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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 : FAILED

Mogul : 1.8.5 (274361), CSD as541be (2020)
MolProbity : 4.02b-467

buster-report : 1.1.7 (2018)
Percentile statistics :  20231227.v01 (using entries in the PDB archive December 27th 2023)
MapQ : FAILED
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.39
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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 2.87 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 I - 5
Ramachandran outliers I 0.0%
Sidechain outliers T I T 1.3%
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 210492 15764
Ramachandran outliers 207382 16835
Sidechain outliers 206894 16415

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%

Mol | Chain | Length Quality of chain
1 1A 385 80% 2% 9%
2 1B 527 87% 13%
3 2B 142 78% 20% .
4 4L 171 53% 10% - 37%
5 Al 141 89% 8% -
6 A2 193 91% 8% v
7 A3 125 87% 12%
8 A5 184 75% 8% . 16%
9 A6 437 85% 11%

Continued on next page...
WO RLDWIDE
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Continued from previous page...

Mol | Chain | Length Quality of chain
10 A7 136 88% 12%
11 A8 223 83% 17%
12 A9 489 86% 13%
13 AB 134 57% 9% 34%
14 AC 134 62% 7% 31%
15 AL 281 86% 8% 6%
16 AM 198 82% 0% - 7%
17 AN 287 93% 7%
18 B2 145 62% 10% 28%
19 B3 62 81% 16%
20 B4 171 88% 12%
21 B5 140 87% 13%
22 B6 91 92% 8%
23 B7 97 82% 16%
24 B8 176 73% 1% 16%
25 B9 158 83% 12%
26 BL 144 89% 11%
27 BM 112 89% 11%
28 C4 185 83% 15%
29 El 483 76% 17% 7%
30 E2 467 88% 12%
31 E3 434 88% 12%
32 E4 368 85% 10% - 5%
33 E5 290 78% 17% 5%
34 E6 371 82% 1% 8%

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

Mol | Chain | Length Quality of chain
35 ES8 205 85% 14%
36 EA 126 89% 0% -
37 EB 101 90% 10%
38 EC 101 72% 2%  16%
39 ED 151 80% 1% 9%
40 FX 325 60% 12% - 27%
41 G1 436 83% 13%
42 G2 267 75% 13% | 12%
43 G3 261 90% 10%
44 N1 670 37% 10% 54%
45 N2 300 82% 17%
46 N3 293 31% 10% 59%
46 N6 293 40% 12% 47%
47 N4 478 79% 21%
48 N5 584 77% 22%
49 S2 395 82% 17%
50 S3 277 68% 22% 0%
51 S4 208 74% 17% - 9%
52 S5 122 89% 11%
53 S6 147 83% 16%
54 ST 207 83% 14%
55 S8 212 68% 17% - 14%
56 Ul 12 92% 8%
26 U2 12 100%
o7 V1 526 77% 18% -

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

Mol | Chain | Length Quality of chain
58 V2 225 83% 17%
59 E7 246 89% 10%

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
61 SF4 S8 297 - - X -
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2 Entry composition (i)

There are 71 unique types of molecules in this entry. The entry contains 226854 atoms, of which
112888 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 NDUFSIA.

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
1 1A 352 5501 1753 2700 488 537 23 0 0
e Molecule 2 is a protein called NDUFS1B.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
2| 1B 529 8357 2679 4150 743 T65 11 I 0
e Molecule 3 is a protein called ND2B.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
3 2B 140 2059 712 989 172 183 3 0 0
e Molecule 4 is a protein called ND4L.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
4 AL 108 1768 606 878 133 145 6 0 0
e Molecule 5 is a protein called NDUFAT.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O
o Al 137 2097 684 1026 192 192 0 0
e Molecule 6 is a protein called NDUFA2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O
6 A2 192 2967 942 1474 267 280 0 0



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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e Molecule 7 is a protein called NDUFAS.

Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
7 A3 124 2089 678 1039 191 175 6 0 0
e Molecule 8 is a protein called NDUFAS.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
8 A5 154 2509 794 1248 221 244 2 0 0
e Molecule 9 is a protein called NDUFAG.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
) Ab 423 6608 2091 3280 601 632 4 0 0
e Molecule 10 is a protein called NDUFATY.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
10 AT 136 2272 735 1118 219 194 6 0 0
e Molecule 11 is a protein called NDUFAS.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
1 A8 223 3548 1160 1726 315 334 13 0 0
e Molecule 12 is a protein called NDUFAO.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
12| A9 484 7679 2449 3850 662 700 18 0 0
e Molecule 13 is a protein called NDUFAB1-alpha.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
13 AB 88 1367 437 673 114 139 4 0 0

e Molecule 14 is a protein called NDUFABI1-beta.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
14 AC 92 1418 461 697 116 140 4 0 0
e Molecule 15 is a protein called NDUFA12.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
15 Ak 265 4409 1439 2172 414 379 5 0 0
e Molecule 16 is a protein called NDUFA13.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
16 AM 184 2935 953 1448 264 263 7 0 0
e Molecule 17 is a protein called NDUFA11.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
17 AN 287 4573 1501 2267 396 399 10 0 0
e Molecule 18 is a protein called NDUFB2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
18 B2 105 1770 604 857 142 166 1 0 0
e Molecule 19 is a protein called NDUFB3.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
19 B3 61 758 292 309 88 68 1 0 0
e Molecule 20 is a protein called NDUFB4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
20 B4 17l 2735 885 1358 250 236 6 0 0

e Molecule 21 is a protein called NDUFB5.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
21 B5 140 2181 708 1069 207 195 2 0 0
e Molecule 22 is a protein called NDUFB6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
22 . N 1520 509 747 132 128 4 0 0
e Molecule 23 is a protein called NDUFBT.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
23 BT 97 1692 536 835 165 149 7 0 0
e Molecule 24 is a protein called NDUFBS.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
24 | B8 147 2351 804 1127 199 213 8 0 0
e Molecule 25 is a protein called NDUFB9.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
25 B9 151 2443 795 1207 216 222 3 0 0
e Molecule 26 is a protein called NDUFB10.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
26 BL 144 2406 786 1179 215 216 10 0 0
e Molecule 27 is a protein called NDUFB11.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
27 | BM 112 1737 577 827 164 167 2 0 0

e Molecule 28 is a protein called NDUFC2.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
28 C4 183 3062 1000 1517 268 271 6 0 0
e Molecule 29 is a protein called NDUEGTI.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
29 El 450 7008 2244 3496 601 654 13 0 0
e Molecule 30 is a protein called NDUEG2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
30 k2 466 7103 2286 3540 618 655 4 0 0
e Molecule 31 is a protein called NDUEGS3.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
31 k3 432 6518 2071 3263 565 612 7 0 0
e Molecule 32 is a protein called NDUEG4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
32 kA 351 5502 1774 2732 477 504 15 0 0
e Molecule 33 is a protein called NDUEGSH5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
33 E5 276 4046 1265 2069 341 369 2 0 0
e Molecule 34 is a protein called NDUEG®6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
34 K6 342 5629 1839 2758 507 513 12 0 0

e Molecule 35 is a protein called NDUEGS.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
35 k8 205 3354 1100 1663 288 292 11 0 0
e Molecule 36 is a protein called NDUEG10.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
30 EA 124 1793 630 832 172 156 3 0 0
e Molecule 37 is a protein called NDUEG11.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
37 | EB 101 1405 473 631 150 144 7 0 0
e Molecule 38 is a protein called NDUEG12.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
38 EC 8 1323 424 663 116 118 2 0 0
e Molecule 39 is a protein called NDUEG13.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
39 ED 138 2273 736 1131 205 196 5 0 0
e Molecule 40 is a protein called NDUFX.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
40 FX 237 3816 1263 1849 338 359 7 0 0
e Molecule 41 is a protein called NDUCAL.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
41 Gl 418 6420 2072 3139 581 612 16 0 0

e Molecule 42 is a protein called NDUCAZ2.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
12 G2 236 3650 1138 1846 323 338 5 0 0
e Molecule 43 is a protein called NDUCAS.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
13 G3 261 3905 1226 1944 356 373 6 0 0
e Molecule 44 is a protein called ND1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
44 N1 310 5331 1783 2726 380 435 7 0 0
e Molecule 45 is a protein called ND2A.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
45 N2 296 5101 1725 2589 362 418 7 0 0
e Molecule 46 is a protein called ND3.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
16 N3 121 2094 720 1057 143 172 2 0 0
Total C H N O S
46 N6 154 2642 857 1385 187 210 3 0 0
e Molecule 47 is a protein called NADH-ubiquinone oxidoreductase chain 4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
4 N4 478 8215 2743 4214 582 663 13 0 0
e Molecule 48 is a protein called ND5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
18 N5 o84 0869 3293 5032 711 808 25 0 0

