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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.dev43
Mogul : 1.8.5(274361), CSD as541be (2020)
MolProbity : 4.02b-467

Percentile statistics :  20191225.v01 (using entries in the PDB archive December 25th 2019)
MapQ : 1.9.9
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.31.3
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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 3.62 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 [ K
Ramachandran outliers I 0
Sidechain outliers I 0 0.3%
Worse Better

0 Percentile relative to all structures

[I Percentile relative to all EM structures

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

The table below summarises the geometric issues observed across the polymeric chains and their fit
to the map. The red, orange, yellow and green segments of the bar indicate the fraction of residues
that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria respectively. A grey
segment represents the fraction of residues that are not modelled. The numeric value for each
fraction is indicated below the corresponding segment, with a dot representing fractions <=5%
The upper red bar (where present) indicates the fraction of residues that have poor fit to the EM
map (all-atom inclusion < 40%). The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
1 A 1288 A 73% 8% 19%
1 B 1288 n 73% 8% 19%
1 C 1288 n 74% 7% 19%
1 D 1288 - 73% 8% 19%
1 E 1288 - 73% 8% 19%
1 F 1288 = 73% 8% 19%
50%
2 G 2 50% 50%
2 H 2 100%

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

Mol | Chain | Length Quality of chain
2 I 2 50% 50%
50%
P —
2 J 2 100%
2 K 2 100%
50%
T ——
2 L 2 100%
T00%
|
2 M 2 100%
2 N 2 50% 50%
2 O 2 50% 50%
50%
T —
2 P 2 100%
2 Q 2 50% 50%
2 R 2 100%
T00%
|
2 S 2 100%
2 T 2 100%
2 U 2 50% 50%
50%
—
2 AV 2 100%
2 W 2 50% 50%
50%
T ———————
2 X 2 100%
T00%
T —
2 Y 2 50% 50%
50%
T —
2 7 2 100%
50%
|
2 a 2 50% 50%
100%
|
2 b 2 100%
50%
]
2 ¢ 2 100%
50%
|
2 d 2 100%
T00%
I
2 e 2 50% 50%
50%
T —
2 f 2 100%
50%
]
2 g 2 50% 50%

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

Mol | Chain | Length Quality of chain
T00%
|
2 h 2 100%
50%
. P —
2 1 2 100%
50%
. —
2 ] 2 100%
100%
—
2 k 2 50% 50%
50%
——————————
2 | 2 100%
50%
|
2 m 2 50% 50%
100%
|
2 n 2 100%
50%
T —
2 0 2 100%
50%
|
2 p 2 100%
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2 Entry composition (i)

There are 3 unique types of molecules in this entry. The entry contains 50292 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 Spike glycoprotein.

Mol | Chain | Residues Atoms AltConf | Trace
1 A 1038 g(igzl 51077 13N53 1?36 336 0 0
1 B 1038 g(igzl 51077 1?1:333 15?’)6 386 0 0
1 ¢ 1038 gg;l 51077 1;]53 15%6 386 0 0
1 b 1038 g(igzl 51077 1513\153 15%6 386 0 0
1 b 1038 1;;831 51C77 1513\153 1{%6 386 0 0
1 K 1038 g(igzl 51C77 1?1:;3 1%6 386 0 0

There are 570 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 154 LYS GLU variant UNP PODTC2
A 452 ARG LEU variant UNP PODTC2
A 484 ILE GLU variant UNP PODTC2
A 614 GLY ASP variant UNP PODTC2
A 681 ARG PRO variant UNP PODTC2
A 682 GLY ARG variant UNP PODTC2
A 683 SER ARG variant UNP PODTC2
A 685 SER ARG variant UNP PODTC2
A 817 PRO PHE variant UNP PODTC2
A 892 PRO ALA variant UNP PODTC2
A 899 PRO ALA variant UNP PODTC2
A 942 PRO ALA variant UNP PODTC2
A 986 PRO LYS variant UNP PODTC2
A 987 PRO VAL variant UNP PODTC2
A 1071 HIS GLN variant UNP PODTC2
A 1209 GLY - expression tag | UNP PODTC2
A 1210 SER - expression tag | UNP PODTC2
A 1211 GLY - expression tag | UNP PODTC2

