% 25% 33%
59%
I
30 d 350 34% 37% . 29%

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

Mol | Chain | Length Quality of chain
53%

1 —

31 e 70 39% 33% 29%
51%

I —

32 f 908 37% 60% .
27%

T ——

33 v 26 85% 15%
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2 Entry composition (i)

There are 37 unique types of molecules in this entry. The entry contains 80403 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 26S proteasome regulatory subunit 7.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 391 3074 1936 541 580 17 0 0
e Molecule 2 is a protein called 26S proteasome regulatory subunit 4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 B 397 3124 1968 530 611 15 0 0
e Molecule 3 is a protein called 26S protease regulatory subunit 8.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 C 386 3053 1921 547 567 18 0 0

e Molecule 4 is a protein called 26S proteasome regulatory subunit 6B.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 b 380 3040 1923 524 580 13 0 0
e Molecule 5 is a protein called 26S protease regulatory subunit 10B.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
o 2 364 2887 1814 515 542 16 0 0

e Molecule 6 is a protein called 26S proteasome regulatory subunit 6A.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 F 359 2803 1774 483 529 17 0 0
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e Molecule 7 is a protein called Proteasome subunit alpha type-6.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
7 G 240 1867 1187 312 355 13 0 0
e Molecule 8 is a protein called Proteasome subunit alpha type-2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 H 232 1801 1149 304 342 6 0 0
e Molecule 9 is a protein called Proteasome subunit alpha type-4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
) I 248 1933 1222 330 371 10 0 0
e Molecule 10 is a protein called Proteasome subunit alpha type-7.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 J 239 1860 1166 327 362 5 0 0
e Molecule 11 is a protein called Proteasome subunit alpha type-5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 K 238 1817 1142 303 361 11 0 0

There is a discrepancy between the modelled and reference sequences:

Chain

Residue

Modelled

Actual

Comment

Reference

K

83

LYS

ALA

conflict

UNP P28066

e Molecule 12 is a protein called Proteasome subunit alpha type-1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
12 L 240 1876 1175 338 352 11 0 0

e Molecule 13 is a protein called Proteasome subunit alpha type-3.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
13 M 242 1890 1200 323 356 11 0 0
e Molecule 14 is a protein called Proteasome subunit beta type-6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
14 N 195 1462 913 250 287 12 0 0
e Molecule 15 is a protein called Proteasome subunit beta type-7.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
B0 220 1645 1035 278 320 12 0 0
e Molecule 16 is a protein called Proteasome subunit beta type-3.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
161 P 204 1587 1010 264 294 19 0 0
e Molecule 17 is a protein called Proteasome subunit beta type-2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
17 Q 199 1588 1017 270 292 9 0 0
e Molecule 18 is a protein called Proteasome subunit beta type-5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
18 R 201 1559 982 274 294 9 0 0
e Molecule 19 is a protein called Proteasome subunit beta type-1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
19 S 213 1641 1041 281 309 10 0 0

e Molecule 20 is a protein called Proteasome subunit beta type-4.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
20 T 216 1683 1062 291 318 12 0 0

e Molecule 21 is a protein called 26S proteasome non-ATPase regulatory subunit 1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
21 U 829 6459 4098 1098 1218 45 0 0

There is a discrepancy between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
U 320 ASN ASP conflict UNP Q99460

e Molecule 22 is a protein called 26S proteasome non-ATPase regulatory subunit 3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
22 v 432 3527 2252 628 634 13 0 0

e Molecule 23 is a protein called 26S proteasome non-ATPase regulatory subunit 12.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
23 W 437 3564 2258 609 674 23 0 0

e Molecule 24 is a protein called 26S proteasome non-ATPase regulatory subunit 11.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
24 X 379 3001 1914 508 567 12 0 0

e Molecule 25 is a protein called 26S proteasome non-ATPase regulatory subunit 6.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
25 Y 378 3115 1987 533 578 17 0 0

e Molecule 26 is a protein called 26S proteasome non-ATPase regulatory subunit 7.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
26 Z 286 2281 1457 392 427 5 0 0

e Molecule 27 is a protein called 26S proteasome non-ATPase regulatory subunit 13.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
21 & 373 2995 1911 510 559 15 0 0

e Molecule 28 is a protein called 26S proteasome non-ATPase regulatory subunit 4.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
281 b 191 1458 910 261 279 8 0 0

e Molecule 29 is a protein called 26S proteasome non-ATPase regulatory subunit 14.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
29 ¢ 282 2220 1407 380 414 19 0 0

There are 114 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
¢ 311 LEU - expression tag | UNP 000487
¢ 312 ILE - expression tag | UNP 000487
c 313 ASN - expression tag | UNP 000487
¢ 314 HIS - expression tag | UNP 000487
¢ 315 HIS - expression tag | UNP 000487
¢ 316 HIS - expression tag | UNP 000487
¢ 317 HIS - expression tag | UNP 000487
¢ 318 HIS - expression tag | UNP 000487
¢ 319 HIS - expression tag | UNP 000487
¢ 320 ASP - expression tag | UNP 000487
c 321 TYR - expression tag | UNP 000487
¢ 322 ASP - expression tag | UNP 000487
¢ 323 ILE - expression tag | UNP 000487
¢ 324 PRO - expression tag | UNP 000487
¢ 325 THR - expression tag | UNP 000487
¢ 326 THR - expression tag | UNP 000487
¢ 327 ALA - expression tag | UNP 000487
¢ 328 SER - expression tag | UNP 000487
¢ 329 GLU - expression tag | UNP 000487

W

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

Chain | Residue | Modelled | Actual | Comment Reference
¢ 330 ASN - expression tag | UNP 000487
¢ 331 LEU - expression tag | UNP 000487
¢ 332 TYR - expression tag | UNP 000487
¢ 333 PHE - expression tag | UNP 000487
¢ 334 GLN - expression tag | UNP 000487
¢ 335 GLY - expression tag | UNP 000487
¢ 336 GLU - expression tag | UNP 000487
¢ 337 LEU - expression tag | UNP 000487
¢ 338 GLY - expression tag | UNP 000487
¢ 339 MET - expression tag | UNP 000487
¢ 340 ARG - expression tag | UNP 000487
¢ 341 GLY - expression tag | UNP 000487
¢ 342 SER - expression tag | UNP 000487
¢ 343 ALA - expression tag | UNP 000487
¢ 344 GLY - expression tag | UNP 000487
¢ 345 LYS - expression tag | UNP 000487
¢ 346 ALA - expression tag | UNP 000487
¢ 347 GLY - expression tag | UNP 000487
¢ 348 GLU - expression tag | UNP 000487
¢ 349 GLY - expression tag | UNP 000487
¢ 350 GLU - expression tag | UNP 000487
¢ 351 ILE - expression tag | UNP 000487
¢ 352 PRO - expression tag | UNP 000487
¢ 353 ALA - expression tag | UNP 000487
¢ 354 PRO - expression tag | UNP 000487
¢ 355 LEU - expression tag | UNP 000487
¢ 356 ALA - expression tag | UNP 000487
¢ 357 GLY - expression tag | UNP 000487
¢ 358 THR - expression tag | UNP 000487
¢ 359 VAL - expression tag | UNP 000487
¢ 360 SER - expression tag | UNP 000487
¢ 361 LYS - expression tag | UNP 000487
¢ 362 ILE - expression tag | UNP 000487
¢ 363 LEU - expression tag | UNP 000487
¢ 364 VAL - expression tag | UNP 000487
¢ 365 LYS - expression tag | UNP 000487
¢ 366 GLU - expression tag | UNP 000487
¢ 367 GLY - expression tag | UNP 000487
¢ 368 ASP - expression tag | UNP 000487
¢ 369 THR - expression tag | UNP 000487
c 370 VAL - expression tag | UNP 000487
¢ 371 LYS - expression tag | UNP 000487

