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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 3.45 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 I - 7
Ramachandran outliers I D ©.3%
Sidechain outliers NN I 1.3%
RNA backbone I | I 0.42
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 125131 1336
Ramachandran outliers 121729 1120
Sidechain outliers 121581 1026
RNA backbone 3398 335

The table below summarises the geometric issues observed across the polymeric chains. The red,
orange, yellow and green segments on the bar indicate the fraction of residues that contain outliers
for >=3, 2, 1 and 0 types of geometric quality criteria. 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 A 1528 61% 26% T
2 C 275 63% . 33%
3 D 201 56% 1% - 31%
4 E 214 57% 6% - 26%
bt E 90 49% 24% . 26%
6 G 156 83% 9% 8%
7 H 132 78% 20% B
8 I 150 74% 9% 17%

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

Mol | Chain | Length Quality of chain
9 J 101 82% 1% . .
10 K 138 78% 17%
11 L 124 71% 27% o
12 M 124 65% 21% S %
13 N 61 67% 28% -
14 O 89 92% o
15 P 156 54% 5% - 40%
16 Q 98 80% 1% - 7%
17 R 84 63% 35%
18 S 93 67% 15% . Is%
19 T 86 91% 6% -
20 U 33 70% 6% 24%
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2  Entry composition (i)

There are 21 unique types of molecules in this entry. The entry contains 45157 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 RNA chain called 16S RNA.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
1 A 1379 20639 13201 5457 9602 1379 0 0
e Molecule 2 is a protein called 30S ribosomal protein S3.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 C 185 1498 939 287 268 4 0 0
e Molecule 3 is a protein called 30S ribosomal protein S4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 D 138 1156 721 226 207 2 0 0
e Molecule 4 is a protein called 30S ribosomal protein S5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 b 159 1147 724 214 206 3 0 0
e Molecule 5 is a protein called 30S ribosomal protein S6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
g F 67 530 335 92 102 1 0 0
e Molecule 6 is a protein called 30S ribosomal protein S7.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 G 144 1141 708 226 205 2 0 0
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e Molecule 7 is a protein called 30S ribosomal protein S8.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
! H 129 990 622 184 183 1 0 0
e Molecule 8 is a protein called 30S ribosomal protein S9.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
8 I 124 974 618 188 168 0 0
e Molecule 9 is a protein called 30S ribosomal protein S10.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
9 J o7 778 490 144 141 3 0 0
e Molecule 10 is a protein called 30S ribosomal protein S11.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 K 15 853 527 169 156 1 0 0
e Molecule 11 is a protein called 30S ribosomal protein S12.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 L 123 964 597 198 167 2 0 0
e Molecule 12 is a protein called 30S ribosomal protein S13.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
12 M 112 868 529 176 160 3 0 0
e Molecule 13 is a protein called 30S ribosomal protein S14 type Z.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
13 N 60 477 302 97 73 5 0 0

e Molecule 14 is a protein called 30S ribosomal protein S15.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
14 0 86 698 437 139 122 0 0
e Molecule 15 is a protein called 30S ribosomal protein S16.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
15 P i 745 477 138 130 0 0
e Molecule 16 is a protein called 30S ribosomal protein S17.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
16 Q Il 721 453 137 129 2 0 0
e Molecule 17 is a protein called 30S ribosomal protein S18 2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
17 R %5 432 267 & 78 1 0 0
e Molecule 18 is a protein called 30S ribosomal protein S19.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
18 S & 634 408 116 109 1 0 0
e Molecule 19 is a protein called 30S ribosomal protein S20.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
19 T 83 647 393 137 117 0 0
e Molecule 20 is a protein called Conserved domain protein.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
20 U 25 217 133 55 28 1 0 0

e Molecule 21 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).
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Mol | Chain | Residues Atoms AltConf
Total Mg
21 A 47 A7 0
21 C 1 Nig 0
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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-
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.

coded according to the number of geometric quality criteria for which they contain at least one
e Molecule 1: 16S RNA

3 Residue-property plots (i)
These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for

Page 8
Chain A:

802 19€D 1€8Y | [ | 282D
1 [ | | oesp F TITT SLTTY 82TV
302D 8€D 6289 £36D TTT1D LLTTY [ ]
[ | | zee0 OTTTY [ | 84210
[250) 196V [ | HLITD [ |
immq I L0719 [ | Ems
| 901Ta TLTTD
L€€D 8769 80710 CoLtin TLTTD
[ | 1 [ | 69TTY
zeen £760 86010 89119
| 1een | ezwen | |
0g€d L0 196V 88079 991D
62EV 9850 | 18010 59110
610 8zen agon 8180 98019 €919
L2EV BEYD |80 G80TY 29119
€19 9zeD [ ] 9189 LE6Y 1911V £9210
1 [ | €Y 1 1 10019 | ootTy 29z1n
69V 81€D | 08wV 1180 TE6V | 00070 63719 192 TV
| | | orey | 6667 [ssimo | ooerv
93D 308D 6089 126D 8669 LGTTY 692D
ssv | | | | | esTTD |
1 9620 908D 26D 366V 91T 114 5}
zsn | | | |
19D 6829 £089 616V 6€2TD
[ | 1 1 8£2TN
£820 161D 9160 LETTD
€970 [ | 3169 [ |
1 0820 | 160 $ETTD
€919 mmﬁ mmqu £160 [ |
L zvIn 1610 2160 1821V
1910 1920 BV 1 | ogzId
1 9929 £1%9 9810 6221V
9£19 [ | Z1H0 a8.0 [ |
~gemn (54 119V L199 1 S06V THITO 244 %)
€10 [ | [ | BLLY 1 89010 15119 £221D
1 192D 9099 £L.0 968V [ ] 0711 (2445}
6210 | | | 69019 | eettd TeEIn
| sTIn ) z6%0 T9.LY 688V 6460 [ | SETTY 0TeTY
13TV | obey 1690 1 1 8L6Y £5070 [ | 61CTY
9219 ) [ | LSLY 889 | L.60 [ | GETTH 81210
1 | wben 1850 1 | e88Y 9.L6Y 95010 OBETTV L12TY
€219 LAl [ ] 6L z8sy 969 35010 £ETTH [ ]
441 [ | 1899 1 1 560 55019 ZETTN 60210
1 0920 [ | B9LD 1.8V €460 [ | 1€T19 80ZTV
8TIV | L1199 | 0489 | zen 9€010 [oettdo . LozT0
L11D 34 9LV 9L 6989 169 qg0TY 62110 9021
| 0€2d GLvY | we | 898D 0L6D ¥E0TD — |
4334 [ | | wLeD 8660 SELY 1989 6969 £€019 20219
zzen £LHY [ | 1 9980 | s9sn | zeoln [1A37) 10219
| 1zed [ | w64V 8zLY 1 196D 1£019 HTITH 0021V
0zzd 8990 £690 lzin 0980 9960 0019 66110
6120 LO%Y | gesn 1 I 86110
$9EY 9990 1690 910 L6TT0
1 9999 063V - £960 961D
[ | | 68sV BILD g58Y 2960 S6TTA
93gy T9pY 883y €149 a8y 1960 P6TTY
120 | sggd A0 | | 096V €6110
€120 9D 11D 9g8D 636V z61TA
| | eaey z8an Lot | 8960 —
602V 79D [ ] 60LY zesn 186V

RLDWIDE
EMDataBank

Unified Data Resource for J0EM

0O
PROTEIN DATA BANK

ZPDE
e

W


http://wwpdb.org/validation/2016/EMValidationReportHelp#residue_plots

dXYU

wwPDB/EMDataBank EM Map/Model Validation Summary Report

Page 9

08ETD

LLETY
9LETN

CTLETD
TLETD

99€TD

Y9ETN

CTOETH

09€TY

€SETD

F

SYETY
YPETD
€YETD
THETY

6ZETD

SOETH

CTOETD
TOETY

66210

LéT1n
v6TTD
€6CTD
T6TTD

L8TTD

F

€82T0

v8vIV

8L¥TD
LLVTY

TLP1D

€9%1D

96%1IN
96%1D

08%10

[Yiz421

TEVTO
€710
0EPTY
(47431

LTH1D
9TH1O
et44 1)

£ThIn

0Z%TD
6T%10

STPID
1215241

0T%1D
60%TY

90%1D

S0%1D

€0%10
[4vA 0]

86ETD

v6eTN

68€TN

S8ETD

T8ETV

Y19TD
€19TD

€08TY

TOSTH

LBYTY

£6%T0

e Molecule 2: 30S ribosomal protein S3
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e Molecule 4: 30S ribosomal protein S5
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e Molecule 5: 30S ribosomal protein S6
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e Molecule 6: 30S ribosomal protein S7

Chain G: 83% 9% 8%
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e Molecule 7: 30S ribosomal protein S8
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e Molecule 8: 30S ribosomal protein S9
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e Molecule 9: 30S ribosomal protein S10
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e Molecule 10: 30S ribosomal protein S11