W

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

Chain | Residue | Modelled | Actual | Comment Reference
A 1212 TYR - expression tag | UNP PODTC2
A 1213 ILE - expression tag | UNP PODTC2
A 1214 PRO - expression tag | UNP PODTC2
A 1215 GLU - expression tag | UNP PODTC2
A 1216 ALA - expression tag | UNP PODTC2
A 1217 PRO - expression tag | UNP PODTC2
A 1218 ARG - expression tag | UNP PODTC2
A 1219 ASP - expression tag | UNP PODTC2
A 1220 GLY - expression tag | UNP PODTC2
A 1221 GLN - expression tag | UNP PODTC2
A 1222 ALA - expression tag | UNP PODTC2
A 1223 TYR - expression tag | UNP PODTC2
A 1224 VAL - expression tag | UNP PODTC2
A 1225 ARG - expression tag | UNP PODTC2
A 1226 LYS - expression tag | UNP PODTC2
A 1227 ASP - expression tag | UNP PODTC2
A 1228 GLY - expression tag | UNP PODTC2
A 1229 GLU - expression tag | UNP PODTC2
A 1230 TRP - expression tag | UNP PODTC2
A 1231 VAL - expression tag | UNP PODTC2
A 1232 LEU - expression tag | UNP PODTC2
A 1233 LEU - expression tag | UNP PODTC2
A 1234 SER - expression tag | UNP PODTC2
A 1235 THR - expression tag | UNP PODTC2
A 1236 PHE - expression tag | UNP PODTC2
A 1237 LEU - expression tag | UNP PODTC2
A 1238 GLY - expression tag | UNP PODTC2
A 1239 ARG - expression tag | UNP PODTC2
A 1240 SER - expression tag | UNP PODTC2
A 1241 LEU - expression tag | UNP PODTC2
A 1242 GLU - expression tag | UNP PODTC2
A 1243 VAL - expression tag | UNP PODTC2
A 1244 LEU - expression tag | UNP PODTC2
A 1245 PHE - expression tag | UNP PODTC2
A 1246 GLN - expression tag | UNP PODTC2
A 1247 GLY - expression tag | UNP PODTC2
A 1248 PRO - expression tag | UNP PODTC2
A 1249 GLY - expression tag | UNP PODTC2
A 1250 HIS - expression tag | UNP PODTC2
A 1251 HIS - expression tag | UNP PODTC2
A 1252 HIS - expression tag | UNP PODTC2
A 1253 HIS - expression tag | UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
A 1254 HIS - expression tag | UNP PODTC2
A 1255 HIS - expression tag | UNP PODTC2
A 1256 HIS - expression tag | UNP PODTC2
A 1257 HIS - expression tag | UNP PODTC2
A 1258 SER - expression tag | UNP PODTC2
A 1259 ALA - expression tag | UNP PODTC2
A 1260 TRP - expression tag | UNP PODTC2
A 1261 SER - expression tag | UNP PODTC2
A 1262 HIS - expression tag | UNP PODTC2
A 1263 PRO - expression tag | UNP PODTC2
A 1264 GLN - expression tag | UNP PODTC2
A 1265 PHE - expression tag | UNP PODTC2
A 1266 GLU - expression tag | UNP PODTC2
A 1267 LYS - expression tag | UNP PODTC2
A 1268 GLY - expression tag | UNP PODTC2
A 1269 GLY - expression tag | UNP PODTC2
A 1270 GLY - expression tag | UNP PODTC2
A 1271 SER - expression tag | UNP PODTC2
A 1272 GLY - expression tag | UNP PODTC2
A 1273 GLY - expression tag | UNP PODTC2
A 1274 GLY - expression tag | UNP PODTC2
A 1275 GLY - expression tag | UNP PODTC2
A 1276 SER - expression tag | UNP PODTC2
A 1277 GLY - expression tag | UNP PODTC2
A 1278 GLY - expression tag | UNP PODTC2
A 1279 SER - expression tag | UNP PODTC2
A 1280 ALA - expression tag | UNP PODTC2
A 1281 TRP - expression tag | UNP PODTC2
A 1282 SER - expression tag | UNP PODTC2
A 1283 HIS - expression tag | UNP PODTC2
A 1284 PRO - expression tag | UNP PODTC2
A 1285 GLN - expression tag | UNP PODTC2
A 1286 PHE - expression tag | UNP PODTC2
A 1287 GLU - expression tag | UNP PODTC2
A 1288 LYS - expression tag | UNP PODTC2
B 154 LYS GLU variant UNP PODTC2
B 452 ARG LEU variant UNP PODTC2
B 484 ILE GLU variant UNP PODTC2
B 614 GLY ASP variant UNP PODTC2
B 681 ARG PRO variant UNP PODTC2
B 682 GLY ARG variant UNP PODTC2
B 683 SER ARG variant UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
B 685 SER ARG variant UNP PODTC2
B 817 PRO PHE variant UNP PODTC2
B 892 PRO ALA variant UNP PODTC2
B 899 PRO ALA variant UNP PODTC2
B 942 PRO ALA variant UNP PODTC2
B 986 PRO LYS variant UNP PODTC2
B 987 PRO VAL variant UNP PODTC2
B 1071 HIS GLN variant UNP PODTC2
B 1209 GLY - expression tag | UNP PODTC2
B 1210 SER - expression tag | UNP PODTC2
B 1211 GLY - expression tag | UNP PODTC2
B 1212 TYR - expression tag | UNP PODTC2
B 1213 ILE - expression tag | UNP PODTC2
B 1214 PRO - expression tag | UNP PODTC2
B 1215 GLU - expression tag | UNP PODTC2
B 1216 ALA - expression tag | UNP PODTC2
B 1217 PRO - expression tag | UNP PODTC2
B 1218 ARG - expression tag | UNP PODTC2
B 1219 ASP - expression tag | UNP PODTC2
B 1220 GLY - expression tag | UNP PODTC2
B 1221 GLN - expression tag | UNP PODTC2
B 1222 ALA - expression tag | UNP PODTC2
B 1223 TYR - expression tag | UNP PODTC2
B 1224 VAL - expression tag | UNP PODTC2
B 1225 ARG - expression tag | UNP PODTC2
B 1226 LYS - expression tag | UNP PODTC2
B 1227 ASP - expression tag | UNP PODTC2
B 1228 GLY - expression tag | UNP PODTC2
B 1229 GLU - expression tag | UNP PODTC2
B 1230 TRP - expression tag | UNP PODTC2
B 1231 VAL - expression tag | UNP PODTC2
B 1232 LEU - expression tag | UNP PODTC2
B 1233 LEU - expression tag | UNP PODTC2
B 1234 SER - expression tag | UNP PODTC2
B 1235 THR - expression tag | UNP PODTC2
B 1236 PHE - expression tag | UNP PODTC2
B 1237 LEU - expression tag | UNP PODTC2
B 1238 GLY - expression tag | UNP PODTC2
B 1239 ARG - expression tag | UNP PODTC2
B 1240 SER - expression tag | UNP PODTC2
B 1241 LEU - expression tag | UNP PODTC2
B 1242 GLU - expression tag | UNP PODTC2