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

Chain | Residue | Modelled | Actual | Comment Reference
¢ 372 ALA - expression tag | UNP 000487
¢ 373 GLY - expression tag | UNP 000487
¢ 374 GLN - expression tag | UNP 000487
c 375 THR - expression tag | UNP 000487
¢ 376 VAL - expression tag | UNP 000487
¢ 377 LEU - expression tag | UNP 000487
¢ 378 VAL - expression tag | UNP 000487
¢ 379 LEU - expression tag | UNP 000487
¢ 380 GLU - expression tag | UNP 000487
c 381 ALA - expression tag | UNP 000487
¢ 382 MET - expression tag | UNP 000487
¢ 383 LYS - expression tag | UNP 000487
¢ 384 MET - expression tag | UNP 000487
¢ 385 GLU - expression tag | UNP 000487
¢ 386 THR - expression tag | UNP 000487
¢ 387 GLU - expression tag | UNP 000487
c 388 ILE - expression tag | UNP 000487
¢ 389 ASN - expression tag | UNP 000487
¢ 390 ALA - expression tag | UNP 000487
¢ 391 PRO - expression tag | UNP 000487
¢ 392 THR - expression tag | UNP 000487
c 393 ASP - expression tag | UNP 000487
¢ 394 GLY - expression tag | UNP 000487
¢ 395 LYS - expression tag | UNP 000487
¢ 396 VAL - expression tag | UNP 000487
¢ 397 GLU - expression tag | UNP 000487
¢ 398 LYS - expression tag | UNP 000487
¢ 399 VAL - expression tag | UNP 000487
¢ 400 LEU - expression tag | UNP 000487
¢ 401 VAL - expression tag | UNP 000487
¢ 402 LYS - expression tag | UNP 000487
¢ 403 GLU - expression tag | UNP 000487
¢ 404 ARG - expression tag | UNP 000487
¢ 405 ASP - expression tag | UNP 000487
¢ 406 ALA - expression tag | UNP 000487
¢ 407 VAL - expression tag | UNP 000487
¢ 408 GLN - expression tag | UNP 000487
¢ 409 GLY - expression tag | UNP 000487
¢ 410 GLY - expression tag | UNP 000487
¢ 411 GLN - expression tag | UNP 000487
¢ 412 GLY - expression tag | UNP 000487
c 413 LEU - expression tag | UNP 000487

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

Chain | Residue | Modelled | Actual | Comment Reference
¢ 414 ILE - expression tag | UNP 000487
¢ 415 LYS - expression tag | UNP 000487
¢ 416 ILE - expression tag | UNP 000487
¢ 417 GLY - expression tag | UNP 000487
¢ 418 VAL - expression tag | UNP 000487
¢ 419 HIS - expression tag | UNP 000487
¢ 420 HIS - expression tag | UNP 000487
¢ 421 HIS - expression tag | UNP 000487
¢ 422 HIS - expression tag | UNP 000487
¢ 423 HIS - expression tag | UNP 000487
¢ 424 HIS - expression tag | UNP 000487

e Molecule 30 is a protein called 26S proteasome non-ATPase regulatory subunit 8.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
30 d 250 2048 1331 335 373 9 0 0

e Molecule 31 is a protein called 26S proteasome complex subunit SEM1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
31 © 50 425 260 65 100 0 0

e Molecule 32 is a protein called 26S proteasome non-ATPase regulatory subunit 2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
32 f 884 6836 4298 1169 1323 46 0 0

e Molecule 33 is a protein called Substrate polypeptide.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
33 v 22 110 66 22 22 0 0

e Molecule 34 is ADENOSINE-5-DIPHOSPHATE (CCD ID: ADP) (formula: CloH15N5010P2)
(labeled as "Ligand of Interest" by depositor).
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{

o |
oo
HO P o
) =T}
¥ OH,
9
Mol | Chain | Residues Atoms AltConf
Total C N O P
34 A 1 27 10 5 10 2 0
Total C N O P
34 D 1 27 10 5 10 2 0
Total C N O P
34 k 1 27 10 5 10 2 0
Total C N O P
34 F 1 27 10 5 10 2 0

e Molecule 35 is ADENOSINE-5-TRIPHOSPHATE (CCD ID: ATP) (formula: C1oHygN5015P5)

(labeled as "Ligand of Interest" by depositor).

ATP
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Mol | Chain | Residues Atoms AltConf
Total C N O P
35 B 1 31 10 5 13 3 0
Total C N O P
35 C 1 31 10 5 13 3 0

e Molecule 36 is MAGNESIUM ION (CCD ID: MG) (formula: Mg) (labeled as "Ligand of
Interest" by depositor).

Mol | Chain | Residues Atoms AltConf
36 B 1 Total Mg 0
1 1
36 C 1 Total Mg 0
1 1
36 D 1 Toltal l\gg 0

e Molecule 37 is ZINC ION (CCD ID: ZN) (formula: Zn) (labeled as "Ligand of Interest" by

depositor).
Mol | Chain | Residues Atoms AltConf
Total Zn
37 c 1 1 1 0
gPDB

EMD-47727, 9ES8Q
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10%

44%
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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

46%

23%

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
outlier are shown as a green connector. Residues present in the sample, but not in the model, are

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
shown in grey.

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

e Molecule 1: 26S proteasome regulatory subunit 7

3 Residue-property plots (i)

and red = 3 or more.

Page 15
Chain A:

[ Teed 1871
st M e ]
Sl 1911 0 vyl
i i ¢ o evea i
el S0 omEn =
yLd
' : _— RS
k ¢ " ¢ seea 63 [ |
¢+ ¢ 1881 ] S
‘ ’ .24 9gey. qeu I
¢ €led OI X $5d 121V
R ¢ ¢ o veed S €SL | oTTH
0 121 €€eY 0 23 6TTIN
zeen . [ emI@
¢ ¢ 0. [ree1 | 4 110
¢ ¢ “ ogev o1 9T
8923 o ST11
19231 ¢ e 118
€ g ¢ $ oo
9921 ¢
¢ o ¢ ¢
¢ socu ¢ 1
| OFQ ¢ £ LOTH
1741 0 2674 0 z9zd © €%d [}
zzeN I
€CTA 16TA 1924 ¢ TTvE £0TY
(499 1 o= T2el ] ¢ |
I 88TH I ocey 80%a 66A
0zT 4 61EN L0 863
837y ~H
| usen 8T€1 | oova - 168
S LTEN mmﬁ &= 964
g6
¢ s ¢ T0vY = ¢
] 2 ¢
¢ wm2 w ¢
“ [41 wﬂmz W “
¢ o 67CA 0. 1888 S ¢ osE
: = e E o :
¢
0 == 0 L0€d mm«é mvo 0
0 [eves | 0 90€T 6LEN i 0
¢ o ¢ soed 8.ed m < ¢
¢ 12l ¢ o o p ¢
¢ ovzA £0ET ] R o ¢
TOTI “ 6c2d Z0eT T %
0T
+—
o geeI Toed Ctsem ogy
m&. 0 Leed 00€1 0Le4d m 6L1
66T 69cY 8L4
e T .
¢ L9ga op)]
e ¢ . ¢ o9se0 | 9 ¢ s
¢ 36z GaE v
zeTy Jess | .o
vomog o emeay M o g -
¢ o€z £62N | eagy ) ¢
S8 ¢ 62ZA ¢ 8GEH ,|u. .. TLA
Lo ¢ L5€T ) aa)] ¢ oa
€8d 9ge) ) 693
¢ = g
28y aged o .= [ ser
¢ MMM ¢ fzeal $SET M .mha mwm
€22l | eqeH
6. zzey zseL ° @) oM

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 16

(4143}
TS2ZA
0szA
vves
TN
veTT

0€TL
622D

L22d

> &

(498
4445

(4448

0zex
612d

60cd
80¢d
LOTH
90TL

€0TT

TOZA

66T

L6TI

361D

€610
2814

6LTV

+

A

YEET

TEEN

6CEN
8C¢eI

vzea

61€d

L1€Q
91€T

€11

118

B60EN

L0€Y

S0€T
70€d

20ed
L62S

9620
S6CA

162D
0621

9521

jastecs

5728

v
(57

80%4
LO¥T

SO¥H
Y01
£0%D

T0%d

76€d

26€D
16€S

¢

L8€N

S8EN
¥8el
£8€1

08€'1

8LEN

SLEV

CLEW
TLEY

69€L

S9€4

£9¢Y

09€l

8G€d
LSEQ

SGET

€6€ed
c¢sed

67€Y

i

LYET
oved

£7eY

e Molecule 3

157258

oo

6EVA

0 8E¥1

LEVD

[4474
124725

6174
81va
L1%d
9T¥N

2578

26S protease regulatory subunit 8

5%

32%

63%

§I

Chain C

8831

TsE
0SN
674
87h

ElZ]
S¥1
4!