e Molecule 49 is a protein called NDUFS2.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
49 52 394 6274 2041 3101 541 569 22 0 0
e Molecule 50 is a protein called NDUFS3.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
50 53 248 3978 1307 1928 346 384 13 0 0
e Molecule 51 is a protein called NDUFS4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
ol S4 190 3038 956 1502 300 273 7 0 0
e Molecule 52 is a protein called NDUFS5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
52 | S5 122 1886 625 895 173 188 5 0 0
e Molecule 53 is a protein called NDUFS6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
53 S6 147 2392 759 1192 225 208 8 0 0
e Molecule 54 is a protein called NDUFST.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
54 87 201 3045 975 1500 272 284 14 0 0
e Molecule 55 is a protein called NDUFSS.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
95 S8 182 2843 915 1392 245 275 16 0 0

e Molecule 56 is a protein called UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-
UNK-UNK.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O
50 Ul 12 76 36 16 12 12 0 0
Total C H N O
56 U2 12 76 36 16 12 12 0 0
e Molecule 57 is a protein called NDUFV1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
o7 Vi 504 7724 2463 3827 680 727 27 0 0
e Molecule 58 is a protein called NDUFV2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
58 | V2 225 3460 1124 1701 299 319 17 0 0
e Molecule 59 is a protein called NDUEG?T.
Mol | Chain | Residues Atoms AltConf | Trace
Total C H N O S
59 | ET 246 3780 1205 1892 332 344 7 0 0

e Molecule 60 is FE2/S2 (INORGANIC) CLUSTER (three-letter code: FES) (formula: FesSs).

FES

S1

FE1

FE2

Fe

S2
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Mol | Chain | Residues Atoms AltConf
Total Fe S
60 1A 1 4 5 9 0
Total Fe S
60 V2 1 A 5 o 0

e Molecule 61 is IRON/SULFUR CLUSTER (three-letter code: SF4) (formula: FeysS,) (labeled
as "Ligand of Interest" by depositor).

SF4

S3 FE1

Fe

FE4F
&2 Fe S2
S4
Fe
S1 FE3
Mol | Chain | Residues Atoms AltConf
61 1A 1 Togtal ie i 0
61 1A 1 Togta‘l ie i 0
61 S7 1 Togtal P:f i 0
61 | ss | Togtal ie i 0
61 | ss | TOStal ie i 0
61 | V1 | TOStal ie i 0

e Molecule 62 is POTASSIUM ION (three-letter code: K) (formula: K).

Mol | Chain | Residues Atoms AltConf

62 1A 1 Toltal If 0
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e Molecule 63 is 1,2-DIACYL-SN-GLYCERO-3-PHOSPHOCHOLINE (three-letter code:
PCl) (formula: C44H88N08P).

PC1
- / 7
Mol | Chain | Residues Atoms AltConf
AR T R
IIEEE SN R
IEIENE SR
IEEEE YR
AL N s |
A R R
R A R .
R A R
A R T R
0B | 1 U s s
oo 1 WO
| B 1 N nmas 1|

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

Mol | Chain | Residues Atoms AltConf
0w 1 WO EYOT
om0 oAy
IR
0w | RO
o w1 T CHNOT
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IEIENE S IR
IEIENE S IR
o | o mCHYor
IEIERE TR
o v | 0 WS E T

e Molecule 64 is CARDIOLIPIN (three-letter code: CDL) (formula: Cg1Hy56017P2).
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CDL
Mol | Chain | Residues Atoms AltConf
wlm| 1 [TECETTI
RN
IR I
w w1 woiori
o m | o | Tworori,
w[m |« [wCRIT]
IREEF T
alo | | moEOTT
a[w | ool
alm | o+ [mCEoTT
wm | 1 Tworori,

Continued on next page...
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Mol | Chain | Residues Atoms AltConf
oM Y s | O
o w | 1| oo
| N L e s | O
o w | 1 [moror

e Molecule 65 is NADPH DIHYDRO-NICOTINAMIDE-ADENINE-DINUCLEOTIDE

PHOSPHATE (three-letter code: NDP) (formula: CoH3oN;O17P3).

NDP

L= .

) ’,\E = oH

:][ .:1: °

HO,, Z

Ho T \N__ \
/. - /./_ x HH

Mol | Chain | Residues Atoms AltConf
Total C H N O P
65 A9 1 74 21 26 7 17 3 0

EMD-36108, 8J91

e Molecule 66 is S-[2-({N-[(2S)-2-hydroxy-3,3-dimethyl-4-(phosphonooxy)butanoyl|-beta-a
lanyl}amino)ethyl| tetradecanethioate (three-letter code: ZMP) (formula: CosHyoNoOgPS)

(labeled as "Ligand of Interest" by depositor).
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ZMP
Mol | Chain | Residues Atoms AltConf
Total C N O P S
66 B 1 36 25 2 7 1 1 0
Total C N O P S
66 AC 1 36 25 2 7 1 1 0

e Molecule 67 is 1,2-Distearoyl-sn-glycerophosphoethanolamine (three-letter code: 3PE)
(formula: C4;HgoNOgP).

3PE

Mol | Chain | Residues Atoms AltConf
Total C H N O P
67 AN 1 132 41 8 1 8 1 0

Continued on next page...
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Mol | Chain | Residues Atoms AltConf
oo 1 W oRToT
NN
| |1 W onwmoas 1|

e Molecule 68 is UBIQUINONE-10 (three-letter code
"Ligand of Interest" by depositor).

u10

: U10) (formula: Cs9HgpO4) (labeled as

Mol | Chain | Residues Atoms AltConf
Total C H O
68 N4 1 98 39 55 4 0

e Molecule 69 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol | Chain | Residues Atoms AltConf
69 36 1 Total Zn 0

1 1
69 E7 1 Toltal Zln 0

e Molecule 70 is FLAVIN MONONUCLEOTIDE (three-letter code: FMN) (formula: Cy7H2;N4OgP).

EMD-36108, 8J91
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FMN
o
czr HO P——OHe=
°©

Mol | Chain | Residues Atoms AltConf

Total C H N O P
70 Vi 1 50 17 19 4 9 1 0

e Molecule 71 is 1,4-DIHYDRONICOTINAMIDE ADENINE DINUCLEOTIDE (three-letter
code: NAI) (formula: Cy;HogN7O14P5).

NAI

/\ /')_ _{\;’NH:
Mol | Chain | Residues Atoms AltConf
Total C N O P
71 V1 1 o cxor )
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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. 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. 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: NDUFS1A

Chain 1A: 80% 12% 9%

[} 0 O o o w © o [} o N~ < w0 o] w oo} o N ™M < w0 o
~ — — — o N oN oN N N N N N N N o m m m (3]
(=} a > oo = O ~ 5] (=2 ~ ~ A =l = (=} = << A, [ . | =1
e Molecule 2: NDUFS1B
Chain 1B: 87% 13%
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e Molecule 3: ND2B
Chain 2B: :
ain 2B: 78% 20% .
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e Molecule 4: ND4L
Chain 4L: 53% 10% - 37%
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e Molecule 5: NDUFA1
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e Molecule 6: NDUFA2
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e Molecule 7: NDUFA3
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e Molecule 10:

SOCH
0Ty

611

68TV

8.L11L
LLTA

NDUFA7

12%

88%

Chain AT:

92Ty

61TH

0TS

NDUFAS

e Molecule 11:

17%

83%

Chain AS:

O
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S610

LLTK
9LTd

69TH
YOI

LYTL
9vTh

€%10
9ETS
8CTTH
€21
LOTA

€07
20oTd

S6S
€8N
08I

994
SON

19T

[44aS
1221

e Molecule 12: NDUFA9

6120

STCN
4548

01Zs

13%

86%

Chain A9:

C6TA

88TA

9810
€8TL
08TX

TLID
TL1Q

6911
€914
(49X

0ZTL

88%d
L8¥%1

42128
cLvd

6971
89%1

TS%d
(474
TEVI
9TYL
2157208
{4048

86€1
LBEM

18€d
vred
6€€d
ogeyd
¥0€1
L6271
€8¢d
692a
¥9ca
6%ca
v¥es
6ecyd

g¢ed
¥ce1

ST12d

€120

1120

S61S
v61d

68%d

e Molecule 13: NDUFABI1-alpha

34%

9%

57%

Chain AB:

261

06a

(418

091

954

%91

YETW

¥ZrI

L1TI

60TH
80Ta

964

e Molecule 14: NDUFABI1-beta

31%

7%

62%

Chain AC:

9CTA

STT

—
6%

€17

T16S

681

TL0
0.4

e Molecule 15: NDUFA12

8%

86%

Chain AL:

1524

6ETY

TETA

Lz2a

€eelL

eeen
1498

6T1CH

(4528

072y

€8TH

voTM

95Ta

8ETL
LETL

B6CTIN

vera
€21

L1738

¥9H
€94

€L

e Molecule 16: NDUFA13

E—
o 7%

10%

82%

Chain AM:

761

06Td

S8TH

2STd

9%Td

TvTA
07TV

81TY

L6d

980

jZ2X!