Continued on next page...
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Chain | Residue | Modelled | Actual | Comment Reference
B 1243 VAL - expression tag | UNP PODTC2
B 1244 LEU - expression tag | UNP PODTC2
B 1245 PHE - expression tag | UNP PODTC2
B 1246 GLN - expression tag | UNP PODTC2
B 1247 GLY - expression tag | UNP PODTC2
B 1248 PRO - expression tag | UNP PODTC2
B 1249 GLY - expression tag | UNP PODTC2
B 1250 HIS - expression tag | UNP PODTC2
B 1251 HIS - expression tag | UNP PODTC2
B 1252 HIS - expression tag | UNP PODTC2
B 1253 HIS - expression tag | UNP PODTC2
B 1254 HIS - expression tag | UNP PODTC2
B 1255 HIS - expression tag | UNP PODTC2
B 1256 HIS - expression tag | UNP PODTC2
B 1257 HIS - expression tag | UNP PODTC2
B 1258 SER - expression tag | UNP PODTC2
B 1259 ALA - expression tag | UNP PODTC2
B 1260 TRP - expression tag | UNP PODTC2
B 1261 SER - expression tag | UNP PODTC2
B 1262 HIS - expression tag | UNP PODTC2
B 1263 PRO - expression tag | UNP PODTC2
B 1264 GLN - expression tag | UNP PODTC2
B 1265 PHE - expression tag | UNP PODTC2
B 1266 GLU - expression tag | UNP PODTC2
B 1267 LYS - expression tag | UNP PODTC2
B 1268 GLY - expression tag | UNP PODTC2
B 1269 GLY - expression tag | UNP PODTC2
B 1270 GLY - expression tag | UNP PODTC2
B 1271 SER - expression tag | UNP PODTC2
B 1272 GLY - expression tag | UNP PODTC2
B 1273 GLY - expression tag | UNP PODTC2
B 1274 GLY - expression tag | UNP PODTC2
B 1275 GLY - expression tag | UNP PODTC2
B 1276 SER - expression tag | UNP PODTC2
B 1277 GLY - expression tag | UNP PODTC2
B 1278 GLY - expression tag | UNP PODTC2
B 1279 SER - expression tag | UNP PODTC2
B 1280 ALA - expression tag | UNP PODTC2
B 1281 TRP - expression tag | UNP PODTC2
B 1282 SER - expression tag | UNP PODTC2
B 1283 HIS - expression tag | UNP PODTC2
B 1284 PRO - expression tag | UNP PODTC2