(4741

L)

€e1
zed

oed
6zcd
8¢I
pxal

©
N
©n

e & o oo

<
o
=

€CTA

[4v4
€61
68TA
8811
L8TT

[4:30]

08TI

SL14
PLTT

TLTH

89Td
L9771

SOTI

€914

1911

6GTY
8STI

SSTa

9v1ISs

0%TA

9ETS

€eTd

0ETH

L1211

8TIN

STTV

€TTH

L0Ta

vora

TOTH

624
962N

E€6CH

T6CA
0624

1820
0821

1,271

ePRact
.21
ELTN

TLed
0.2b
69CA

L92s

%92d

0 90%)
|
zovi

0078
66EN

96€d
S6€ES

S8EW

28ed
18¢ed

LLEH
S.ed

89EN
L9€D

voel

LSGEV

SGES

Sved

[474°38

0ved

8€ET

26S proteasome regulatory subunit 6B

9EEN
€EES
92€eT

L1€4
9T€d

vred
e1ey
crea
TTeI
0Ted

L0gY
90€T

20ea
T0€T

e Molecule 4

36%

54%

Chain D

y9d

781
€54
[4skct

870

kil
kil

%S

ov1

€LTH
OLTH

L9TI
991a

E9TH

191d
097d

PSTT
€GTH

LYTV

S6v
264
681

S81

€80

784

8.4

V.H

0L%

LON

892a
L921

1921

652d
8GCV
LGN
962d

{414}

0szA

9T
Sved

{444

veca

TETA

622y
8¢C1

9eeTy
1444

€ealL

6TCA

L1ey
bren
602D
€021
cozn
102D
002y
96T1
¥611
T16TA
L8TH

9811
S8T1

€871

T18TA

PLIA

65ed

95€d

GeT

CTSEN
TSER

o%eS

E€%eT
e

6€€Yd

Lgea

TeEl
0€eeN
62€Y

LTe1

1,824

28ca

.2y

TLeY

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 17

oEE

LI%A

VIVH

0 01%a

607X

L0%I
90%A

DO NI O N~ ®
Moo oMo
MMMMMMNM OO0 <
HEZZSHEs d< XA X

98EY
Y8EW
08ed
6.€0
8.LE1
LLES
v.Leaq

TLES

69€)

99€Y

e Molecule 5

v9eA
€9€4
z9ea

0 T9¢€d

09€T

26S protease regulatory subunit 10B

6%

43%

50%

9%

Chain E

89
193

991
791

19T

LSA
961

8

SN

b & 4 IOO < &

© I~
)
aB

N M
M M M
o A X

[re) © o
] N @
IIIII z:IIII|mII “:II

I\
[
H

1ea

(=)
3]
£

OO PPPPPP0P0O0OOOOOOOS

1573
95Td
SSTN

€STT
2¢STd
TSTT

6%TI
8YTA

SYT1

(4428

8ETT

9€TD
SETI

CTETA

L21d

YCTH

CTIN

0CTX
B6TTA

TIT1
OTTX
60TY
1071

0071

0.1

S8TY

T8TL
081X
6.L1D
8LTL

S.1d
vL1D
E€LIR
TLTT
TL11

891X
L97d

65T

€1€T

TTEd
0T€T
60€Yd
80€Y
L0€b

SOEN

€0€T

. 18%

TOEI

862)
624

S621
7624

z6cd

0621

eLeN

0 TLEY

TLEA

69€3
89EN
L9€d
99ed

79ed

47%

C9EN

6GEH

|
26S proteasome regulatory subunit 6A

LGEV

34%
34%

|
e Molecule 6

LTEV
9T€H
STEI

Chain F

o
©
)

o)
)
=

~
Lo
7]

OO0 OO OO

961

06A
681

184

8y

Z8A
8y
08I

8,4

9LN
S.3
250
€LI
Tl
T.a

0L%

69
89V

€91
{47\

ha o o 4 o 3B JB 2 4

LLTA

YLV
€LTN
TLIN
TL1d
0LTS
691Q
89TA

e s s s e e e S 2 22 2 2 2 2 R 2

%

7911

2914

0 1911

8GTA
LSTS

PSIN
€STA

0ST1

Ly1d
9V IN
SY1T

0 HId

€¥13

v1ia

LETI

€ETA

TETL
0ETY

8CTL

9CTL

81eh
cred
80CH

L0TN
90T

%021
€0CA
[4ay

0023

8611

i

o o & 4 OOiOO Lo 2 4 4

S6TI

0 Bel
|
0 TzED

87€d

A o 2 4 4 i" >

91€d

®* oo

9.ex

0
~
o
<

7,21

O = M
m M m M
momm o
< << H =

clLed

0Lza
692d

892A
L9271

992
S92V

S8EY

vved
EVET
TveT
TvEV
oved

¢
¢
¢
¢
¢
¢
0 6€€Q
¢
¢
¢
¢
¢
¢

9€ea

R LDWIDE

w_ 0

PROTEIN DATA BANK



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 18

8EVA
LEVK
9ETD

0EPN

8Tvh

e o o o o & & 4

9Tva

i

44729

(4478

(/4728

LTVH
9TvL
STPT

A3

Proteasome subunit alpha type-6

(4544

<‘><><‘>ii[‘><> <&

e Molecule 7

20%

T
0L4
691

L

yox
€50

TSA
0SI

45%

L%

€TA

53%
N
&

8Td

STI
PIl

+I

CIH
Ty

8D

Chain G

SOTA

€0TA

TOTM

66V

S6eyd

T6A

884

980

28D

08I
6LA
8L

9.1

2

LI

jAx4cs

¢1ed
Tren
0124

0 80T1

L02s

<>

€0CS

0021
66TI

96Td
S6TA
Y6TL
€610

T6Td
06TL

8810

0 2814

0 8T

€8TA
1814
0873
6L1T
TLIH
0LTA
691D

0 OTA

09TA

851D

9STd

€9TH
(4198
TSTA

LVT0

+n

Proteasome subunit alpha type-2

e Molecule 8

40%

59%

10%

Chain H

¢

S60
vev
€671

981
S8A

280
6.
9LK
SLA
YL

LI
TLH

691

LSK

39S

T8
0S4

971
oA
6€X
9EA
921

(448
1zd

611
STd

011

9LTH
S.1d

TLIL

€9TH
29TV

65T
8STM

€9TD
2§Ts
TS1d

6718

LyTd

SYTA

eVTY
(445
wid

OvIN
6ETM

> O

LETD

0 geTT
YETT
¢

3

0eTd
621d
8CTyd

(4928
611D

8TTH
LITA

STTV
4378

0 €174
|
0111

LOTL

SOTI

0 $0Td

€074

00TA

L6A

0 €€TI
1ze
€zed

0zzy

0 fehaacs

crer
13143

L0TN

0 902a

Ss0cd
¥0TL
€0CH

t
¢ ooca

6674
S6T1T

68TH
88TI

0 g81d

¢
¢

Proteasome subunit alpha type-4

e Molecule 9

s

69N

891

994

Yo

—
5%

44%

¢

%

€el

ST

€TA

51%

=
o
I>I

6TA

STd

13%

Chain I

Eiats]
SY1d

EVIX

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 19

8124

9121

4141

[q14cs

0T2H

i

802V
1,028

SLTT

89718

99TN
S9TH

€910
29TL
19TV
0913

8STD
SSIN
2¢STd
TS1a
0STS
6710

pAANY

OO OO

Proteasome subunit alpha type-7

e Molecule 10

46%

51%

13%

Chain J

6.0

0L

L & 4
S
=]

JMﬂH
STTY
wmﬂm
0zTh
6TTL

4174

ST
«mﬂq
0TTX
60TY

L0TI
90TA

v0TA

T8y
08V

8CTA
pXaas
9T

veca
[qacs

0ze1

0 2121

€124

TTCH
0TZA

¢
0 60Ty
¢

8021

S0ZN

002h
66TA

0 9611

S6T1

L 4

T6eTI
T6TA

88TI
L8TL

€8TL

0 1811

€L7d
CTLTT

6914
89TA

991X
€974

6SGTN
85TV

9GTM

0%2d

9ETH

[43AN

Proteasome subunit alpha type-5

e Molecule 11

39%

59%

12%

Chain K

€64

0 163

0 1.0

TL1D
69TV

89TH
L9TV

0 991a

2914

9GTH

SYID

[44%)
P11

6ETA

9€Td

EETN

A 2

©
N
-
M

€CTd

<
r‘II
N
—
pE

0gTY
6111

i

L11S
9TTA

710
€TTL
CTIA
1118

80TL
LOTI

S0Td

€0TA
20Tl
T0T4
00TM

66H

© oo
D @D
1= =

6ETH

feferac

6ccd
9¢ed
0gzZA
6121
8Tey
L1271
el Rack
STeI
12N
€121
(424
TTeN
0121

L0ozd
90CKH

T02I
LBTS

S6TI
Y61V

[4:15:)

68TH

0 98TH
H8TA
1871
LLTY

vL18

Proteasome subunit alpha type-1

e Molecule 12

N

>

X

)

m

X

)

n
X
)
o~

—

=)

o=

<

ﬂhu

¢

T8y
08d

0LI

0S4
671

0 LA

T2h
0CH

91D
STd

OTA

i

a
9k

SO0

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 20

0 914
|
0978

89TV

0 PReyats

€STXA
CSIN

6%Td

0 LeTd

9€TT

e Molecule 13: Proteasome subunit alpha type-3

35%

—
5%

43%

52%

38
L2

E€ON

SO &

8GA

98

Ny
i)
=]

€SGA

TS

o <
< & &
a o>

{4728
%0
ovd
6€1

Oi COPe SO o0 oo

LET

SEL

.o
g

o=

¢

T91S

6ETS

>

¢

@ & SO

9ETH
SETd

T€Td

8CTA

SCTX
iZ4%¢

0CTH
6TTA
8TTA

9TTY

o B 4 4 2 2 2 2 4

4958

1111
OTTH

90TI

2014
TOTN

<
TR R
I &
PO & & 0O o0 oo

061

S84

LLA

SLW

¥.LD
E€LA

CLH

902a
S02x

TOZH
00ZA

66TI

L6TI
96TI
S6TA

+n

€6TA

@ VOO oo

i

16T

68TI

i

1874

G8TL
Y8TH
€814

c8TA
T8TH
081h

62

L o 2 2 2 2 4
o N o N N N
= =1 (&I [5)