TL1

{48

LYK
oY

iz

T7d

8€D

Te"

8cH

O
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e Molecule 17: NDUFA11

7%

93%

Chain AN:

TLTA

€92)

85¢d

9520

2izan
LYCA

SHCW

{474\

pxaa

08Ty

710

€TTT

SOTH

e Molecule 18: NDUFB2

28%

10%

62%

Chain B2:

()%

L6d

¥6a
€6A

684

LT

894

794

054

Lva

L

1214

STTd
¥Zr1

ozta

(4358

NDUFB3

e Molecule 19:

16%

81%

Chain B3:

€€es
zem

¥ZH

0Td

Q
~

)
=

NDUFB4

e Molecule 20:

12%

88%

Chain B4:

3

TST1

vId

LETY

€ETH

T6d

680

188

€8y
[4:7)

08N

85M

971

6EN

LES

eI

NDUFB5

TE"

8z

¥Z1

zea

0cd

61

e Molecule 21:

13%

87%

Chain B5:

—
N
(&

L

G218

ecrd
(51958
91T
STIN
4258
T11d
001D
161
PAAN
Svd
441
EvM
SeT
0EN
92D

€C1

e Molecule 22: NDUFB6

8%

92%

Chain B6:

k-

1

LLa

TLN

92N
14!

z1a

0Ty

e Molecule 23: NDUFB7

16%

82%

Chain BT:

<
[}
IL"’1

{438

€84

1.4

19D

093

8¥A

iz

6E1

9€d

{4

0€s
621

44!

LT

¥1a
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e Molecule 24: NDUFBS

16%

11%

73%

Chain BS:

65T
8STY

0STa

verd

(o[ 4 %]

901D

88l
180

78d

cLa

04D

29N

L

67a

Svd

6€d

Tex
0€d

Sy

e Molecule 25: NDUFB9

—
o« .

12%

83%

Chain B9:

0STD

LETL

vet
€ETM

0ETh

8TTh

CTIN

90TH

01d

00Ty

+

681

984

SLI

0Ls

6GS

184

T¥H

1149

81

NDUFB10

e Molecule 26:

11%

89%

Chain BL:

TETH

8CIN

00TY

e Molecule 27: NDUFB11

11%

89%

Chain BM:

e Molecule 28: NDUFC2

15%

83%

Chain C4:

€L1Q

o1

1914
0974

v314

STy

9VTA

+

cvis

9€Td

€ETH

CETH

T€T4

S¢Ts

v11d

OTTA

8d

8LL

SLN

T.LQ

TSN

8vi
L4

NDUEG1

7S

e Molecule 29:

—
7%

17%

76%

Chain E1:

8v1d
Lv1a

9€Ta
SETA

SOTh

661

06s
680

180

84

8V

80€d
S0€L
{4514
L8TK
0LZA
892d
y9cd
09ey
LScy
ST
€521
[4:14y
0S8zl
ovTL
eveH
6€2a

9€Ts
S€CT

oged
TTTh
61CS
S12a
80¢4
LBIN
€6TA
0814
VLT
Y911
6ST1S

LST1
9G1a

[4)5'8

697D

L9%Q

9EYS
SEVA

2eYD
147N
0Tyl

(154
8TV

{45729

0T¥A

O

R LDWIDE
PROTEIN DATA BANK

80%1

0%

€6EL
zeed

TLET

29€T

09en

LSEM

SGET

LyEY
9%ea

even
6€ed
8zeN
veen
£€cey
cceL

TTEYd
0TEN

W



EMD-36108, 8J91

wwPDB EM Validation Summary Report

Page 28

NDUEG2

e Molecule 30

12%

88%

Chain E2

cLTI
TLaV

€92D

6SCA

8¥cy

444"

veed

0zeI

LTITA

TOoZN
00zA

(4344
6810
88TH
L8TL
6.L1Q

TLID

8TTA

9113

T0T4

761

294

6SS

TSy

6CA
8¢1

SC1

01d
6L

SL
7D

i

[0i%470]

L1%3

0074

88€d

VLY

TLEY

0LEL

v9ed

6S€T
85€Y

csen

8¥ed

6€€T
8EEN

CTEEY

LZEN

TCEH
0CEH

8620

e Molecule 31

9620

1821

€821

NDUEG3

12%

88%

Chain E3

€5CN
6¥cA
{474t
Tvea
o¥ves
1221
(4448
13144
80¢d

68171

S8TY
7811

6L1T
S9TM
9STT

[4au}
1218

6TTA
8114

LOTH
L6M
76N
16T

0Ls
691

€50
2Sa

0sa

9%A
Shd

S€D
TEA

0zh

EEVY
cevd

Y0¥
€0%L

00¥a
c6ed

9.LeN
S.ed

cSev

SHED
vveT

BEEW
9eer
TeeT
STEl
8624
962A

T8zd

NDUEG4

e Molecule 32

« 5%

10%

85%

Chain E4

8Tcs

STTH

ezed

6124

v6TM

0814

ELIV

9811

8V

v

15745

8CTI

€CTY
(449 %

00Ty

YLL

794

(48

00

TEA

1

(47428

0%EH
6EES

GEEA
veEA

8T€eA

S1eQ

00€L
962A
082a

9220

.2l
€.LTS

e Molecule 33

TLTN

89TV

vV

8ETN

NDUEG5

—
5%

17%

78%

Chain E5

€STT
(418

CETI

i£49%

0zTvY

L11a

PITT

90TH

861

NS0 0N 00
I~ BN © 0 0 0 0 0 0
N ANANANANNNAN N
H nabHS>@mHAaB A

964

18T

st !

184

9921
292N
T9CZA
09231
1921
g9eN
6%CA
sveA

[vigacs

9zeTA

v611

[4:19¢

NDUEG6

e Molecule 34

8%

11%

82%

Chain E6

¥8IN

YLTV

091a

0€THT

(4x:

(%

90T

O
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0LEL

89¢€d
59¢eb
T9€L
9GEM
67€d
9veEN
oved

LEEL
9eeT

TeeT
STET
T1€d
60€Y
90€Yd
€L2d
02T
vSeu
€TTh
612h
9124

€72

e Molecule 35: NDUEGS

14%

85%

Chain ES8:

k-

€023

00zA

9614

08TL

LL1Q

6STS

9STH

671S

8V

LYTA

st

6ETYH

61TI

LTTH

STTA

voTy

T

L8A
T8N
jZ2X!
T€X
821
Led
921

6TN
8TM

Y14

[4x:!

e Molecule 36: NDUEG10

10%

89%

Chain EA:

1295 ¢
ETTX
(4954

LOTX
90TX

VLA

69L
894

9GY

0ex

€N

8T}

e Molecule 37: NDUEG11

10%

90%

Chain EB:

e Molecule 38: NDUEG12

16%

12%

72%

Chain EC:

z26d

184

8.d

9LA

694

7oA

O9H

{420

vea

9CA

(44

614

e Molecule 39: NDUEG13

9%

11%

80%

Chain ED:

ov1a

9ETY

€ETY

0€Td
621D

SCTX
STTL
T61
984
0.4
69
89d
€94
674
ovd
1CL

LTH

NDUFX

e Molecule 40:

27%

12%

60%

Chain FX:

06TI

9818
S8TM

2814

3

TL11
0LTS

TSIN

L%1D

Il

YETL

0€TS

1274

T21a

864

961

68d
883

Teed

L0EL

€0€T

182d

LLTA

Sl

€9alL

0Sed
6¥CL

9¥%ca

T¥CH
o¥eL

821
veed
fraa
zees
TZen
L1281

902a
e{ofact

66TA
8611

S6Td

O
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e Molecule 41: NDUCA1

13%

83%

Chain G1:

7611
067a
18TV
78IN
291d
€STI
(574978

15742
0%TA

€ETY
O0ETH

vc1a
€214

6TTA
811a

STTL

€11y
(435

SOTH
€64

Led

TCHA
6T%Y
9T%h
80%S
€0%Y
T6EH
oved
evea
6€ed
9zed
TCeH
9T€el
60€L

90€a
S0EA

6621

Lecyd

v62d

¢6TA

28ca
18za

8.LTA

0921

8veM

€€Td

ST121

T1cd

80CH
0TS

S02d

8674
161Q

e Molecule 42: NDUCA2

SEVW

14728

12%

13%

75%

Chain G2:

c6eTd

281d
T8TA

.10
¥STI

€STA
ZS10

0STH

8¥11

vV

157428

8€TA

SETD

L21d
9zTa

STTH
vITA

TITI

80Ty

SOTA

€073

T0TI

06y
680

1,84

291

6SA

TGN

vex
£eY

€e1

911

€TTL

0zed

€023

e Molecule 43: NDUCA3

10%

90%

Chain G3:

1

1544

6€TL
€T
e Rack
1121
20z

LL1d
9LTA

09TA
LSTd

6¥TI
21458

0ETh
8¢1d
SeTI
CITA
00TA

961

#8a

&
=

e Molecule 44: ND1

08A

€LS

SSY

8¢y

Se1

54%

10%

37%

Chain N1:

O
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¥191

905X

00ST

¥8vI

9L¥H

ELVH
CTLYT

6971

TOVI

6S¥I

€SVI

67¥1

LY

9.L€71

0Le7T

L9€d

L

1994
0991

859X
LS9K

2994

SY9U

€Y9T

0794

6291

9294

809H

S09I

2094

L6G4

8853

18ST

985S

28SI

6.SS

9954
S9ST

298I
1994
0vSI
6€39L

9€9T

€91

8251
L2871

e Molecule 45

S¢SI

918X

ND2A

17%

82%

Chain N2

T9TH
097X

LSGT4
SGTS
LYTI
EVTIM
6ETL
9z1d
(4958
9TTA
00TL

06.L

881
181

T8I
081
6.0

691
898

291
891
0SI

Yvd

O%N

1821

8924
L9271

€921

0921

PRI

2SN

8¥CI
L¥Tl

|1445

6121

00z¢d
66TN

S8T1T

8LTI

SLTX

cL1d
TLTI

69TA

e Molecule 46

L91D

ND3

59%

10%

31%

Chain N3

(435

6.1

9LTX
SLIN

E€LTA

T6TN
T6CN

98CS

6.T1

S.21

TLC2L

1921

9N

1921
0924

§SCI

e¢seI
TSCI

6%2a
8¥%CT

Ss¥ed

8¢¢I

|44

6TCN

vica

€02
c0cs

6674

ND3

e Molecule 46

47%

12%

)
<
-

40%

Chain N6:

YZIN

0CIN

8TIN

CITI

80TA

TOTI

96N

781

28I
18I

9.1
SLI

991
S9I

{41

Eias

evd

6€d

9€I

0
™
I’J

€€1

sca

991X

T9TH

€STI

6CTI
8CTI

9CTI

in 4

idoreductase cha

NADH-ubiquinone ox

e Molecule 47

21%

79%

Chain N4

O
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0STY

TETL

9CTI
SCT1

611d

P14

OTTI

80TA

00TN

S6A

LON

6TEN

L1€T
91€1

80€X

00€X

€621

1821

78CN

28CI

j2Xa8
€.21

6921

9621

¥ScH

9%es

(444

jotrac

CETA

TECH

8¢TH

¥12d

1121

06TN

L8T1
98TN

¥8TL

LLIN

ELIN

7918

(4198

LSTIN

€GTI

LY

[4ci8

8¥vd

{47429

6EVA

CEWA

1474

(447

(7474
6175

ST¥1
458
80%N
90¥%I
S0%S
¥0¥1
€0%S

Leed
96€4d

T6EN

0LeT
69€1

99eN
S9€T

29€1

8GEN
LSGEL

feisoled
Y9€R

(4198

LgET

T€ET

62€I
8ced
LTET

L

SCEX

ND5

e Molecule 48

22%

77%

Chain N5

14

6ETH

LETT
9€Ta

€ETI

SCTL

15498

8TTA

911y

(4953
111d

16S

761

261

S8A

[4:3%

8.1

SN

TLA

LON

2SI

oA

(4728

S€I

0T€I

20eI
T0€ES

08¢s

N~ DO = ANm
W B0 © © © ©
N NN NN
iR R -

eisfan|

T5¢d
0STL

L¥Ta
VT

7vca

(47481
15740
o¥ed
6gzh

veel
€ees

912N

60CA

96TN

76IN

06TI

1871
98TI

08TA

9.1

0LTH

991X

1914

6STN

€971
2ST1

LO%I
9071

00%1

T6EI
T6EL

68€T

L8ET

78el

T8€1

LLEH

vLET

€9¢€1

8G€X

SSET

6veN

€ved

LEET

Sees

62ed
8C¢eI

Seel

STEL

E€TEX

e Molecule 49

TTEA

T8SI

LLST

L9SI

GSSI

TvSu
0%Sa

€ESH

8CTSA

80ST

3

COSA

00SI
66VH

96%1
S6%S
5748
67N

T674
06%I

98VA

28vd
1871

L9VK
99%1

YIvN

864

GSPI

2174728
LY¥S

6EVT
8EVI

9EVT

YEVA

NDUFS2

17%

82%

Chain S2

SSTH
7STd
€STS

0STA

(47458
8ETH
SETM
€eTI
zeTd
TETL
T2V
8111
9TTH
TTTL
L0T4
SOTA
vo1yd
€0TI

861

€64

684

8LW

SN
VLA

29N
B6SIW
TqY
£ed

8y

9a

8€ed

vced
€CeI

B60EN
S0€Q
20ea
€821
LLTH
i 2k4s
8924

S92d
¥9C1

T92d
092a

€52D
(Siect

{474\
hece

9€TA
YT
454

0TZH

802D

902x
161D
€61a
061d
1814
iZA%¢
6911
1914

LSTd

18¢€d
98€1

(45198

§sves
YHED

e Molecule 50

(4498

NDUFS3

10%

22%

68%

Chain S3

€TIN
(4498

611Q
90TA

S0ta
7oTA

8€Y
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eietacs
148
S€ca
veca
€ETM
0ogzd
j7éaat

ozeyd
61cd

(455}
802N
902V
(44
0611
98Td
81D
€814
281d
LLTY
9LTT
S.1Q
¥L1d
SOTH

097d
6GTd

TST1
0STd
6711
8¥TT
LTS
SYTI
wia
ov1a
6ETA
9ETH
CETH

0ETYH

cLzd

¥9za

NDUFS4

e Molecule 51:

9%

17%

74%

Chain S4:

LTTH

6074

9071

7914

e Molecule 52: NDUFS5H

2914
8GTH
L8149
98Ty
SGTIN
67IN

€¥1d

1S

6ETN

CETT

11%

89%

Chain S5:

L0TY

€014

e Molecule 53: NDUFS6

16%

83%

Chain S6:

|

ov1a
et

8¢1d
Lg14d

0ZIN
6114

ST1D
i4211]

0TTd
9.d
1.4
690d
{4k
LS4

S¥S

e Molecule 54: NDUFS7

EVA

152!
oY1
6ed

121

674

14%

Ll

83%

Chain S7:

S.1a

0LTd

1918

LSTA

TS1D

LTT1
9711

i421]

90TL

o
o
ES

88V

LLA

L

e Molecule 55: NDUFSS8

067X

€81d

14%

17%

68%

Chain SS8:

LTT0
€TTL
0110

SOTI

80zh
L02s

6674

26eTI

P8IN

0814

SLT1
ZA%8

TLIA

9974
S97d

T9TL

6STA
8STI

SYTA

€Y1D

T¥TH

8ETT

L21a

vein

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-36108, 8J91

wwPDB EM Validation Summary Report

Page 34

UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK

e Molecule 56:

8%

92%

Chain Ul:

e

UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK-UNK

e Molecule 56:

100%

Chain U2:

There are no outlier residues recorded for this chain.

e Molecule 57: NDUFV1

18%

77%

Chain V1:

Ly1D

157458

6ETT

€ETY
CETH

SCTL
i74%]
€e1d
[4q%c

911L
STTA
2298

(%

€0TA

90€D

Y0eH

T6ecd

88CL

782N

Ll

.21
892
LSy
9921
6%CA

EVTA
[44aN

8€TH

144

€TTH

ST12d

€121

1121

6023

S0TA

86TT

¥6T4

06TS

98TN

O0LTA

1911
9913

6STA

LSTI

SSTV

TSTH
0STH

28¥%d
8L¥L
9.L%d
95%a

£5%a
[4si74CS

074
6770

6€7T
vevmn

8C¥1

9C¥D

vevs

Tevd

115728

T1%a
0T7A

80%d
L0%D

TOvM

98€0

T8EN

89€1

C9€L

6G€d
8GEN

veev

Svea

0EEN

LTEA

61€I

cTEM

§A5:08

OTSH
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4 Experimental information (i)

Property Value Source

EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 86599 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor

CORRECTION

Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 61.5 Depositor
Minimum defocus (nm) 800 Depositor
Maximum defocus (nm) 2000 Depositor
Magnification 130000 Depositor
Image detector FEI FALCON 1V (4k x 4k) 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: FES,
PC1, NDP, 2MR, K, U10, SF4, FMN, ZMP, 3PE, NAI, ZN, CDL

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 | i7" 171 S5 | RMSZ | £|2] >5
1 1A 0.30 0/2858 0.51 0/3878
2 1B 0.28 0/4306 0.49 0/5854
3 2B 0.31 0/958 0.43 0/1306
4 41, 0.29 0/924 0.43 0/1261
) Al 0.27 0/1108 0.47 0/1511
6 A2 0.26 0/1530 0.50 0/2089
7 A3 0.29 0/1079 0.53 0/1453
8 A5 0.28 0/1282 0.49 0/1737
9 A6 0.27 0/3395 0.49 0/4608
10 AT 0.28 0/1194 0.54 0/1619
11 A8 0.28 0/1879 0.46 0/2543
12 A9 0.29 0/3920 0.50 0/5335
13 AB 0.27 0/704 0.42 0/951
14 AC 0.27 0/736 0.42 0/1000
15 AL 0.29 0/2317 0.53 0/3136
16 AM 0.29 0/1533 0.48 0/2079
17 AN 0.28 0/2382 0.47 0/3249
18 B2 0.28 0/947 0.43 0/1291
19 | B3 | 028 | 0/326 | 048 | 0/441
20 B4 0.29 0/1419 0.48 0/1922
21 B5 020 | 0/1111 | 0.48 | 0/1505
22 B6 0.30 0/803 0.47 0/1087
23 B7 0.28 0/877 0.53 0/1172
24 B8 0.29 0/1273 0.43 0/1733
25 B9 0.29 0/1274 0.46 0/1728
26 BL 0.29 0/1266 0.49 0/1710
27 BM 0.29 0/876 0.53 0/1192
28 C4 0.28 0/1592 0.48 0/2158
29 E1l 0.27 0/3596 0.47 0/4879
30 E2 0.26 0/3658 0.47 0/4983
31 E3 0.26 0/3320 0.45 0/4520
32 E4 0.28 0/2850 0.48 0/3884

EMD-36108, 8J91
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. Bond lengths Bond angles
Mol | Chain | pyia7 | 417 55 | RMSZ | #]2] 5
33 E5 0.25 0/2004 0.49 0/2721
34 E6 0.27 0/2954 0.47 0/4004
35 ES8 0.28 0/1747 0.49 0/2367
36 EA 0.28 0/858 0.45 0/1163
37 EB 0.26 0/650 0.50 0/863
38 EC 0.27 0/676 0.46 0/925
39 ED 0.26 0/1176 0.49 0/1590
40 FX 0.29 0/2035 0.46 0/2763
41 G1 0.29 0/3374 0.50 0/4589
42 G2 0.28 0/1832 0.53 0/2476
43 G3 0.28 0/1957 0.53 0/2646
44 N1 0.30 0/2672 0.45 0/3639
45 N2 0.31 0/2582 0.42 0/3530
46 N3 0.32 0/1068 0.43 0/1456
46 N6 0.27 0/1275 0.43 0/1730
47 N4 0.31 0/4105 0.43 0/5594
48 N5 0.30 0/4963 0.44 0/6758
49 S2 0.31 0/3244 0.51 0/4403
50 S3 0.31 0/2112 0.51 0/2874
51 S4 0.28 0/1573 0.56 0/2107
52 SH 0.26 0/960 0.47 0/1291
53 S6 0.29 0/1232 0.51 0/1659
o4 ST 0.31 0/1558 0.51 0/2120
55 S8 0.31 0/1485 0.50 0/2010
o7 V1 0.28 0/3990 0.49 0/5394
58 V2 0.29 0/1787 0.48 0/2428
59 E7 0.26 0/1931 0.48 0/2618
All All 0.29 | 0/113093 | 0.48 | 0/153532

There are no bond length outliers.

There are no bond angle outliers.

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.
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes

1 1A 2801 2700 2710 31 0
2 1B 4198 4159 4175 50 0
3 2B 1070 989 1009 23 0
4 4L 890 878 880 15 0
) Al 1071 1026 1030 7 0
6 A2 1493 1474 1478 16 0
7 A3 1050 1039 1041 11 0
8 A5 1261 1248 1251 10 0
9 A6 3328 3280 3293 40 0
10 A7 1154 1118 1123 16 0
11 A8 1822 1726 1736 25 0
12 A9 3829 3850 3857 46 0
13 AB 694 673 677 10 0
14 AC 721 697 702 9 0
15 AL 2237 2172 2180 15 0
16 AM 1487 1448 1452 23 0
17 AN 2306 2267 2275 15 0
18 B2 913 857 858 11 0
19 B3 449 309 313 8 0
20 B4 1377 1358 1364 14 0
21 B5 1112 1069 1075 14 0
22 B6 773 747 751 6 0
23 B7 857 835 841 13 0
24 B8 1224 1127 1136 19 0
25 B9 1236 1207 1212 16 0
26 BL 1227 1179 1185 9 0
27 BM 910 827 830 10 0
28 C4 1545 1517 1519 20 0
29 E1 3512 3496 3510 49 0
30 E2 3563 3540 3554 36 0
31 E3 3255 3263 3279 37 0
32 E4 2770 2732 2742 29 0
33 E5 1977 2069 2075 41 0
34 E6 2871 2758 2767 27 0
35 E8 1691 1663 1668 25 0
36 EA 961 832 835 11 0
37 EB 774 631 636 7 0
38 EC 660 663 666 10 0
39 ED 1142 1131 1134 15 0
40 FX 1967 1849 1858 30 0
41 G1 3281 3139 3156 47 0
42 G2 1804 1846 1850 29 0
43 G3 1961 1944 1950 26 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
44 N1 2605 2726 2729 50 0
45 N2 2512 2589 2592 38 0
46 N3 1037 1057 1057 27 0
46 N6 1257 1385 1385 33 0
47 N4 4001 4214 4224 73 0
48 N5 4837 5032 5046 89 0
49 S2 3173 3101 3113 53 0
50 S3 2050 1928 1936 43 0
51 S4 1536 1502 1505 29 0
92 SH 991 895 898 10 0
93 S6 1200 1192 1198 23 0
o4 S7 1545 1500 1503 21 0
95 S8 1451 1392 1397 30 0
o6 Ul 60 16 18 1 0
o6 U2 60 16 17 0 0
o7 V1 3897 3827 3837 65 0
o8 V2 1759 1701 1710 25 0
99 E7 1888 1892 1903 18 0
60 1A 4 0 0 0 0
60 V2 4 0 0 0 0
61 1A 16 0 0 1 0
61 ST 8 0 0 0 0
61 S8 16 0 0 2 0
61 V1 8 0 0 1 0
62 1A 1 0 0 0 0
63 Al 80 111 111 2 0
63 A9 66 80 80 1 0
63 AL 50 7 7 0 0
63 AM 97 148 148 3 0
63 AN 48 73 73 0 0
63 B5 108 176 176 2 0
63 C4 38 50 50 1 0
63 E4 o1 79 79 0 0
63 ES8 171 250 250 1 0
63 ED o4 88 88 2 0
63 N1 89 129 129 0 0
63 N2 37 48 48 1 0
63 N3 42 61 61 0 0
63 N4 72 92 92 1 0
63 N5 131 190 190 3 0
64 A3 o8 60 60 1 0
64 AL 202 236 236 2 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
64 AM 216 273 273 7 0
64 B3 65 74 74 1 0
64 B5 o8 60 60 0 0
64 C4 163 223 223 2 0
64 E6 64 72 72 0 0
64 E7 68 80 80 0 0
64 EA 114 116 116 2 0
64 N4 98 149 149 2 0
64 N5 163 223 223 1 0
65 A9 48 26 26 0 0
66 AB 36 0 47 5 0
66 AC 36 0 47 4 0
67 AN o1 81 82 0 0
67 G1 40 o6 Y 2 0
67 N4 41 95 o6 0 0
67 N5 ol 81 82 0 0
68 N4 43 25 %) 5 0
69 E7 1 0 0 0 0
69 S6 1 0 0 0 0
70 V1 31 19 19 2 0
71 V1 44 0 27 6 0
All All 113966 112888 113417 1244 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 5.