Continued on next page...
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Chain | Residue | Modelled | Actual | Comment Reference
B 1285 GLN - expression tag | UNP PODTC2
B 1286 PHE - expression tag | UNP PODTC2
B 1287 GLU - expression tag | UNP PODTC2
B 1288 LYS - expression tag | UNP PODTC2
C 154 LYS GLU variant UNP PODTC2
C 452 ARG LEU variant UNP PODTC2
C 484 ILE GLU variant UNP PODTC2
C 614 GLY ASP variant UNP PODTC2
C 681 ARG PRO variant UNP PODTC2
C 682 GLY ARG variant UNP PODTC2
C 683 SER ARG variant UNP PODTC2
C 685 SER ARG variant UNP PODTC2
C 817 PRO PHE variant UNP PODTC2
C 892 PRO ALA variant UNP PODTC2
C 899 PRO ALA variant UNP PODTC2
C 942 PRO ALA variant UNP PODTC2
C 986 PRO LYS variant UNP PODTC2
C 987 PRO VAL variant UNP PODTC2
C 1071 HIS GLN variant UNP PODTC2
C 1209 GLY - expression tag | UNP PODTC2
C 1210 SER - expression tag | UNP PODTC2
C 1211 GLY - expression tag | UNP PODTC2
C 1212 TYR - expression tag | UNP PODTC2
C 1213 ILE - expression tag | UNP PODTC2
C 1214 PRO - expression tag | UNP PODTC2
C 1215 GLU - expression tag | UNP PODTC2
C 1216 ALA - expression tag | UNP PODTC2
C 1217 PRO - expression tag | UNP PODTC2
C 1218 ARG - expression tag | UNP PODTC2
C 1219 ASP - expression tag | UNP PODTC2
C 1220 GLY - expression tag | UNP PODTC2
C 1221 GLN - expression tag | UNP PODTC2
C 1222 ALA - expression tag | UNP PODTC2
C 1223 TYR - expression tag | UNP PODTC2
C 1224 VAL - expression tag | UNP PODTC2
C 1225 ARG - expression tag | UNP PODTC2
C 1226 LYS - expression tag | UNP PODTC2
C 1227 ASP - expression tag | UNP PODTC2
C 1228 GLY - expression tag | UNP PODTC2
C 1229 GLU - expression tag | UNP PODTC2
C 1230 TRP - expression tag | UNP PODTC2
C 1231 VAL - expression tag | UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
C 1232 LEU - expression tag | UNP PODTC2
C 1233 LEU - expression tag | UNP PODTC2
C 1234 SER - expression tag | UNP PODTC2
C 1235 THR - expression tag | UNP PODTC2
C 1236 PHE - expression tag | UNP PODTC2
C 1237 LEU - expression tag | UNP PODTC2
C 1238 GLY - expression tag | UNP PODTC2
C 1239 ARG - expression tag | UNP PODTC2
C 1240 SER - expression tag | UNP PODTC2
C 1241 LEU - expression tag | UNP PODTC2
C 1242 GLU - expression tag | UNP PODTC2
C 1243 VAL - expression tag | UNP PODTC2
C 1244 LEU - expression tag | UNP PODTC2
C 1245 PHE - expression tag | UNP PODTC2
C 1246 GLN - expression tag | UNP PODTC2
C 1247 GLY - expression tag | UNP PODTC2
C 1248 PRO - expression tag | UNP PODTC2
C 1249 GLY - expression tag | UNP PODTC2
C 1250 HIS - expression tag | UNP PODTC2
C 1251 HIS - expression tag | UNP PODTC2
C 1252 HIS - expression tag | UNP PODTC2
C 1253 HIS - expression tag | UNP PODTC2
C 1254 HIS - expression tag | UNP PODTC2
C 1255 HIS - expression tag | UNP PODTC2
C 1256 HIS - expression tag | UNP PODTC2
C 1257 HIS - expression tag | UNP PODTC2
C 1258 SER - expression tag | UNP PODTC2
C 1259 ALA - expression tag | UNP PODTC2
C 1260 TRP - expression tag | UNP PODTC2
C 1261 SER - expression tag | UNP PODTC2
C 1262 HIS - expression tag | UNP PODTC2
C 1263 PRO - expression tag | UNP PODTC2
C 1264 GLN - expression tag | UNP PODTC2
C 1265 PHE - expression tag | UNP PODTC2
C 1266 GLU - expression tag | UNP PODTC2
C 1267 LYS - expression tag | UNP PODTC2
C 1268 GLY - expression tag | UNP PODTC2
C 1269 GLY - expression tag | UNP PODTC2
C 1270 GLY - expression tag | UNP PODTC2
C 1271 SER - expression tag | UNP PODTC2
C 1272 GLY - expression tag | UNP PODTC2
C 1273 GLY - expression tag | UNP PODTC2

Continued on next page...
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Chain | Residue | Modelled | Actual | Comment Reference
C 1274 GLY - expression tag | UNP PODTC2
C 1275 GLY - expression tag | UNP PODTC2
C 1276 SER - expression tag | UNP PODTC2
C 1277 GLY - expression tag | UNP PODTC2
C 1278 GLY - expression tag | UNP PODTC2
C 1279 SER - expression tag | UNP PODTC2
C 1280 ALA - expression tag | UNP PODTC2
C 1281 TRP - expression tag | UNP PODTC2
C 1282 SER - expression tag | UNP PODTC2
C 1283 HIS - expression tag | UNP PODTC2
C 1284 PRO - expression tag | UNP PODTC2
C 1285 GLN - expression tag | UNP PODTC2
C 1286 PHE - expression tag | UNP PODTC2
C 1287 GLU - expression tag | UNP PODTC2
C 1288 LYS - expression tag | UNP PODTC2
D 154 LYS GLU variant UNP PODTC2
D 452 ARG LEU variant UNP PODTC2
D 484 ILE GLU variant UNP PODTC2
D 614 GLY ASP variant UNP PODTC2
D 681 ARG PRO variant UNP PODTC2
D 682 GLY ARG variant UNP PODTC2
D 683 SER ARG variant UNP PODTC2
D 685 SER ARG variant UNP PODTC2
D 817 PRO PHE variant UNP PODTC2
D 892 PRO ALA variant UNP PODTC2
D 899 PRO ALA variant UNP PODTC2
D 942 PRO ALA variant UNP PODTC2
D 986 PRO LYS variant UNP PODTC2
D 987 PRO VAL variant UNP PODTC2
D 1071 HIS GLN variant UNP PODTC2
D 1209 GLY - expression tag | UNP PODTC2
D 1210 SER - expression tag | UNP PODTC2
D 1211 GLY - expression tag | UNP PODTC2
D 1212 TYR - expression tag | UNP PODTC2
D 1213 ILE - expression tag | UNP PODTC2
D 1214 PRO - expression tag | UNP PODTC2
D 1215 GLU - expression tag | UNP PODTC2
D 1216 ALA - expression tag | UNP PODTC2
D 1217 PRO - expression tag | UNP PODTC2
D 1218 ARG - expression tag | UNP PODTC2
D 1219 ASP - expression tag | UNP PODTC2
D 1220 GLY - expression tag | UNP PODTC2