L12D

STCM

. o 2

e Molecule 14: Proteasome subunit beta type-6

802V

46%

18%

43%

Chain N:

8CN

694
891
198
99H
994

0 T9A

09L

OO0 oO o

L 4

-
[}
wn

l>

98V
SSA

¢
€sb

¢ o
0 150

6%V

QOI

9¥%s

%0

cvd

SO 0000 o

0%y
6ed
8E€H

OO & 6O oo

Tel
0€A

4%
1573

0§73
671

8¥IL
LYTH

a2 o 2 2 2R 2 2 2

o ¥ W

A

o
.>- = “"I

€0TM
201D

i

00TI
0 661
0 861

0 $6T

Lo B 2 2 & & A 2 J
>
S

e s s BB 2 2 22 2 4

< -~ [
© ~ ~
=1 - =
= © =

2911

0911

0 89TN
¢ o

9STL
¢

e Molecule 15: Proteasome subunit beta type-7

O

R LDWIDE
PROTEIN DATA BANK

W



0 o
= -
B

©
—
<

EMD-47727, 9E8Q)

Il
>

21%
gI

@ OO PO 00O GO0

32%

wwPDB EM Validation Summary Report

46%
48%

Page 21
Chain O:

2
0 o0
@
- -
oo

-1 7N
zSTH z9L
STV e 0£Td
" 0 0s1d OI 0 621D “ me
a5 MMM 0 650 QI 0 | esk 0 821d
¢ — 1211 o
‘o wa e ¢ o ¢ waw ¢
¢ ot sera “ mmm ¢
EED) s BB STV
P =l ¢ = mmm
0 2210 0 €SL £TTY
l 1211 0 ¢ wmm QI
TSI 0zTd 0 0a1 1211
611d 0 SLTA .. 0 i wﬂE

L7A L1TX

04
¢
¢
¢
¢
¢
¢
: :
¢ ¢
“ ¢
¢ ¢
¢ 08k ¢
“ ¢ o ¢ . 7LV N
. ‘K i
“ ¢ o “ ¢ ¢ qu N £11d
¢ Z 4 +n o e
¢ e ¢ om ¢
$ S e Sl
¢ X 6ed ¢ corr 0. 163 LOTA
s ¢ ¢
5 O s ¢ < o1
¢ 981 1/ o= “ A “ MM” £o11
¢ ¢ = o pEw ¢ o
¢ M €0TA 0. “ CeH
¢ .l MR ¢ w4
¢ er T€0 i AN ¢ osa ¢
¢ 2 R - § R
¢ > 629 ¢ o3 ¢ > N ¢ cou
¢ M { 964 ¢ M oves
- BRE ISR E S
“I ,...M R s2a ¢ s ¢ M “ oo N
¢ : o » oy 4o E (m—
RS ozn ) L8N
: B A = o=
N ¢ 181 S SLd o
¢ : o oE o= 8 2 P I
§ o1 2 mmw 0. ¢ 2 w4,_ 1A ¢ —
‘e g §om om WO R ¢ o
B ¢ 2 ol ¢ 2 i =
¢ su L oo - 0 M A 0. |
¢ $ oo = .l * ¢ 1 JE fz
M ¢ o 9 ¢ u (i < i o
¢ ol el R o ' S 5 8 L8
“ 9318 ¢ e .PO.U g l OI%m 4 .M.Op k= ¢ = mwa
oo SsTA Az = < ¢ 297 M = < L 790
¢ vSTT ¢ = ¢ o o ¢ = [ e e
¢ @ ¢ oa ¢ csm ¢ ° O oI [} ¢ ° @) ¢ w zox

R LDWIDE

PROTEIN DATA BANK

w_ 0



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 22

M
¢

0 S8TH

781Q

i

2811
814
08TA
6.L1S
8L14
LLTL

*

€LTT

TL14

691X

e s oo s BB 2 o 2 0 2 2 4

~
©
=1
=

0%TT

@ SO0

D
]
—
o

LETA

CETH
TETY

24%

33%

42%
43%

e Molecule 18: Proteasome subunit beta type-5

iooooooooo
Chain R:

€90

Tod
09V

691
891

pAst:|

©
el
=

o~
0w W
<A O

COOeO SO 0 o o

©
<
<

< w0
<
IHE

(4741
w1

— o
o o o
.>I¥>

x4

ozv

818

91V
STV
7IA
€11

Q@ COPPPPPPO 99009000000 S0

< O oo

SO0

1218

¢

TN

¢
0 [k
¢

891

0 991

T w
o O
]
a 4

C6TA

061
6818

98TYH

LA BB 2 2 2o 2 B 2 2 2 4

L]

LLTA

SLIN
YLIA

€LTV

OO 0000

0 8v1a

L9111

537498

0%v1a
6ET

OO OO OOOO

9ETA

0 SETY
¢

12%

h o
o
.a

46%

46%
42%

e Molecule 19: Proteasome subunit beta type-1

PRV
Chain S:

82y

9za

< & oo

741

(448
Tev

L1D
9TV
STI

®
-
=

TTL

9A
Sk
¥d

cd

e o BB 4 4 4 & 2 o 4

664

0 86S

L6K

0 9671

S61

0 18V

6ed
8€Yd
LEL

SEI

OO 00000 o0 o

€GTA
[4:340]
TSIN

6711
8¥11

o 2 IR 2 2 2 R o

0 SPTT

YYIN

(44

R LDWIDE

-
)
—
[=]

O

erbDeBe

PROTEIN DATA BANK

W

o
)
—
(&

b2 2 R 2 R 2 2 2 2 2
&
a

e Molecule 20: Proteasome subunit beta type-4



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 23

18%

39%

42%
43%

Chain T:

> @

o ©
] [

L 2 R 2 2 2 2 4

~
—
&

© o
O B

©
=

<
[

- N
| a4

oo a2

L 4

[v)
©
>

9.7

<>

@ OO & & GO GO GO GO G000

iaa s
SP11

a2 4 OQOQOiOOOOQOQO

LETT
9€TS

0ETA
621D

8211
LTTH

9zTa

SCTA
14498

26TA

3

88Th
1814
98TY
S8IN

6L74
8LTX

Ao 4 4 o BN 2B 4

< <
K
b=

e Molecule 21: 26S proteasome non-ATPase regulatory subunit 1

23%

13%

35%

52%

Chain U:

053

~
<
=

©
A
.“1

o
4
(=]

-

Lgd

SEM
ved

~
o
=

-
N
H

611

© ~
=1
©oA

<
—
=)

—
—
-

018

3]
=

w0
=

COPPPP VPP PPPPPPP 00 90 VP09 90P990 & 990 9909909999999 999%999%99%99

Ny
n

Leta
9CTI

0 245!

L11a

@ 00O oo

vria

1170

80TA

%010

0 993
0 oV

SThl

(4474

0 1270
0 L1931

CI¥H
125728
0T¥A

80%1

§8€4d

8ed

28€s
18€L

8.L€0
LLEH
9LEW
Sled

€LEN

TLET

89€Y
L9EL

99€D

1984
09€A

i

LGEN

€G€T

i

0G€T

8¥el

2 4

Tved
oved

]
0154
605D
80SL
LOSA
908V
S0Sd

| posa
€05b
‘B
€6V
26eva
Laend
0674
|

ECial
R
0 €871

28%D
18%1
|

LL9D

SLVH
YLv4
€LV

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 24

T983%
098I

9SS
GSSA
7551

¢SSI
7SS0

SPST
¥PSI
EVSN
[44xce
T¥SH

CESN
62SI
GZSN

T2S81
0CSH
6TSA
8191
L19D
9181

0 $191

SLON
v.L9d
€L93

TL91

3

0 9993

799D

699D
8991

95971
SS9V

€99V

6794

LY9H
9%9d

2v9d
T%9s

6€9T

LEIA

€€90
ze9d

i

6291

1

S29I

T29s
0293

819V
LT9V

ST94
YT9A

2190

0T9A
6090
8098
L09A

Y09H
€091

T094

TLLM

L9L1
99,4

¥oLT

6G.LS

9G.H

YSLH

8€LQ

8CLd
STLN
vTLn
€CLa
TCLH

8TLN
LTLI

vrLsS
E€TLA

TTL0
0T.Y

800
LOLN

S69H

1698
5890

289K
T89N
0897
6.9d
8.90

9.91

18LD

€8LA
8LV

6LL7T
9LLS

SLLT
YLLd

S06d
70631
€064
c06d
1060

0064
6684

b o o 4 4 o TR

S88H

3

PO GO GO0 PPOOO G000

8C6A

26S proteasome non-ATPase regulatory subunit 3

e Molecule 22

52%

42% 19%

39%

Chain V

0 63Y

0zTd

LITA

€TTT

A e s s o 4 2 e s 2 2 4

<>

g 38823

E DR @b
00000000000i§00000 < & oo

L 2
0
o
=1
w0

4
-
o
2
=

D
Q
~

861

Lev
964

S6T
v6A

ced
Téd

064

D
)
.=<

98A

< w0
0 0
B

[l
0
(5]