The worst 5 of 1244 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)
47:N4:43:1LE:HD13 | 47:N4:472:LEU:HD21 1.39 1.04
33:E5:287:LEU:O 33:E5:289:LEU:N 1.98 0.96
47:N4:293: THR:HG21 | 47:N4:365:1LE:HD11 1.47 0.96
6:A2:164: THR:HG1 31:E3:119:TYR:HH 1.02 0.93
31:E3:222: TYR:HH 38:EC:60:HIS:HE2 0.98 0.91
There are no symmetry-related clashes.
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5.3 Torsion angles (i)

5.3.1 Protein backbone (i)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all 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 1A 350/385 (91%) 337 (96%) | 13 (4%) 0 |
2 1B 523 /527 (99%) 507 (97%) | 16 (3%) 0 |
3 | 2B 112/142 (79%) | 106 (95%) | 6 (5%) 0 [100] [ 100
4 4L 106/171 (62%) 104 (98%) | 2 (2%) 0 |
5 | A1 135/141 (96%) | 125 (93%) | 10 (7%) 0 [100] [ 100
6 A2 190/193 (98%) 186 (98%) | 4 (2%) 0 |
7 | A3 122/125 (98%) | 118 (97%) | 4 (3%) 0 100 ] [100]
8 A5 152/184 (83%) 148 (97%) | 4 (3%) 0 |
9 A6 421/437 (96%) 404 (96%) | 17 (4%) 0 |
10 | A7 134/136 (98%) | 124 (92%) | 10 (8%) 0 [100] [ 100
11 | AS 221/223 (99%) | 215 (97%) | 6 (3%) 0 100 ] [100]
12 | A9 482/480 (99%) | 466 (97%) | 16 (3%) 0 100 ] [100]
13 | AB 86/134 (64%) 86 (100%) 0 0 [100] [ 100
14 | AC 90/134 (67%) 90 (100%) 0 0 |
15 AL 263/281 (94%) 248 (94%) | 15 (6%) 0 |
16 | AM 182/198 (92%) | 177 (97%) | 5 (3%) 0 100 ] [100]
17 | AN 285/287 (99%) 281 (99%) | 4 (1%) 0 |
18 B2 103/145 (71%) 102 (99%) | 1 (1%) 0 |
19 B3 32/62 (52%) 31 (97%) 0 1 (3%)

20 B4 169/171 (99%) 159 (94%) | 10 (6%) 0 | |
21 | B5 132/140 (94%) | 129 (98%) | 3 (2%) 0 100 ] [100]
22 B6 89/91 (98%) 87 (98%) 2 (2%) 0 |
23 | BT 95/97 (98%) 94 (99%) | 1(1%) 0 100 [100]
24 BS 145/176 (82%) 143 (99%) | 2 (1%) 0 |
25 B9 149/158 (94%) 140 (94%) | 9 (6%) 0

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
26 BL 142/144 (99%) 138 (97%) | 4 (3%) 0 |
27 | BM 99/112 (88%) 96 (97%) 3 (3%) 0 |
28 | 4 181/185 (98%) | 177 (98%) | 4 (2%) 0 [100] [ 100
209 | E1 448/483 (93%) | 432 (96%) | 16 (4%) 0 100 ] [100]
30 E2 464/467 (99%) 450 (97%) | 13 (3%) | 1 (0%)

31 E3 430/434 (99%) 423 (98%) | 7 (2%) 0

32 E4 349/368 (95%) 340 (97%) | 9 (3%) 0 |
33 E5 266/290 (92%) 245 (92%) | 21 (8%) 0 |
34 E6 340/371 (92%) 334 (98%) | 6 (2%) 0 |
35 ES 203/205 (99%) 194 (96%) | 9 (4%) 0 |
36 | EA 96/126 (76%) o1 (95%) | 5 (5%) 0 [100] [ 100
37 EB 73/101 (72%) 73 (100%) 0 0 |
38 EC 83/101 (82%) 76 (92%) 7 (8%) 0 |
39 ED 136/151 (90%) 132 (97%) | 4 (3%) 0 |
40 FX 235/325 (72%) 224 (95%) | 11 (5%) 0 |
41 | a1 416/436 (95%) | 405 (97%) | 11 (3%) 0 100 [100]
2 | a2 234/267 (88%) | 222 (95%) | 12 (5%) 0 100 ] [100]
43 G3 253/261 (97%) 239 (94%) | 14 (6%) 0 |
44 N1 308/670 (46%) 290 (94%) | 18 (6%) 0 |
45 | N2 204/300 (98%) | 278 (95%) | 16 (5%) 0 [100] [ 100
46 | N3 119/293 (41%) | 116 (98%) | 3 (2%) 0 100 [100]
46 N6 152/293 (52%) 149 (98%) | 3 (2%) 0 |
A7 N4 476478 (100%) 464 (98%) | 12 (2%) 0 |
48 N5 582/584 (100%) 562 (97%) | 20 (3%) 0 |
49 S2 391/395 (99%) 373 (95%) | 18 (5%) 0 |
50 S3 246/277 (89%) 238 (97%) | 8 (3%) 0 |
51 S4 188/208 (90%) 178 (95%) | 10 (5%) 0 |
52 S5 110/122 (90%) 106 (96%) | 4 (4%) 0 |
53 S6 145 /147 (99%) 142 (98%) | 3 (2%) 0 |
54 S7 195/207 (94%) 188 (96%) | 7 (4%) 0 |
55 S8 180/212 (85%) 176 (98%) | 4 (2%) 0

Continued on next page...
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
57 | V1 502/526 (95%) | 481 (96%) | 21 (4%) [100] [ 100
58 V2 220/225 (98%) 215 (98%) | 5 (2%) |
5 | E7 244/246 (99%) | 236 (97%) | 8 (3%) [100] [ 100

ALl | Al | 13568/15237 (89%) | 13090 (96%) | 476 (4%) 100 ] [100]

All (2) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
19 B3 34 ARG
30 E2 370 THR

5.3.2 Protein sidechains ()

In the following table, the Percentiles column shows the percent sidechain outliers of the chain
as a percentile score with respect to all 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 1A 310/340 (91%) 306 (99%) | 4 (1%)
2 1B 453/454 (100%) | 453 (100%) 0
3 2B 109/111 (98%) 109 (100%) 0
4 AL 96,151 (64%) 95 (99%) 1 (1%)
5 Al 115/118 (98%) 113 (98%) | 2 (2%)
6 A2 159/160 (99%) 158 (99%) | 1 (1%)
7 A3 104,/104 (100%) 103 (99%) | 1 (1%)
8 A5 134/152 (88%) 130 (97%) | 4 (3%) 36 68
9 A6 346/358 (97%) 344 (99%) | 2 (1%) 84 |94
10 A7 119/119 (100%) 118 (99%) | 1 (1%) 79 192
11 A8 196,196 (100%) 192 (98%) | 4 (2%) 50 |78
12 A9 420/424 (99%) 415 (99%) | 5 (1%) 67 |87
13 AB 79/114 (69%) 78 (99%) 1 (1%) 65 |86
14 AC 80/111 (72%) 79 (99%) 1 (1%) 65 |86
15 AL 228/242 (94%) 225 (99%) | 3 (1%) 65 |86

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
16 | AM 156/168 (93%) | 155 (99%) | 1 (1%)

17 | AN | 241/241 (100%) | 241 (100%) 0

18 | B2 97/131 (74%) 96 (99%) | 1 (1%)

19 | B3 30/31 (97%) 0 (100%) 0 |
20 | B4 144/144 (100%) | 143 (99%) (1%)

21 | B5 108/108 (100%) | 108 (100%) 0

22 | B6 82/82 (100%) 81 (99%) | 1 (1%)

23 | BT 93/93 (100%) 092 (99%) | 1 (1%)