Continued on next page...
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Chain | Residue | Modelled | Actual | Comment Reference
D 1221 GLN - expression tag | UNP PODTC2
D 1222 ALA - expression tag | UNP PODTC2
D 1223 TYR - expression tag | UNP PODTC2
D 1224 VAL - expression tag | UNP PODTC2
D 1225 ARG - expression tag | UNP PODTC2
D 1226 LYS - expression tag | UNP PODTC2
D 1227 ASP - expression tag | UNP PODTC2
D 1228 GLY - expression tag | UNP PODTC2
D 1229 GLU - expression tag | UNP PODTC2
D 1230 TRP - expression tag | UNP PODTC2
D 1231 VAL - expression tag | UNP PODTC2
D 1232 LEU - expression tag | UNP PODTC2
D 1233 LEU - expression tag | UNP PODTC2
D 1234 SER - expression tag | UNP PODTC2
D 1235 THR - expression tag | UNP PODTC2
D 1236 PHE - expression tag | UNP PODTC2
D 1237 LEU - expression tag | UNP PODTC2
D 1238 GLY - expression tag | UNP PODTC2
D 1239 ARG - expression tag | UNP PODTC2
D 1240 SER - expression tag | UNP PODTC2
D 1241 LEU - expression tag | UNP PODTC2
D 1242 GLU - expression tag | UNP PODTC2
D 1243 VAL - expression tag | UNP PODTC2
D 1244 LEU - expression tag | UNP PODTC2
D 1245 PHE - expression tag | UNP PODTC2
D 1246 GLN - expression tag | UNP PODTC2
D 1247 GLY - expression tag | UNP PODTC2
D 1248 PRO - expression tag | UNP PODTC2
D 1249 GLY - expression tag | UNP PODTC2
D 1250 HIS - expression tag | UNP PODTC2
D 1251 HIS - expression tag | UNP PODTC2
D 1252 HIS - expression tag | UNP PODTC2
D 1253 HIS - expression tag | UNP PODTC2
D 1254 HIS - expression tag | UNP PODTC2
D 1255 HIS - expression tag | UNP PODTC2
D 1256 HIS - expression tag | UNP PODTC2
D 1257 HIS - expression tag | UNP PODTC2
D 1258 SER - expression tag | UNP PODTC2
D 1259 ALA - expression tag | UNP PODTC2
D 1260 TRP - expression tag | UNP PODTC2
D 1261 SER - expression tag | UNP PODTC2
D 1262 HIS - expression tag | UNP PODTC2