- o
0 0
o

© Q
~ @
Imlx

0 ©
~ N
H X

o
2
l>

< v O I~
© Q © ©
o m KA

CLLC0C0L 0000 $00000 SO 00000 & & S0
-
g al

LLIN
9LTH
SLTH
jZAXS
€LTI

<
©
-
=

OO0 P OO0 OOOOO

e
¢ sy

LETL
9€TH

veey

CECH

cooe
()
8

L 2
0
&
o
£

~
-
N
=

S o e <

]

—

o
I>‘-

< <&

86Th

Ao ol sl o d

~
[
2
I'-‘

$ o
¢ s

CTETN

0 1611
0 061a

8818
L8TI

i
OO 00O oo

S8Th

¢
0 z8TY

182y

S8TM

£8CN

L 4
OHI
0
o N
< =

OO OO0O0OOOO

L 2 2
@ © N~ III fo
© © © ©
N S| S
) o< 5

9TEY
STEN

0 v1ed

(4334
TTEN

60EN
80€L

0 S0€Y
4

0 £ThY

{44728

61¥1

0 L1791
0 9THY

o

(45748

(5728
60V
8074
LO%A

90%D
SO%L

€0¥I
(4078

00%H

Lo 2 2 2 2 2 R 2 2 2 4

18¢€b
98€4d

€£8€D

a2 s JE 2 2 2 2 2 R

6.L€7T

LLED

¢ oen
0 gLed
0 BLe)
‘Bl
0 TLEN
4

0 89¢€Y

L9EA

=

S9ed

¢

R LDWIDE

w_ 0

PROTEIN DATA BANK



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 25

98%1

28hd
18%S
08%1
6.L%Y4

LLYVH
9.vd
SLPY

€L70
eLvd

b 4
.
&

0LvYd
69%.L

L9VA

w
©
>y
[=]

TOvx
09%S
[14:]
85PN
LSPA

[s) N
o r)
Izlal

EVPY

8EVA

COOPPPPPPPPPOP VPP PPPO G009 PO 90000099090
28
R

©
<
=

<
ot
F

)
i
=

]
<
[}

=)
E
-

g

©
o
o

©
o
4

57%

n
2}
<

Ny
o
=

®
¥}
£

-
el
O

~
(3]
-

72%
<
g

[
~
a

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
L/

-
I
©n

COOPPPPPPPPPPPPPPPPPPPPPPPPOG 00 O 00 9999999909090

39%
2
>

N
~
£

OO0 P0O0O0OOOO
N
3

<>

~
©
=

OO

e Molecule 23: 26S proteasome non-ATPase regulatory subunit 12

Chain W:

0 0813
6LTY
8,13

0 LLTH
4

0 BLTA
S
0 zLTd

TLIA

SIEEN
0 6911

8974

99TT
S9TI
7918
€91V
29TV
1914

0
0
=
o

€STA
2STI
TSTL
0STY
6711
8YTL

o1l
SPT1

EVIV
(4744

13745

0¥TI
6€Td

PO 9O GO0 PPP0P0P090P090900000%000

ool
2]
—
=

©
®
-
H

SETH

CETL

Te N~
N ]
— —
— =

o
N
-
o~

1195

-
<
N
=

o B 4 4 .l o

OO PPPPPPPPPPPPPPPPPPPPOPOOSGO G090 o

0 1921

III :
©
I
=3
-

€921
29Ty
1924
09Zs
652d

e oo o o 2 2 2 2

PRetd}
9621

i

e s e sl 2 2 2 2 4

0 €92l
+Ea

TSCA

0 0geI
S
0 8vcy

LYCA
¢

¥¥2o

>

©
<
™
[

A 2
Lr’I
I
o0
o

<
N
™
5

> 4
o
1
™
3

i
PO & G0 VPP PPO V0 GO0 G000

~
—
s}
=

91€Y
STEN
v1e1
€1€d
CIEN

<>

- o
g s
B o

86EA

< v ©
D O O
[ I )
n = 4

ceed

© N~ o
0w D
o o0 2]
= A =

¥8eT
£€8¢ed

28eT
T8€7T

08ed

8LEW
L.ed

9.e)
SLEN

vLEL
€LET

i

TLEL
0LEA

0 69€R

N~ [
w0 w0
— B4

-
w
=]

10%
o

w0
=t

COOPPPP PP PPPPPPPPPPPPG 990 090 9909090990990 999%9%99%9%9%990

~
<
]

©
NA
4

OO0 PPP0O0O0OOOOOS

38%

51%

33%

e Molecule 24: 26S proteasome non-ATPase regulatory subunit 11

Chain X:

©
o
=
. ."4

00t1d

167
964

o a M
) @ 0
o -

R LDWIDE

o]
0
-

184

e

€8y
4231

188

Io
©
it

8LN

<+ © ~
~ N~
o [

Il
~
>

T
0.7
691
89D
199

S99

z9b

O

erbDeBe

PROTEIN DATA BANK

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 26

L02b

£0e¢d

0 TOTA

0021

2618

06TT

1818
0811

TLTT

0 TLTT

0LTD

8974

9911

o
©
=
I=

891X

9574

SSTY
¥STT

@ 00O OOO

TSTS

VIV

421
EVIX

06CA

88TY
18271
98TV

78CL

28ty
782D

0 08y

9.2V
S.L2T

L

TLCTA

89zh
L92A

0 99za
s9zd
%92d

092
6SCI
85T

9821
§STT

{4448

o¥vza
6ETA

€ETA

0€TS
6CCA

9gTH
144,

0 £2e)
91zl

€12h
CITH

89€EN

¢
¢
¢
¢
¢
¢

9€eT

eeed
ceed

6CEN

€2e1
CTEH

61€1

€T1eT
cred

0 oreY

60€X
90€1

£0€d
coed

6621

0 1624

S62H

69€1

26S proteasome non-ATPase regulatory subunit 6

e Molecule 25

55%

39%
42%

Chain Y

693

1891
98V
S84
A2
€94
2¢S8d

> & <‘>iii<‘><l><l><l>

<
OO G000 & OO oo

>

=3
<
[

>

L 2 2
~
2

g

>

6cd
821

921
Sl

COOPPPPPPPSPSO GO oo o

€2d
{4

a2 2 2 2 2 4

0 TTTL
# e

0zTY
0 611D
#f et

LTTY
0 911a
§f st
0 BITI
0 €1TY

(435}

+Bn
0 OTTA

60T
80TV
L0TX
90TV
SOTH

YOTH
€0TV
zota

L 2 4
md
pe

00TI
664

86S

i

969D
S6T
6N

Tev

684

OO eO & & oo

1834

984
980
781
€84

=
© ©
o

[
N~
[S=]

)
~
N

(250
ELW

CTLA
TLN

691
890

0 L8TA

9811

7810
€8TA
T8TA

7814
0811

> O

S.1a
VLN
€L1a

>

89TI
L1911

T9TL
09TN

0 2871
0 9871

PSIN
€9Ta

TSTA

0§14
6711

8¥%1D
LYTI

ovTYd
SP1T

448
EVIA

15478

0 124

89CA

SCTEA

0 €zed

6TEN

9T€T

v1eT

e1es
crey

TTER
ores

II<‘><‘><‘> <

80€T
LOET

Y0EX

26S proteasome non-ATPase regulatory subunit 7

e Molecule 26

20%

12%

38%

50%

Chain Z

0 1.0

6€1

911
STA

€1d
CTH

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 27

> oo

8ETA
LETY
9€Td

TETT

0€Ta
6CTA

8¢Td
L2TH

e & o o

-

€CTI
eI
1211

L11d

STTA

ETTA
CTTH

0 011

60TN

90TI

TOTIN

i

-

e e s e d

0€CT

y

9ceI
Szzh

o=

TN

€12d
[454%

8021

$S02T
a8

002D
610

T6TI
0674
6810
8818
1811
98TL

08131

8.1Q
LL149
9L171

OOi >

€L7d

6974

L9TY

LSTH
9814
SST4
STl

€5TH
Ts1s

Lv1a
feianes
SYTH
YvIA

[}
Sy
a

o
i
—

< & o o

50%

o2}
N
S

Q
N
=

~
o
A

’e}
N
=

<
N
-

N
o
=

-
o
=

COPPP G000 P00 PPP0P90P90909090000%00

70%
3 2
o A

49%

OO PPPPPPPPPPPPPPPO® & & 00 V9090909090090 %9090

L 2
o
i
p=

<
IIII e
—
[Z=4

OO0 OOOO

~
[P

a2 2 2 4

e Molecule 27: 26S proteasome non-ATPase regulatory subunit 13

Chain a:

9TTL

i

0 €171
0 TITI

T

6012

b=
o
-
"

864

761

[}
g
.>

[
~
H

<>

L 2
o 0 © N~
EIE 5 'SI
COPPPPPPPPPPPPPP VPPV PPPPPOG O G909 CO O 29090990 o0 > o> oo

[l
~
=

TLA
0Ld
69H
894

98
v9I

93

08TT
6L14
8.1
LLTT
9LTY
S.1a
YLIH
€LTX
CLIX

89TN

(s 4
0 0
= -
='=I ‘ﬁl

=3
<
=
lml

LETA

N © 0 D O N
o ] N N ®m 2]
— — - =
X (3] oo > £

<
0
—
Q.-

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

CO0eI

0 TOEN

00€Y

i

8624

9621
s6cd
v6ca
€624
26TL

Lo s o o 2 2 2 4

(=3
)
N
o

S 4
(]
(%]
o
o~

0 88TH

@ <&

8¢y

3

08ZH
6.cd

8LTN
LLT1

9,20

vL21

OOiOO

@ Il
© ~
1] 3]
- -

< @
0
&
=)

a2 2 & R & 4 o o

0TeT
60€T
80€d

LOEA
90€d

@ SO 0O G000

49%

29%

37%

21%

e Molecule 28: 26S proteasome non-ATPase regulatory subunit 4

a2 2 2 2R 2 2 2 2

Chain b:

09A
654
890
150
9SN
SSV

91
€51

R LDWIDE

O

erbDeBe

PROTEIN DATA BANK

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 28

€e1a

0ZIN

8114

911d

4251

[qaxs

*0000 s000s00000e
2 2 3
E # :

0TTI
60TI
80Ty
LOTH

90T
SOTH

> OQQOOOiO e o 4 4 4 2 4

0 101D
0 863

1671

§6T1

0 H6H

z6A
0 164
0 061

0 ST

25!

TLI
0.4

S9oL
%91

€91
2oL
191

OS> & oo

69TH

P
8
g

0 0971

0 161D

68TT

181d

‘ 9818

e Molecule 29: 26S proteasome non-ATPase regulatory subunit 14

6%

Chain c: —

33%

25%

42%

A& 4

LeV
9€T

[478
Lel

9za
SCTA

0 69TA
0 89TH

L9TH

7IIN
€9TI
2911

LSTI

9GTA
GSTA

Ly1d

SHIA

EVIA
14743 4

0ETD
6CTL

1271
9z1a
STTA

€218

TCIM
0210

8114

9T1d

(4399

60TA
80TA

9073

7014

20Tl

¢
¢
¢
¢
¢
¢
¢
¢
¢

SSCA

1S21

i

6¥%C1

L¥Ta
oveH

T7EN
0 6eT
|

9€Td

+

9TTN

vees

0 [ora el

0221

8121

9T
ST
ja%4)]

1124

~ ©
© 0
N
= >

602X

TOCA

66TH

76TH
€6TI

0610

8LIL

3

0LT1

Lo 2 2 4

C1el
T1€eT
0TeA
60€4
80€A

¥0e1
E€0EN

00€7T
LBCTA
S6CN

€6CL
6T

fefetacs
%821
€8CH
4144

6.2a
8.2h

e Molecule 30: 26S proteasome non-ATPase regulatory subunit 8

29%

37%

59%

34%

Chain d:

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-47727, 9E8Q)

COOPPPPPPPO G000 PPPPPPPG V000G & G000

wwPDB EM Validation Summary Report

Page 29

0CTH

8TTH
LTTD
9111

STTd
vr1a

€110
2110

L0Td
90TS

SOTH
voTd
€0TN
coTM
1074

© N
@ O
=

< w
Q O
I: >‘.

o
o
E

7911

6STH

B
=
OOV PPPPPPPPPPPPOPO®O 900000

9STI
GSTS
vSTM
€8T
STV

@ OO PO V00O S0

-

0 811

LYTI

0 ShTY
¢ v
0 €711
¢ i
0 13251

[eias]

0 6ETD

0 9€TT

e o o o 4 4 4 o oo ad

COPPPPPPPPPPPPPPPPPPPPPPPPPPPS 9909009000000

© ©
< <
N o
= B

COPOPPOPOPOO SO0 Oo

OO0 PO0OOOOOOS

-
<
o
=

63EA

¢
0 eved

voex

e Molecule 31: 26S proteasome complex subunit SEM1

L 2 4

OO 000 o

29%
4

288 83
RE =

33%

53%

39%

A2 o B L o S A . A

Chain e:

091
654

83V

~
n
I=

feisli]

€3S

csd
TSQ

0sa

~
()
==

n
5]
[=}

re) ~
3] o
.’.‘VJI3

]
N
[

o} —
— o
B 2]

~
—
[=}

60%

61%

37%

e Molecule 32: 26S proteasome non-ATPase regulatory subunit 2

0 993

¢

¢
¢
¢
¢

COPOPP & GG GO GG & G000 CO o o o
[
E

A R 4 2 2 2 4 S el ol 2 4

858
BE8
*0000000000 oo

¢

88TA
18171
98TL
S8TT
7811
€81d
28Td
814
08Th
6LTA
8LTY

L.13

@ O & & & oo
L2 2 2 2 2 4

€LTT
cLTa

0 OLTM

6974

L9V

0 99TA

S9Td
791D
€97V
2911
T9TH

0914

8STA
L1814
9STH
SS1D

[asia g

0873
6v1a

L 2 4
&
i

8¥CT

vvea
€¥ed

OO P 00O OOOS

Tved
o¥eA
B6ETA

8€TN
LETA
9€TD

L 2 2 R 2 2 2 3R 2 4

Sy
D
s}
=

AN
€€q1

CETA
TeeT
0€TO

8TTA

9TCA

0 HTTN

€22

< <

61T
8124

i

9TCH
gtea

<>
: F)II
o
oo
2=

>
COO GOPPPP VPP PPPPPPG V0090099090900 %0%%9090

0 60T

.~ o <

©
o
)
[=}

@ D - N
o o o o
= o g N
o = [ -~

S6TN
198
€6Td
Z6TA
1611
06TH
681X

§.

-3
o)
N
o

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-47727, 9E8Q)

wwPDB EM Validation Summary Report

Page 30

69€Y

L9€S

OO0 OOS

T9€Ss

~
0
]
~

<>

PO VOO PPPPPPPPP0OOOGO oo
COPPPPPPPPPO & G090 PGO 00 G000

oged

h
o0
o
<

zceey

o o IR 2 4 4 4 e g

2}
N
2]
=

|
0 9z€1
0 Szed
o=

€TEN

0 TZEN
0 0Z€eT

L1€T

<
- o
o M
>'L""I

COOPOOOOOOOO

o o
o o
<
H A

LTYL
9CT¥'T

€2va

]
o
<
=

o [52)
o o o
NENA NA
o £

86EM
L6EN

T6€T
06€T
68€X
88€Q

S8€4d

28eEN
T8EA
08ed
6.LED

LLEN

¢
V.LES

¢ ey
0 TLET

o im

0 6874
¢ sV
0 1891

98%D

i

PO & & & V0O G000

0 €8%d
0 z8v1I

08%D

LR

8L%Y4

TLY1

LSPN
95%Y

€S¥S

OO COPPPPO V00000 GO oo

L

-
]
<
x

L 4

TSSH
08971
6%
8%SL

9%Ss
SY9

vvsa
EVSH

THSI

[eliZets]

6€9T

.I

L 2 2 B 2

IO

OO PO G0SS GO & OO oo

LL9H

S.94

€L94

CTL9T
TLOV
0LON
6993

9991
99938
%993

6991
899V
LS9T

SG97T
¥359A
€99V
{418

0890

)
<
©
=

L%9D

©
<
©
=

Yyov

€%9d
cvov

%94
0%9%
6E9)
8€90
LE9N

SEN

ey
£€94

2EM
€9

0€9Q

0081

66.LA
86.LL

16,71

v6LY
€6.LA

o
I
~
<

T6LA

L e o 4 2 4 R JE £ 4 4 4 SR SN 4

L o A 4 I 4 4

68LS
88LH
18.L7T
98.b
S8.4
¥8.La
€818
C8LH
18L&
08.d
6.LLD
8LL1T
LLLL
9LLT
¥LLD
€LLA
TLLD
TLLT
OLLH
69.L1
19.9

e Molecule 33: Substrate polypeptide

27%

15%

85%

Chain v:

OO0 oo

D E

L DWI

SPDB

PROTEIN DATA BANK

W



Page 31

wwPDB EM Validation Summary Report

EMD-47727, 9ES8Q

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 31177 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION
Microscope TFS KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 50 Depositor
Minimum defocus (nm) 500 Depositor
Maximum defocus (nm) 1700 Depositor
Magnification Not provided
Image detector GATAN K3 (6k x 4k) Depositor
Maximum map value 0.937 Depositor
Minimum map value -0.448 Depositor
Average map value 0.002 Depositor
Map value standard deviation 0.032 Depositor
Recommended contour level 0.15 Depositor
Map size (A) 356.32, 356.32, 356.32 wwPDB
Map dimensions 340, 340, 340 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.048, 1.048, 1.048 Depositor
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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: ATP,