24 | BS 127/148 (86%) | 127 (100%) 0

25 | BY 132/139 (95%) | 129 (98%) | 3 (2%) 45 |75
2% | BL 132/132 (100%) | 128 (97%) | 4 (3%) 36 68
27 | BM 93/93 (100%) 3 (100%) 0 100] [100
28 | €4 166/167 (99%) | 161 (97%) | 5 (3%) 36 68
29 | El 381/404 (94%) | 376 (99%) | 5 (1%) 65

30 | E2 379/380 (100%) | 375 (99%) | 4 (1%) 70

31 | E3 339/341 (99%) | 336 (99%) | 3 (1%) 75

32 | FE4 302/317 (95%) | 300 (99%) | 2 (1%) 81

33 | E5 200/205 (98%) | 198 (99%) | 2 (1%) 73

34 | E6 203/314 (93%) | 289 (99%) | 4 (1%) 62

35 | ES 179/179 (100%) | 177 (99%) | 2 (1%) 70

36 | EA 84/86 (98%) 84 (100%) 0

37 | EB 70/70 (100%) 69 (99%) | 1 (1%)

38 | EC 73/86 (85%) 3 (100%) 0

30 | ED 121/133 (91%) | 120 (99%) | 1 (1%)

40 | FX 212/276 (77%) | 208 (98%) | 4 (2%) 52 |79
41 | a1 348/365 (95%) | 342 (98%) | 6 (2%) 56 |81
2 | @2 192/214 (90%) | 188 (98%) | 4 (2%) 48 | 76
43 | @3 | 202/202 (100%) | 202 (100%) 0 |
4 | N1 205/639 (46%) | 292 (99%) | 3 (1%) 73 190
45 | N2 285/280 (99%) | 281 (99%) | 4 (1%) 62

46 | N3 116/281 (41%) | 113 (97%) | 3 (3%) A1 72

Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
46 N6 147/281 (52%) 144 (98%) 3 (2%) 50 78
47 N4 455/455 (100%) 447 (98%) 8 (2%) 54 180
48 N5 546/546 (100%) 538 (98%) 8 (2%) 60 84/
49 S2 335/336 (100%) 328 (98%) 7 (2%) 48 176
5 | S3 224/250 (90%) | 221 (99%) | 3 (1%) | 65 |s6] |
51 S4 159/172 (92%) 156 (98%) 3 (2%) 52 |79
52 SH 102/102 (100%) 101 (99%) 1 (1%) 73§90
53 S6 130/130 (100%) 128 (98%) 2 (2%) 60 |84
54 S7 165/171 (96%) 160 (97%) 5 (3%) 36 68
55 S8 160/187 (86%) 156 (98%) 4 (2%) 42 73
57 V1 412/427 (96%) 405 (98%) 7 (2%) 56 |81
58 V2 190/190 (100%) 182 (96%) 8 (4%) 25 56
59 E7 192/192 (100%) 189 (98%) 3 (2%) b8 182
All All 11837/13051 (91%) | 11680 (99%) | 157 (1%) 64 86

5 of 157 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
49 S2 33 GLU
57 V1 426 CYS
49 S2 357 ARG
54 ST 86 CYS
58 V2 133 ASP

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 211
such sidechains are listed below:

Mol | Chain | Res | Type
35 ES8 89 HIS
45 N2 82 HIS
b} S8 82 ASN
39 ED 89 GLN
41 G1 413 ASN

5.3.3 RNA (D

There are no RNA molecules in this entry.
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5.4 Non-standard residues in protein, DNA, RNA chains (i)

1 non-standard protein/DNA/RNA residue is modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. The Z score for a bond
length (or angle) is the number of standard deviations the observed value is removed from the
expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | " ' RMSZ | #(7| > 2 | Counts | RMSZ | #|7| > 2
49 | 2MR S2 154 | 49 |10,12,13 | 242 | 2(20%) | 5,13,15 | 0.89 0

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
49 | 2MR S2 154 | 49 - 2/10/13/15 -

All (2) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
49 S2 154 | 2MR | CZ-NH2 | 5.11 1.44 1.33
49 S2 154 | 2MR | CZ-NE | 5.09 1.45 1.34

There are no bond angle outliers.
There are no chirality outliers.

All (2) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
49 S2 154 | 2MR | CG-CD-NE-CZ
49 S2 154 | 2MR | N-CA-CB-CG

There are no ring outliers.

No monomer is involved in short contacts.
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5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 65 ligands modelled in this entry, 3 are monoatomic - leaving 62 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).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | " "Ryisy i #|Z| >2 | Counts RMS% 4| Z] > 2
63 PC1 B5 203 - 53,563,563 | 0.30 0 59.61,61 0.32 0
63 PC1 N2 301 - 36,36,53 | 0.35 0 42.44,61 0.34 0
63 PC1 AM 218 - 48,48,53 | 0.31 0 54.56,61 0.28 0
61 SF4 S8 298 55 0,12,12 - - -
64 CDL AM 216 - 71,71,99 | 0.35 0 77,83,111 0.37 0
63 PC1 A9 560 - 32,32,53 | 0.38 0 38,40,61 0.33 0
64 CDL B3 102 - 64,64,99 | 0.37 0 70,76,111 0.34 0
63 PC1 ES8 303 - 32,3253 | 0.36 0 38.,40.,61 0.37 0
63 PC1 ES8 304 - 29.29.53 | 0.38 0 35,37.61 0.32 0
61 SF4 S8 297 55 0,12,12 - - -
63 PC1 N1 702 - 39,3953 | 0.34 0 45,4761 0.29 0
63 PC1 N5 601 - 53,53,53 | 0.30 0 59,61,61 0.28 0
64 CDL EA 201 - 58,58,99 | 0.39 0 64,70,111 0.36 0
64 CDL N5 603 - 69,69,99 | 0.35 0 75,81,111 0.32 0
66 | ZMP AC 201 14 | 29,3536 | 0.67 1 (3%) 34,42.45 0.87 1 (2%)
67 3PE N4 504 - 40,40,50 | 0.34 0 43,45,55 0.31 0
63 PC1 N1 701 - 48,4853 | 0.30 0 54,56,61 0.29 0
63 PC1 ES8 302 - 53,53,53 | 0.30 0 59.61,61 0.28 0
63 PC1 AL 301 - 49,49,53 | 0.31 0 55,57.61 0.28 0
63 PC1 B5 202 - 53,53,53 | 0.29 0 59.61,61 0.32 0
63 PC1 A9 561 - 32,32,53 | 0.36 0 38,40,61 0.34 0
63 PC1 N4 502 - 38,38,53 | 0.34 0 44,46,61 0.31 0
66 ZMP AB 150 13 1293536 | 0.71 1 (3%) 34,42.45 0.92 1 (2%)
67 3PE N5 607 - 50,50,50 | 0.31 0 53,55,55 0.31 0
64 CDL C4 202 - 93,93,99 | 0.31 0 99,105,111 0.30 0
64 CDL AM 217 - 71,71,99 | 0.36 0 77,83,111 0.33 0
60 FES V2 301 58 0,4,4 - - -