Continued on next page...
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Chain | Residue | Modelled | Actual | Comment Reference
D 1263 PRO - expression tag | UNP PODTC2
D 1264 GLN - expression tag | UNP PODTC2
D 1265 PHE - expression tag | UNP PODTC2
D 1266 GLU - expression tag | UNP PODTC2
D 1267 LYS - expression tag | UNP PODTC2
D 1268 GLY - expression tag | UNP PODTC2
D 1269 GLY - expression tag | UNP PODTC2
D 1270 GLY - expression tag | UNP PODTC2
D 1271 SER - expression tag | UNP PODTC2
D 1272 GLY - expression tag | UNP PODTC2
D 1273 GLY - expression tag | UNP PODTC2
D 1274 GLY - expression tag | UNP PODTC2
D 1275 GLY - expression tag | UNP PODTC2
D 1276 SER - expression tag | UNP PODTC2
D 1277 GLY - expression tag | UNP PODTC2
D 1278 GLY - expression tag | UNP PODTC2
D 1279 SER - expression tag | UNP PODTC2
D 1280 ALA - expression tag | UNP PODTC2
D 1281 TRP - expression tag | UNP PODTC2
D 1282 SER - expression tag | UNP PODTC2
D 1283 HIS - expression tag | UNP PODTC2
D 1284 PRO - expression tag | UNP PODTC2
D 1285 GLN - expression tag | UNP PODTC2
D 1286 PHE - expression tag | UNP PODTC2
D 1287 GLU - expression tag | UNP PODTC2
D 1288 LYS - expression tag | UNP PODTC2
E 154 LYS GLU variant UNP PODTC2
E 452 ARG LEU variant UNP PODTC2
E 484 ILE GLU variant UNP PODTC2
E 614 GLY ASP variant UNP PODTC2
E 681 ARG PRO variant UNP PODTC2
E 682 GLY ARG variant UNP PODTC2
E 683 SER ARG variant UNP PODTC2
E 685 SER ARG variant UNP PODTC2
E 817 PRO PHE variant UNP PODTC2
E 892 PRO ALA variant UNP PODTC2
E 899 PRO ALA variant UNP PODTC2
E 942 PRO ALA variant UNP PODTC2
E 986 PRO LYS variant UNP PODTC2
E 987 PRO VAL variant UNP PODTC2
E 1071 HIS GLN variant UNP PODTC2
E 1209 GLY - expression tag | UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
E 1210 SER - expression tag | UNP PODTC2
E 1211 GLY - expression tag | UNP PODTC2
E 1212 TYR - expression tag | UNP PODTC2
E 1213 ILE - expression tag | UNP PODTC2
E 1214 PRO - expression tag | UNP PODTC2
E 1215 GLU - expression tag | UNP PODTC2
E 1216 ALA - expression tag | UNP PODTC2
E 1217 PRO - expression tag | UNP PODTC2
E 1218 ARG - expression tag | UNP PODTC2
E 1219 ASP - expression tag | UNP PODTC2
E 1220 GLY - expression tag | UNP PODTC2
E 1221 GLN - expression tag | UNP PODTC2
E 1222 ALA - expression tag | UNP PODTC2
E 1223 TYR - expression tag | UNP PODTC2
E 1224 VAL - expression tag | UNP PODTC2
E 1225 ARG - expression tag | UNP PODTC2
E 1226 LYS - expression tag | UNP PODTC2
E 1227 ASP - expression tag | UNP PODTC2
E 1228 GLY - expression tag | UNP PODTC2
E 1229 GLU - expression tag | UNP PODTC2
E 1230 TRP - expression tag | UNP PODTC2
E 1231 VAL - expression tag | UNP PODTC2
E 1232 LEU - expression tag | UNP PODTC2
E 1233 LEU - expression tag | UNP PODTC2
E 1234 SER - expression tag | UNP PODTC2
E 1235 THR - expression tag | UNP PODTC2
E 1236 PHE - expression tag | UNP PODTC2
E 1237 LEU - expression tag | UNP PODTC2
E 1238 GLY - expression tag | UNP PODTC2
E 1239 ARG - expression tag | UNP PODTC2
E 1240 SER - expression tag | UNP PODTC2
E 1241 LEU - expression tag | UNP PODTC2
E 1242 GLU - expression tag | UNP PODTC2
E 1243 VAL - expression tag | UNP PODTC2
E 1244 LEU - expression tag | UNP PODTC2
E 1245 PHE - expression tag | UNP PODTC2
E 1246 GLN - expression tag | UNP PODTC2
E 1247 GLY - expression tag | UNP PODTC2
E 1248 PRO - expression tag | UNP PODTC2
E 1249 GLY - expression tag | UNP PODTC2
E 1250 HIS - expression tag | UNP PODTC2
E 1251 HIS - expression tag | UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
E 1252 HIS - expression tag | UNP PODTC2
E 1253 HIS - expression tag | UNP PODTC2
E 1254 HIS - expression tag | UNP PODTC2
E 1255 HIS - expression tag | UNP PODTC2
E 1256 HIS - expression tag | UNP PODTC2
E 1257 HIS - expression tag | UNP PODTC2
E 1258 SER - expression tag | UNP PODTC2
E 1259 ALA - expression tag | UNP PODTC2
E 1260 TRP - expression tag | UNP PODTC2
E 1261 SER - expression tag | UNP PODTC2
E 1262 HIS - expression tag | UNP PODTC2
E 1263 PRO - expression tag | UNP PODTC2
E 1264 GLN - expression tag | UNP PODTC2
E 1265 PHE - expression tag | UNP PODTC2
E 1266 GLU - expression tag | UNP PODTC2
E 1267 LYS - expression tag | UNP PODTC2
E 1268 GLY - expression tag | UNP PODTC2
E 1269 GLY - expression tag | UNP PODTC2
E 1270 GLY - expression tag | UNP PODTC2