7N, ADP, MG

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 | prigy 41 7) =5 | RMSZ 4 Z| >5
1 A 0.20 0/3121 0.51 0/4212
2 B 0.25 | 0/3170 | 0.44 1/4278 (0.0%)
3 C 0.26 | 0/3094 | 0.38 0/4158
4 D 0.27 | 0/3090 | 0.38 0/4168
5 E 0.24 | 0/2930 | 0.45 0/3944
6 F 0.23 | 0/2840 | 0.59 3/3828 (0.1%)
7 G 0.17 | 0/1901 0.40 0/2572
8 H 0.16 | 0/1840 | 0.33 0/2495
9 I 0.18 | 0/1963 | 0.39 0/2650
10 J 0.18 | 0/1886 | 0.43 0/2551
11 K 021 | 0/1845 | 0.40 0,/2490
12 L 0.18 0/1911 0.43 0/2584
13 M 0.17 | 0/1925 | 0.40 0/2592
14 N 0.17 | 0/1487 | 0.44 0/2013
15 O 0.16 | 0/1672 | 0.43 0/2267
16 p 0.18 | 0/1616 | 0.45 0/2180
17 Q 0.18 0/1621 0.47 0/2194
18 R 0.18 | 0/1590 | 0.44 0/2147
19 S 0.17 0/1671 0.41 0/2252
20 T 0.19 | 0/1716 | 0.51 0/2323
21 U 0.16 | 0/6574 | 0.39 1/8899 (0.0%)
22 \Y% 0.18 | 0/3595 | 0.44 0/4851
23 W 0.20 | 0/3611 0.56 0/4855
24 X 0.16 | 0/3045 | 0.43 0/4105
25 Y 0.20 | 0/3173 | 0.53 0/4273
26 Z 0.19 | 0/2323 | 047 1/3147 (0.0%)
27 a 0.17 | 0/3053 | 0.49 0/4133
28 b 0.17 | 0/1478 | 0.49 0/2001
29 c 0.23 | 0/2262 | 0.44 0/3059
30 d 0.20 | 0/2090 | 0.53 1/2820 (0.0%)
31 e 0.19 0/437 0.55 0/595
32 f 0.21 0/6948 | 0.55 0/9387

EMD-47727, 9ES8Q
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Bond lengths Bond angles
RMSZ | #|Z| >5 | RMSZ #|Z| >5
All All 0.20 | 0/81478 | 0.46 | 7/110023 (0.0%)

Mol | Chain

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
27 a 0 1

There are no bond length outliers.

The worst 5 of 7 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
6 F 400 | CYS | CA-CB-SG | 11.37 140.54 114.40
21 U 31 VAL N-CA-C -7.79 106.31 113.71
6 F 400 | CYS | N-CA-CB | -6.89 98.84 110.49
2 B 340 | ALA N-CA-C -5.74 107.27 114.56
30 d 175 | TYR | CA-CB-CG | 5.26 123.36 113.90

There are no chirality outliers.

All (1) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
27 a 341 | LEU | Peptide

5.2 Too-close contacts (i)

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 3074 0 3152 188 0
2 B 3124 0 3187 146 0
3 C 3053 0 3173 123 0
4 D 3040 0 3075 138 0
) E 2887 0 2951 144 0
6 F 2803 0 2896 190 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
7 G 1867 0 1867 90 0
8 H 1801 0 1773 81 0
9 I 1933 0 1923 98 0

10 J 1860 0 1846 106 0
11 K 1817 0 1804 79 0
12 L 1876 0 1856 80 0
13 M 1890 0 1880 92 0
14 N 1462 0 1428 80 0
15 O 1645 0 1648 79 0
16 P 1587 0 1598 101 0
17 Q 1588 0 1584 112 0
18 R 1559 0 1523 80 0
19 S 1641 0 1639 104 0
20 T 1683 0 1662 101 0
21 U 6459 0 6484 249 0
22 \% 3527 0 3595 208 0
23 W 3564 0 3684 267 0
24 X 3001 0 3106 154 0
25 Y 3115 0 3120 244 0
26 7 2281 0 2311 144 0
27 a 2995 0 3012 177 0
28 b 1458 0 1505 111 0
29 ¢ 2220 0 2230 106 0
30 d 2048 0 2082 129 0
31 e 425 0 328 32 0
32 f 6836 0 6841 559 0
33 \% 110 0 28 0 0
34 A 27 0 12 6 0
34 D 27 0 12 2 0
34 E 27 0 12 3 0
34 F 27 0 12 5 0
35 B 31 0 12 4 0
35 C 31 0 12 4 0
36 B 1 0 0 0 0
36 C 1 0 0 0 0
36 D 1 0 0 0 0
37 ¢ 1 0 0 0 0
All All 80403 0 80863 4158 0

The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including
hydrogen atoms). The all-atom clashscore for this structure is 26.

The worst 5 of 4158 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
32:4:103:TYR:HB2 32:4:141:LYS:HB2 1.41 1.02
32:1:610:GLN:O 32:1:614:HIS:HB2 1.57 1.01
12:L:173:GLU:HA | 12:L:176:MET:HE1 1.48 0.95
25:Y:23:ARG:HH12 | 25:Y:59:LYS:HB3 1.31 0.94
2:B:208:PRO:HD2 32:£:722:SER:HB2 1.47 0.94

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 387/433 (89%) 348 (90%) | 37 (10%) | 2 (0%) 24 55
2 B 393 /440 (89%) 350 (89%) | 38 (10%) | 5 (1%) 9] 36
3 C 384/406 (95%) | 355 (92%) | 29 (8%) 0
4 D 378/418 (90%) 358 (95%) | 19 (5%) | 1 (0%) 36 64
5 E 360/389 (92%) 342 (95%) | 18 (5%) 0 [100]
6 F 353,/439 (80%) 311 (88%) | 38 (11%) | 4 (1%) 39
7 G 238/246 (97%) 228 (96%) | 10 (4%) 0 | |
8 H 230/234 (98%) 217 (94%) | 13 (6%) 0 |
9 I 246/261 (94%) 230 (94%) | 16 (6%) 0 |
10 J 237/248 (96%) 221 (93%) | 16 (%) 0 |
1| K 236/241 (98%) | 233 (99%) | 3 (1%) 0 (100 [ 100]
12 L 238/263 (90%) 226 (95%) | 12 (5%) 0 |
13| M 240/255 (94%) | 234 (98%) | 6 (2%) 0 100 | 100]
14 N 193/239 (81%) 188 (97%) | 5 (3%) 0 |
5| o0 218/277 (79%) | 211 (97%) | 7 (3%) 0 [100] [ 100]
16 P 202/205 (98%) 193 (96%) | 9 (4%) 0

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles

17 Q 197/201 (98%) 183 (93%) | 14 (7%) |
18 199/263 (76%) 192 (96%) | 7 (4%) |
19 | s 211/241 (88%) | 203 (96%) | 8 (4%) 100 ] [100]
20 | T 214/264 (81%) | 203 (95%) | 11 (5%) 100 | 100]
21 U 823/953 (86%) 796 (97%) | 27 (3%) |
22 \Y% 426/534 (80%) 408 (96%) | 18 (4%) |
23 W 433 /456 (95%) 401 (93%) | 32 (%) |
24 X 377/422 (89%) 363 (96%) | 12 (3%)
25 Y 376,/389 (97%) 322 (86%) | 52 (14%) | 2 (0%) 24 55
26 Z 283/324 (87%) 245 (87%) | 38 (13%) 0 100 ] 1 100
27 a 371/376 (99%) 340 (92%) | 30 (8%) | 1 (0%) 36 64
28 b 189/377 (50%) 164 (87%) | 25 (13%) 0 100 | 100
29 c 278 /424 (66%) 260 (94%) | 18 (6%) 0 100 | 100
30 d 244 /350 (70%) 221 (91%) | 22 (9%) | 1 (0%) 30 59
31 e 48/70 (69%) 39 (81%) | 9 (19%) 0 100 ] 1 100
32 f 880/908 (97%) 726 (82%) | 154 (18%) 0 |

All | ALl | 10082/11546 (87%) | 9311 (92%) | 753 (8%) | 18 (0%) 44 71

5 of 18 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
6 F 86 LEU
24 X 318 ILE
24 X 339 ILE
30 d 358 ILE
2 B 156 VAL

5.3.2 Protein sidechains (1)

There are no protein residues with a non-rotameric sidechain to report in this entry.

5.3.3 RNA (D

There are no RNA molecules in this entry.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#rna
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5.4 Non-standard residues in protein, DNA, RNA chains (i)

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

5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 10 ligands modelled in this entry, 4 are monoatomic - leaving 6 for Mogul analysis.