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

Page 48 wwPDB EM Validation Summary Report EMD-36108, 8J91

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | "' RMSZ | #|2|>2 | Counts | RMSZ | #2]>2
61 SF4 V1 580 57 0,12,12 - - -
64 | CDL AL 303 - 63,63,99 | 0.37 0 69,75,111 0.32 0
68 U10 N4 505 - 43,43,63 | 2.43 15 (34%) 52,55,79 1.74 15 (28%)
64 | CDL E6 431 - 63,63,99 | 0.37 0 69,75,111 0.33 0
63 PC1 C4 203 - 37,3753 | 0.35 0 43,45,61 0.31 0
70 | FMN V1 579 - 33,33,33 | 0.32 0 48,50,50 0.40 0
64 | CDL AL 302 - 67,67,99 | 0.36 0 73,79,111 0.31 0
63 PC1 N3 301 - 41,41,53 | 0.34 0 47,49,61 0.39 0
64 | CDL N5 608 - 92,9299 | 0.31 0 98,104,111 0.29 0
67 3PE G1 516 - 39,39,50 | 0.34 0 42 44 55 0.31 0
63 PC1 ES 301 - 53,53,53 | 0.30 0 59,61,61 0.31 0
67 3PE AN 302 - 50,50,50 | 0.30 0 53,55,55 0.30 0
61 SF4 1A 403 1 0,12,12 - - -
64 | CDL E7 301 - 67,67,99 | 0.36 0 73,79,111 0.30 0
64 | CDL A3 201 - 57,57,99 | 0.39 0 63,69,111 0.34 0
71 NAI V1 581 - 42,48 48 | 0.52 0 47,73,73 0.61 1 (2%)
63 PC1 ED 201 - 53,53,53 | 0.30 0 59,61,61 0.30 0
63 PC1 N5 605 - 40,40,53 | 0.33 0 46,48,61 0.30 0
64 | CDL B5 201 - 57,57,99 | 0.39 0 63,69,111 0.34 0
63 PC1 AN 301 - 47,4753 | 0.32 0 53,55,61 0.28 0
64 | CDL EA 202 - 54,5499 | 0.39 0 60,66,111 0.35 0
61 SF4 1A 402 1 0,12,12 - - -
64 | CDL AM 215 - 71,7199 | 0.35 0 77,83,111 0.30 \ 0
60 FES 1A 401 1 0,4,4 - - -
63 PC1 Al 202 - 48,48,53 | 0.31 0 54,56,61 0.31 0
63 PC1 N5 606 - 35,35,53 | 0.35 0 41,43,61 0.31 0
64 | CDL C4 204 - 68,68,99 | 0.36 0 74,80,111 0.34 0
64 | CDL AL 304 - 69,69,99 | 0.36 0 75,81,111 0.31 0
65 | NDP A9 559 - 45,52,52 | 0.55 0 53,80,80 0.59 1 (1%)
63 PC1 AM 220 - 47,4753 | 0.31 0 53,55,61 0.25 0
63 PC1 Al 203 - 30,30,53 | 0.37 0 36,38,61 0.35 0
64 | CDL N4 501 - 97,97,99 | 0.31 0 103,109,111 | 0.28 0
61 | SF4 S7 301 | 54 | 0,12,12 _ _ _
63 PC1 N4 503 - 32,32,53 | 0.37 0 38,40,61 0.34 0
63 PC1 E4 401 - 50,50,53 | 0.30 0 56,58,61 0.28 0

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.
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Mol | Type | Chain | Res | Link | Chirals Torsions Rings
63 PC1 B5 203 - - 20/57/57/57 -
63 PC1 N2 301 - - 14/40/40/57 -
63 PC1 AM 218 - - 17/52/52/57 -
64 | CDL AM 216 - - 16/82/82/110 -
64 | CDL B3 102 - - 17/75/75/110 -
63 PC1 A9 560 - - 10/36/36/57 -
61 SF4 S8 298 55 - - 0/6/5/5
63 PC1 ES8 303 - - 5/36/36/57 -
63 PC1 ES8 304 - - 11/33/33/57 -
63 PC1 N1 702 - - 10/43/43/57 -
63 PC1 Nb5 601 - - 10/57/57/57 -
64 | CDL N5 603 - - 11/80/80/110 -
64 | CDL EA 201 - - 12/69/69/110 -
66 | ZMP AC 201 14 - 24/40/42/43 -
67 3PE N4 504 - - 9/44/44 /54 -
61 SF4 S8 297 55 - - 0/6/5/5
63 PC1 N1 701 - - 16/52/52/57 -
63 PC1 ES8 302 - - 19/57/57/57 -
63 PC1 AL 301 - - 11/53/53/57 -
63 PC1 B5 202 - - 19/57/57/57 -
63 PC1 A9 561 - - 5/36/36/57 -
63 PC1 N4 502 - - 12/42/42/57 -
66 | ZMP AB 150 13 - 16/40/42/43 -
67 3PE N5 607 - - 10/54/54 /54 -
64 | CDL C4 202 - - 22/104/104/110 -
64 | CDL AM 217 - - 20/82/82/110 -
60 FES V2 301 58 - - 0/1/1/1
61 SF4 V1 580 57 - - 0/6/5/5
64 | CDL AL 303 - - 22/74/74/110 -
68 U10 N4 505 - - 8/39/63/87 0/1/1/1
64 | CDL E6 431 - - 24/74/74/110 -
63 PC1 C4 203 - - 9/41/41/57 -
70 | FMN V1 579 - - 2/18/18/18 0/3/3/3
64 | CDL AL 302 - - 14/78/78/110 -
63 PC1 N3 301 - - 11/45/45/57 -
64 | CDL N5 608 - - 20/103/103/110 -

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

Mol | Type | Chain | Res | Link | Chirals Torsions Rings
67 3PE G1 516 - - 11/43/43/54 -
63 PC1 ES8 301 - - 8/57/57/57 -
67 3PE AN 302 - - 9/54/54 /54 -
64 | CDL E7 301 - - 19/78/78/110 -
61 SF4 1A 403 1 - - 0/6/5/5
64 | CDL A3 201 - - 7/68/68/110 -
71 NAI V1 581 - - 7/25/72/72 0/5/5/5
63 PC1 ED 201 - - 11/57/57/57 -
63 PC1 N5 605 - - 13/44/44/57 -
64 | CDL B5 201 - - 8/68/68/110 -
63 PC1 AN 301 - - 12/51/51/57 -
64 | CDL EA 202 - - 18/65/65/110 -
61 SF4 1A 402 1 - - 0/6/5/5
64 | CDL AM 215 - - 23/82/82/110 -
63 PC1 Al 202 - - 17/52/52/57 -
63 PC1 N5 606 - - 7/39/39/57 -
60 FES 1A 401 1 - - 0/1/1/1
64 | CDL C4 204 - - 9/79/79/110 -
64 | CDL AL 304 - - 29/80/80/110 -
65 | NDP A9 559 - - 3/30/77/77 0/5/5/5
63 PC1 AM 220 - - 9/51/51/57 -
63 PC1 Al 203 - - 6/34/34/57 -
64 | CDL N4 501 - - 20/108/108/110 -
61 SF4 ST 301 54 - - 0/6/5/5
63 PC1 N4 503 - - 6/36/36/57 -
63 PC1 E4 401 - - 13/54/54/57 -
The worst 5 of 17 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
68 N4 505 | U10 C6-C1 | 10.21 1.53 1.35
68 N4 505 | U10 C4-C3 | 4.27 1.53 1.36
68 N4 505 | U10 C7-C8 | 3.02 1.55 1.50
68 N4 505 | U10 C7-C6 2.95 1.56 1.51
68 N4 505 | U10 | C31-C29 | 2.73 1.57 1.51

The worst 5 of 19 bond angle outliers are listed below:
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Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
68 N4 505 | U10 | C30-C29-C31 | 4.40 122.67 115.27
68 N4 505 | UI0 C7-C8-C9 | -4.12 119.94 126.79
68 N4 505 | U10 C7-C6-C5 | 3.47 122.66 118.48
68 N4 505 | U10 | C15-C14-C16 | 3.27 120.77 115.27
68 N4 505 | U10 | C22-C23-C24 | -2.95 120.56 127.66

There are no chirality outliers.

5 of 711 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
63 Al 202 | PC1 | C11-013-P-O14
63 Al 202 | PC1 | C11-013-P-O11
63 Al 202 | PC1 | C1-O11-P-O12
63 Al 203 | PC1 | C1-O11-P-O13
63 A9 560 | PC1 | C1-O11-P-O12

There are no ring outliers.

33 monomers are involved in 61 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
63 B5 203 | PC1 2 0
63 N2 301 | PC1 1 0
63 AM 218 | PC1 1 0
64 AM 216 | CDL 2 0
63 A9 560 | PC1 1 0
64 B3 102 | CDL 1 0
61 S8 297 | SF4 2 0
63 N5 601 | PC1 3 0
64 EA 201 | CDL 1 0
64 N5 603 | CDL 1 0
66 AC 201 | ZMP 4 0
63 N4 502 | PC1 1 0
66 AB 150 | ZMP 5 0
64 C4 202 | CDL 1 0
64 AM 217 | CDL 1 0
61 V1 580 | SF4 1 0
68 N4 505 | U10 5 0
63 C4 203 | PC1 1 0
70 V1 579 | FMN 2 0
67 G1 516 | 3PE 2 0
63 ES8 301 | PC1 1 0
61 1A 403 | SF4 1 0

Continued on next page...
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Mol | Chain | Res | Type | Clashes | Symm-Clashes
64 A3 201 | CDL 1 0
71 V1 581 | NAI 6 0
63 ED 201 | PC1 2 0
64 EA 202 | CDL 1 0
64 AM 215 | CDL 4 0
63 Al 202 | PC1 1 0
64 C4 204 | CDL 1 0
64 AL 304 | CDL 2 0
63 AM 220 | PC1 2 0
63 Al 203 | PC1 1 0
64 N4 501 | CDL 2 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.
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 PC1 E4 401

Bond angles
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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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#polymer_linkage
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