E 1271 SER - expression tag | UNP PODTC2
E 1272 GLY - expression tag | UNP PODTC2
E 1273 GLY - expression tag | UNP PODTC2
E 1274 GLY - expression tag | UNP PODTC2
E 1275 GLY - expression tag | UNP PODTC2
E 1276 SER - expression tag | UNP PODTC2
E 1277 GLY - expression tag | UNP PODTC2
E 1278 GLY - expression tag | UNP PODTC2
E 1279 SER - expression tag | UNP PODTC2
E 1280 ALA - expression tag | UNP PODTC2
E 1281 TRP - expression tag | UNP PODTC2
E 1282 SER - expression tag | UNP PODTC2
E 1283 HIS - expression tag | UNP PODTC2
E 1284 PRO - expression tag | UNP PODTC2
E 1285 GLN - expression tag | UNP PODTC2
E 1286 PHE - expression tag | UNP PODTC2
E 1287 GLU - expression tag | UNP PODTC2
E 1288 LYS - expression tag | UNP PODTC2
F 154 LYS GLU variant UNP PODTC2
F 452 ARG LEU variant UNP PODTC2
F 484 ILE GLU variant UNP PODTC2
F 614 GLY ASP variant UNP PODTC2
F 681 ARG PRO variant UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
F 682 GLY ARG variant UNP PODTC2
F 683 SER ARG variant UNP PODTC2
F 685 SER ARG variant UNP PODTC2
F 817 PRO PHE variant UNP PODTC2
F 892 PRO ALA variant UNP PODTC2
F 899 PRO ALA variant UNP PODTC2
F 942 PRO ALA variant UNP PODTC2
F 986 PRO LYS variant UNP PODTC2
F 987 PRO VAL variant UNP PODTC2
F 1071 HIS GLN variant UNP PODTC2
F 1209 GLY - expression tag | UNP PODTC2
F 1210 SER - expression tag | UNP PODTC2
F 1211 GLY - expression tag | UNP PODTC2
F 1212 TYR - expression tag | UNP PODTC2
F 1213 ILE - expression tag | UNP PODTC2
F 1214 PRO - expression tag | UNP PODTC2
F 1215 GLU - expression tag | UNP PODTC2
F 1216 ALA - expression tag | UNP PODTC2
F 1217 PRO - expression tag | UNP PODTC2
F 1218 ARG - expression tag | UNP PODTC2
F 1219 ASP - expression tag | UNP PODTC2
F 1220 GLY - expression tag | UNP PODTC2
F 1221 GLN - expression tag | UNP PODTC2
F 1222 ALA - expression tag | UNP PODTC2
F 1223 TYR - expression tag | UNP PODTC2
F 1224 VAL - expression tag | UNP PODTC2
F 1225 ARG - expression tag | UNP PODTC2
F 1226 LYS - expression tag | UNP PODTC2
F 1227 ASP - expression tag | UNP PODTC2
F 1228 GLY - expression tag | UNP PODTC2
F 1229 GLU - expression tag | UNP PODTC2
F 1230 TRP - expression tag | UNP PODTC2
F 1231 VAL - expression tag | UNP PODTC2
F 1232 LEU - expression tag | UNP PODTC2
F 1233 LEU - expression tag | UNP PODTC2
F 1234 SER - expression tag | UNP PODTC2
F 1235 THR - expression tag | UNP PODTC2
F 1236 PHE - expression tag | UNP PODTC2
F 1237 LEU - expression tag | UNP PODTC2
F 1238 GLY - expression tag | UNP PODTC2
F 1239 ARG - expression tag | UNP PODTC2
F 1240 SER - expression tag | UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
F 1241 LEU - expression tag | UNP PODTC2
F 1242 GLU - expression tag | UNP PODTC2
F 1243 VAL - expression tag | UNP PODTC2
F 1244 LEU - expression tag | UNP PODTC2
F 1245 PHE - expression tag | UNP PODTC2
F 1246 GLN - expression tag | UNP PODTC2
F 1247 GLY - expression tag | UNP PODTC2
F 1248 PRO - expression tag | UNP PODTC2
F 1249 GLY - expression tag | UNP PODTC2
F 1250 HIS - expression tag | UNP PODTC2
F 1251 HIS - expression tag | UNP PODTC2
F 1252 HIS - expression tag | UNP PODTC2
F 1253 HIS - expression tag | UNP PODTC2
F 1254 HIS - expression tag | UNP PODTC2
F 1255 HIS - expression tag | UNP PODTC2
F 1256 HIS - expression tag | UNP PODTC2
F 1257 HIS - expression tag | UNP PODTC2
F 1258 SER - expression tag | UNP PODTC2
F 1259 ALA - expression tag | UNP PODTC2
F 1260 TRP - expression tag | UNP PODTC2
F 1261 SER - expression tag | UNP PODTC2
F 1262 HIS - expression tag | UNP PODTC2
F 1263 PRO - expression tag | UNP PODTC2
F 1264 GLN - expression tag | UNP PODTC2
F 1265 PHE - expression tag | UNP PODTC2
F 1266 GLU - expression tag | UNP PODTC2
F 1267 LYS - expression tag | UNP PODTC2
F 1268 GLY - expression tag | UNP PODTC2
F 1269 GLY - expression tag | UNP PODTC2
F 1270 GLY - expression tag | UNP PODTC2
F 1271 SER - expression tag | UNP PODTC2
F 1272 GLY - expression tag | UNP PODTC2
F 1273 GLY - expression tag | UNP PODTC2
F 1274 GLY - expression tag | UNP PODTC2
F 1275 GLY - expression tag | UNP PODTC2
F 1276 SER - expression tag | UNP PODTC2
F 1277 GLY - expression tag | UNP PODTC2
F 1278 GLY - expression tag | UNP PODTC2
F 1279 SER - expression tag | UNP PODTC2
F 1280 ALA - expression tag | UNP PODTC2
F 1281 TRP - expression tag | UNP PODTC2
F 1282 SER - expression tag | UNP PODTC2