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?onfgl\/llglzlgt::Z | > 2 CountsBOIfli(li/InglgljésﬂZ | > 2
34 | ADP D 201 36 | 28,29,29 | 1.38 4 (14%) | 43,4545 | 1.88 8 (18%)
35 ATP C 501 36 | 32,33,33 | 0.73 1 (3%) | 48,5252 | 0.41 0
34 | ADP E 501 - 28,29,29 | 143 5 (17%) | 43,4545 | 1.73 9 (20%)
34 | ADP | F | 501 | - |282029| 144 | 4 (14%) | 434545 | 1.81 | 9 (20%)
35 ATP B 501 36 | 32,33,33 | 0.86 2 (6%) | 48,52,52 | 0.39 0
34 | ADP A 201 - 28,29,29 | 1.38 4 (14%) | 43,4545 | 1.90 8 (18%)

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
34 | ADP D 501 36 - 2/16/32/32 | 0/3/3/3
35 | ATP C 501 36 - 3/22/38/38 | 0/3/3/3
34 | ADP E 501 - - 9/16/32/32 | 0/3/3/3
34 | ADP F 501 - - 6/16/32/32 | 0/3/3/3
35 | ATP B 501 36 - 4/22/38/38 | 0/3/3/3
34 | ADP A 501 - - 5/16/32/32 | 0/3/3/3



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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The worst 5 of 20 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
34 F 501 | ADP | C5-C4 | 4.87 1.47 1.39
34 E 501 | ADP Ch-C4 4.58 1.47 1.39
34 D 501 | ADP Ch-C4 4.52 1.47 1.39
34 A 501 | ADP Ch-C4 4.41 1.46 1.39
35 B 501 | ATP | PA-O3A | -3.37 1.55 1.59

The worst 5 of 34 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(°)
34 A 501 | ADP | C5-C4-N3 | -6.35 117.97 126.72
34 D 501 | ADP | C5-C4-N3 | -6.14 118.26 126.72
34 F 501 | ADP | C5-C4-N3 | -6.13 118.28 126.72
34 E 501 | ADP | C5-C4-N3 | -5.51 119.13 126.72
34 A 501 | ADP | N3-C4-N9 | 5.02 135.70 127.17

There are no chirality outliers.
5 of 29 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
34 A 501 | ADP | C5-0O5-PA-O1A
34 A 501 | ADP | C5-05-PA-O2A
34 A 501 | ADP | C5-0O5-PA-O3A
34 D 501 | ADP | C3-C4’-C5’-05’

34 E 501 | ADP | C5-05-PA-O1A

There are no ring outliers.

6 monomers are involved in 24 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
34 D 501 | ADP 2 0
35 C 501 | ATP 4 0
34 E 501 | ADP 3 0
34 F 501 | ADP 5) 0
35 B 501 | ATP 4 0
34 A 501 | ADP 6 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.

O RLDWIDE

PROTEIN DATA BANK
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Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand ADP F 501
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Ligand ADP A 501
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5.7 Other polymers (i)
There are no such residues in this entry.
5.8 Polymer linkage issues (i)
The following chains have linkage breaks:
Mol | Chain | Number of breaks
23 W 1
5 E 1
26 Z 1
All chain breaks are listed below:
Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 W 416:GLN C 417:ARG N 6.83
1 E 273:VAL C 274:LYS N 6.55
1 Z 289:GLU C 290:GLY N 3.21



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-47727. These allow visual inspection
of the internal detail of the map and identification of artifacts.

Images derived from a raw map, generated by summing the deposited half-maps, are presented

below the corresponding image components of the primary map to allow further visual inspection
and comparison with those of the primary map.

6.1 Orthogonal projections (i)

6.1.1 Primary map

6.1.2 Raw map


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_projections
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6.2 Central slices (i)

6.2.1 Primary map

X Index: 170 Y Index: 170 Z Index: 170

6.2.2 Raw map

X Index: 170 Y Index: 170 Z Index: 170

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#central_slices
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6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 171 Y Index: 157 Z Index: 192

6.3.2 Raw map

X Index: 0 Y Index: 0 Z Index: 0

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


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#largest_variance_slices
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6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary map

6.4.2 Raw 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#orthogonal_glow_std

Page 47 wwPDB EM Validation Summary Report EMD-47727, 9E8Q

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 0.15.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.5.2 Raw map

These images show the 3D surface of the raw map. The raw map’s contour level was selected so
that its surface encloses the same volume as the primary map does at its recommended contour
level.

6.6 Mask visualisation (i)

This section was not generated. No masks/segmentation were deposited.

WORLDWIDE

PROTEIN DATA BANK
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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
level 0.15

Voxel count (logl0)
=Y
i

T T T
-0.4 -0.2 0.0 0.2 0.4 0.6 0.8
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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_analysis
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_value_distribution
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7.2  Volume estimate (i)

Volume estimate

40000 A
— 30000 A
E — \olume
v Recommended contour
g level 0.15
5 20000 ~
=

10000 -

D T T a I I T

T T I
0.4 -=-0.2 0.0 0.2 0.4 0.6 0.8 1.0
Contour level

The volume at the recommended contour level is 361 nm?; this corresponds to an approximate
mass of 326 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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#volume_estimate
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum
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4% Reported resolution
= T 3164
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—6
0.0 0.1 0.2 0.3 0.4 0.5

Spatial frequency (4~1)

*Reported resolution corresponds to spatial frequency of 0.316 A~?
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8 Fourier-Shell correlation (i)

Fourier-Shell Correlation (FSC) is the most commonly used method to estimate the resolution of
single-particle and subtomogram-averaged maps. The shape of the curve depends on the imposed
symmetry, mask and whether or not the two 3D reconstructions used were processed from a
common reference. The reported resolution is shown as a black line. A curve is displayed for the
half-bit criterion in addition to lines showing the 0.143 gold standard cut-off and 0.5 cut-off.

8.1 FSC (D
FSC
1.0
I
0.8 -'I
I
1
': —— Author-provided FSC
0.6 -, Unmasked-calculated
I
I N W S FC
Jra I i ]
o |
o 04 -=: 05
[ ] -
S \ —— Half-bit
' Reported resolution
024 Te——eo___ SN 3.16 A*
D.ﬂ . .. ! ..\:(.L..\ﬁ"‘-\—f.-—!"‘-_.._.._
—-0.2 T T . |
0.0 0.1 0.2 0.3 0.4 0.5

Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.316 A~?
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8.2 Resolution estimates (i)

Resolution estimate (A)

Estimation criterion (FSC cut-off)

0.143 | 0.5 Half-bit
Reported by author 3.16 - -
Author-provided FSC curve | 3.16 | 3.74 3.21
Unmasked-calculated™* 6.40 | 8.47 6.64

*Resolution estimate based on FSC curve calculated by comparison of deposited half-maps. The
value from deposited half-maps intersecting FSC 0.143 CUT-OFF 6.40 differs from the reported

value 3.16 by more than 10 %


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#resolution_estimates
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9 Map-model fit (i)

This section contains information regarding the fit between EMDB map EMD-47727 and PDB
model 9E8Q. Per-residue inclusion information can be found in section 3 on page 15.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.15 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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_fit
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_overlay
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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 (0.15).


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#qscore_mapped_model
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#ai_mapped_model
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9.4 Atom inclusion (i)

Atom inclusion
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Contour level

At the recommended contour level, 68% of all backbone atoms, 49% of all non-hydrogen atoms,
are inside the map.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#atom_inclusion_by_contour
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9.5 Map-model fit summary (i)

The table lists the average atom inclusion at the recommended contour level (0.15) and Q-score

for the entire model and for each chain.

Chain Atom inclusion Q-score
All . 0.4860 . 0.3390
A B 0.5620 . 0.3610
B 0.7080 B 0.4670
C 0.7880  0.5070
D 0.7750 . 0.4990
E 0.7130 . 0.4390
F . 0.4380 . 0.2920
G B 0.5550 . 0.3890
H B 0.6230 . 0.4390

I B 0.5860 . 0.4180
J  0.5920  0.4130
K  0.6300 . 0.4330
L B 0.5630 . 0.3820
M = 0.5040 . 0.3530
N . 0.3940 . (0.3150
@) . 0.3270 . 0.3130
P . (0.3400 . 0.3070
Q . (0.3880 . (0.3060
R . 0.4020 . 0.2990
S I (0.3850 . 0.2940
T . (0.3880 . 0.2810
U B 0.5410 . 0.3640
\Y . 0.3170 . 0.2420
W . (0.2360 . 0.1820
X m 0.4870 . 0.3270
Y B 0.4640 . 0.2690
Z B 0.5490 . 0.3690
a . 0.2920 . 0.2170
b . 0.2620 . 0.2460
¢ e 0.7050 . 0.4540
d . (0.1820 . 0.1940
e . 0.2340 . 0.2330
f . 0.3310 . (0.2490
v B 0.6180 B 0.5270

1.0

0.0
M <0.0
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