K59

©
©
5]

M67

Chain K: 78% .. 17%

T44
1
V50
|
V59
|
T68
1
AT1
|
L74

e Molecule 11: 30S ribosomal protein S12
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e Molecule 12: 30S ribosomal protein S13
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Chain N: 67% 28% e
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e Molecule 14: 30S ribosomal protein S15
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e Molecule 15: 30S ribosomal protein S16
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e Molecule 16: 30S ribosomal protein S17
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e Molecule 17: 30S ribosomal protein S18 2
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e Molecule 18: 30S ribosomal protein S19
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e Molecule 19: 30S ribosomal protein S20

Chain T: 91% 6% .

e Molecule 20: Conserved domain protein
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Chain U: 70% 6% 24%

WO RLDWIDE
PROTEIN DATA BANK

Unified Data Resource for J0EM



Page 13 wwPDB/EMDataBank EM Map/Model Validation Summary Report HXYU

4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided Depositor
Number of particles used 47338 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‘/AQ) 2 Depositor
Minimum defocus (nm) Not provided Depositor
Maximum defocus (nm) Not provided Depositor
Magnification Not provided Depositor
Image detector GATAN K2 SUMMIT (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:
MG

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z] > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or
angles).

. Bond lengths Bond angles

Mol | Chain | p\1q7 #é\ >2 | RMSZ #é\ >2
1 A 020 | 0/33170 | 0.67 | 0/51726

10 | K 035 | 0/871 | 051 | 0/1179
11 L 038 | 0/975 | 062 | 0/1302
12 | M | 038 | 0/875 | 065 | 0/1174
13 | N 042 | 0/488 | 0.65 | 0/650
4| O 035 | 0/707 | 058 | 0/949
15 P 042 | 0/757 | 060 | 0/1018
6 | Q 033 | 0/731 | 061 | 0/977
17 | R | 034 | 0/436 | 059 | 0/586
18 S 0.36 | 0/650 | 0.57 | 0/875
19 T 0.37 | 0/650 | 058 | 0/864
2 C 0.35 | 0/1518 | 0.56 | 0/2034

20 | U 041 | 0/217 | 067 | 0/278
3 D 0.35 | 0/1169 | 0.57 | 0/1561

1 E 040 | 0/1163 | 0.63 | 0/1574

5 F 039 | 0/535 | 062 | 0/724

6 G 0.37 | 0/1154 | 058 | 0/1551

7 i 0.38 | 0/1004 | 059 | 0/1356

8 I 0.36 | 0/992 | 0.55 | 0/1337

9 J 039 | 0/791 | 059 | 0/1069

All | Al | 027 | 0/48853 | 0.65 | 0/72784

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

There are no planarity outliers.
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5.2 Too-close contacts (i)

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 29639 0 14926 127 0
2 C 1498 0 1535 15 0
3 D 1156 0 1177 41 0
4 E 1147 0 1206 65 0
S F 530 0 548 33 0
6 G 1141 0 1201 18 0
7 H 990 0 1026 38 0
8 I 974 0 1024 7 0
9 J 778 0 811 9 0
10 K 853 0 859 2 0
11 L 964 0 1050 43 0
12 M 868 0 873 63 0
13 N 477 0 500 35 0
14 O 698 0 734 3 0
15 P 745 0 793 8 0
16 Q 721 0 768 26 0
17 R 432 0 448 4 0
18 S 634 0 649 41 0
19 T 647 0 696 1 0
20 U 217 0 261 1 0
21 A 47 0 0 0 0
21 C 1 0 0 0 0

All All 45157 0 31085 014 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 7.

The worst 5 of 514 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)
4:E:182:ARG:NH1 7:H:45: TYR:CZ 1.78 1.42
12:M:81:LYS:HA 12:M:84:ILE:CD1 1.56 1.36
12:M:80:ARG:O 12:M:84:ILE:CG1 1.71 1.35
12:M:80:ARG:C | 12:M:84:1LE:HG13 1.47 1.33
5:F:70:ASP:O 5:F:74:ASN:ND2 1.63 1.31
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There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1

Protein backbone (1)