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

Chain | Residue | Modelled | Actual | Comment Reference
F 1283 HIS - expression tag | UNP PODTC2
F 1284 PRO - expression tag | UNP PODTC2
F 1285 GLN - expression tag | UNP PODTC2
F 1286 PHE - expression tag | UNP PODTC2
F 1287 GLU - expression tag | UNP PODTC2
F 1288 LYS - expression tag | UNP PODTC2

e Molecule 2 is an oligosaccharide called 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-a
cetamido-2-deoxy-beta-D-glucopyranose.

L e e
Mol | Chain | Residues Atoms AltConf | Trace

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

Mol | Chain | Residues Atoms AltConf | Trace
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Continued on next page...
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
2 P 2 28 16 2 10 0 0

EMD-25859, 7TF2

e Molecule 3 is 2-acetamido-2-deoxy-beta-D-glucopyranose (three-letter code: NAG) (formula:

C8H15NO6).
NAG
06
OH
o1 05 J
HO, O i,
lc1r)  osm)
C2(R)  CA(S)
N2 »\.\_\_\\ \(\:3( Hl’_,-""/
H OH
- 04
“. OH
s ' OO?‘ 03
Mol | Chain | Residues Atoms AltConf
Total C N O
3 A 1 112 64 &8 40 0
Total C N O
3 A 1 112 64 &8 40 0
Total C N O
3 A 1 112 64 &8 40 0
Total C N O
3 A 1 112 64 &8 40 0
Total C N O
3 A 1 112 64 &8 40 0
Total C N O
3 A 1 112 64 & 40 0
Total C N O
3 A 1 112 64 & 40 0
Total C N O
3 A 1 112 64 8 40 0
Total C N O
3 B I 112 64 8 40 0
Total C N O
3 B 1 112 64 8 40 0

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

Mol | Chain | Residues Atoms AltConf
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s B 0 N esa| O
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sl e 0 N esa| O
sl el N es| O
s e 0 I esa| O
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s e 0 I esa| O
s e 0 N esa| O
s o 1 N esa| O
s v W as | O
s W as | O
s > W as | °
s v W as | O
s v W asw| O
s v W asw] °
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Continued from previous page...

Mol | Chain | Residues Atoms AltConf
s v W asw| O
s B0 W s w | O
s B0 W as | O
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s B 0 N es | O
s | r o N es | O
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the
second graphic. The second graphic shows the sequence view annotated by issues in geometry and
atom inclusion in map density. Residues are color-coded according to the number of geometric
quality criteria for which they contain at least one outlier: green = 0, yellow = 1, orange = 2
and red = 3 or more. A red diamond above a residue indicates a poor fit to the EM map for
this residue (all-atom inclusion < 40%). Stretches of 2 or more consecutive residues without any
outlier are shown as a green connector. Residues present in the sample, but not in the model, are
shown in grey.

e Molecule 1: Spike glycoprotein

M
Chain A: 73% 8% 19%

e Molecule 1: Spike glycoprotein

. =
Chain B: 73% 8% 19%


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#residue_plots
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e Molecule 1: Spike glycoprotein
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e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
. ]
Chain G: 50% 50%

<&

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

Chain H: 100%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain I: 50% 50%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain J: 100%

L

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain K: 100%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose
50%

. |
Chain L: 100%
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4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

100%

. ]
Chain M: 100%

b & 4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain N: 50% 50%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

Chain O: 50% 50%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

50%

. T —
Chain P: 100%

<>

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain Q: 50% 50%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain R: 100%
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e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

100%
Chain S: 100%

L2 4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain T: 100%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain U: 50% 50%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

50%

. |
Chain V: 100%

<>

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

Chain W: 50% 50%

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

50%

. —
Chain X: 100%
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4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

100%
ChainY:"mmmmmnm ey S0%

L & 4

NAG1

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%

. T —————————
Chain Z: 100%

L 4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chaina: "7 e 50%

<>

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

100%

. ]
Chain b: 100%

L2 4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain c: 100%

<&

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose
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50%

. T —
Chain d: 100%

<

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

100%
Chaine: "' s 50%

L 2 4

NAG1

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain f: 100%

L 4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain o * —

<>

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

100%

. ]
Chain h: 100%

b & 4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain i: 100%

i
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e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain j: 100%

<>

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

100%
Chaink: " T T 50%

L & 4

NAG1

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain 1: 100%

L 2

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
. |
Chain m: 50% 50%

<>

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

NAG1

100%

. ]
Chain n: 100%

&

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain o: 100%
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4

e Molecule 2: 2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-gluc
opyranose

50%
Chain p: 100%

i
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4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 76565 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) 40 Depositor
Minimum defocus (nm) 500 Depositor
Maximum defocus (nm) 3000 Depositor
Magnification Not provided
Image detector FEI FALCON 1V (4k x 4k) Depositor
Maximum map value 0.923 Depositor
Minimum map value -0.391 Depositor
Average map value -0