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
> C | 177/275 (64%) | 161 (91%) | 15 (8%) | 1(1%) | 28 70
3 D | 128/201 (64%) | 124 (97%) | 3(2%) | 1(1%) | 22 65
4 E | 157/214 (73%) | 138 (88%) | 13 (8%) | 6 (4%) 30
5 F 63/90 (70%) | 58 (92%) | 5 (8%) 0 100] [100] |
6 G | 138/156 (88%) | 132 (96%) | 4(3%) | 20%) | [13] 52
7 H | 125/132 (95%) | 114 (91%) | 10 (8%) | 1 (1%) 65
8 I 122/150 (81%) | 113 (93%) | 5 (4%) | 4 (3%) 34
9 J 03/101 (92%) | 82 (88%) | 8 (9%) | 3 (3%) 35
10 | K | 113/138 (82%) | 101 (89%) | 10 (9%) | 2 (2%) 47
11 | L | 121/124 (98%) | 111 (92%) | 5 (4%) | 5 (4%) 29
12 | M | 110/124 (89%) | 101 (92%) | 6 (6%) | 3 (3%) 39
13 | N 58/61 (95%) | 50 (86%) | 6 (10%) | 2 (3%) 34
14 | O 84/89 (94%) | 79 (94%) | 4 (5%) | 1(1%) 56
15| P 00/156 (58%) | 78 (87%) | 9 (10%) | 3 (3%) 34
16 | Q 87/98 (89%) | 78 (90%) | 6 (7%) | 3 (3%) 34
17 | R 53/84 (63%) | 52 (98%) | 1 (2%) 0 (100] |
18 | s 77/93 (83%) | 69 (90%) | 5 (6%) | 3 (4%) 30
19 | T 81/86 (94%) | 78 (96%) | 1(1%) | 2 (2%) 40
20 | U 23/33 (T0%) | 22 (96%) 0 1 (4%) 27
Al | AL | 1900/2405 (79%) | 1741 (92%) | 116 (6%) | 43 (2%) 43

5 of 43 Ramachandran outliers are listed below:
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Mol | Chain | Res | Type
4 E 180 ALA
8 I 141 ALA
9 J 36 VAL
10 K 71 ALA
11 L 74 LEU

5.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain
as a percentile score with respect to all PDB entries followed by that with respect to all EM

entries.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
2 C 155/212 (73%) | 154 (99%) | 1 (1%) | |89] 196
3 D | 124/176 (70%) | 120 (97%) | 4 (3%) | 44 |76
4 E 115/147 (78%) | 115 (100%) 0 100 [100
5 F 58/79 (73%) 56 (97%) | 2 (3%) | 42 |75
6 G | 123/132 (93%) | 123 (100%) 0 [100] [100]
7 H | 105/108 (97%) | 104 (99%) | 1 (1%)

8 I 100,125 (80%) | 100 (100%) 0 [100] [100]
9 J 88/90 (98%) 85 (97%) | 3 (3%)

10 | K 89/105 (85%) | 87 (98%) | 2 (2%)

11 L 104/105 (99%) | 102 (98%) | 2 (2%)

12 | M 86/104 (83%) | 84 (98%) | 2 (2%)

13 | N 49/50 (98%) 48 (98%) | 1 (2%)

4 | 0O 74/77 (96%) | 74 (100%) 0

15 | P TT/118 (65%) | 77 (100%) 0

16 | Q 77/83 (93%) | 77 (100%) 0

17 | R 45/72 (62%) | 45 (100%) 0

18 S 70/84 (83%) 67 (96%) | 3 (4%)

9 | T 68/70 (97%) 67 (98%) | 102%) | 70

20 | U 23/31 (74%) | 23 (100%) 0 [100] [100]
Al | Al | 1630/1968 (83%) | 1608 (99%) | 22 1%) | 75| [90]
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5 of 22 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
9 J 57 LYS
10 K 114 LEU
18 S 49 PHE
9 J 75 ASP
10 K 68 THR

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 8 such
sidechains are listed below:

Mol | Chain | Res | Type
5 F 74 ASN
18 S 29 GLN
14 O 28 GLN
4 E 111 GLN
11 L 72 HIS

5.3.3 RNA (D

Mol | Chain Analysed Backbone Outliers | Pucker Outliers
1 A [ 1362/1528 (89%) 107 (29%) 11 (3%)

5 of 407 RNA backbone outliers are listed below:

Mol | Chain | Res | Type
1 A 10 G
1 A 11 G
1 A 12 A
1 A 13 G
1 A 17 U

5 of 41 RNA pucker outliers are listed below:

Mol | Chain | Res | Type
1 A 703 U
1 A 942 U
1 A 1374 U
1 A 866 U
1 A 938 U
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5.4 Non-standard residues in protein, DNA, RNA chains (i)

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

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 48 ligands modelled in this entry, 48 are monoatomic - leaving 0 for Mogul analysis.
There are no bond length outliers.

There are no bond angle outliers.

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

No monomer is involved in short contacts.

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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