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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 15.00 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 0 I 46
Ramachandran outliers 0 W 7.6%
Sidechain outliers NN | W 7.6%
RNA backbone IS i 0.62
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 114402 924
Ramachandran outliers 111179 726
Sidechain outliers 111093 686
RNA backbone 3027 244

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 AA 1488 28% 53% 18%
2 AU 76 28% 58% 14%
2 AV 76 30% 58% 12%
2 AW 76 26% 59% 14%
3 AB 236 44% 51%
4 AC 206 40% 54% 5%
5 AD 204 41% 57%
6 AE 148 40% 57%

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

Mol | Chain | Length Quality of chain
7 AF 95 33% 63% -
8 AG 137 49% 42% T
9 AH 127 40% 56% -
10 Al 126 30% 61% % -
11 AlJ 96 34% 58% 7%
12 AK 116 46% 47% “6% -
13 AL 101 44% 49% T
14 AM 115 57% 39% o
15 AN 61 44% 49% %
16 AO 86 45% 55%
17 AP 78 38% 56% 5%
18 AQ 79 44% 52% -
19 AR 69 42% 57% .
20 AS 87 37% 56% %
21 AT 83 36% 55% Ten
22 BO 2740 25% 56% 19%
23 B9 108 31% 53% 17%
24 B2 222 44% 52% o
25 B3 119 33% 61% %
25 B5 119 34% 59% %
26 BA 227 28% 54% BT A
27 BB 209 32% 61% “6% -
28 BC 198 - 65% BT —
29 BD 177 36% 44% BT 7S
30 BE 167 53% 42% 5%
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Continued from previous page...

Mol | Chain | Length Quality of chain
31 BF 149 64% 34% .
32 BG 139 31% 53% BT -
33 BH 142 T 56% 18% 6%
34 BI 122 41% 49% 0%
35 BJ 140 29% 40% 28% -
36 BK 131 41% 42% T —
37 BL 114 29% 53% 18%
38 BM 113 52% 43% o
39 BN 114 BT 50% 33%
40 BO 115 BT 63% 24%
41 BQ 106 BT 68% e
42 BR 92 BT 58% 23%
43 BS 99 44% 46% T
44 BT 94 48% 47% 5%
45 BU 84 29% 46% 24%
46 BW 60 27% 60% BT 7
47 BX 56 39% 57% o
48 BZ 29 e 45% 28% 7%
49 B1 52 35% 46% BT A
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2  Entry composition (i)

There are 49 unique types of molecules in this entry. The entry contains 141668 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 ribosomal RNA.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
1 AA 1488 31924 14238 5854 10345 1487 0 0
e Molecule 2 is a RNA chain called tRNA.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
2 AU 76 1622 725 293 529 75 0 0
Total C N O P
2 AV 76 1622 725 293 529 75 0 0
Total C N O P
2 AW 76 1622 725 293 529 75 0 0
e Molecule 3 is a protein called 30S ribosomal subunit protein S2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 AB 236 1847 1165 328 346 8 0 0
e Molecule 4 is a protein called 30S ribosomal subunit protein S3.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 AC 206 1625 1028 305 289 3 0 0
e Molecule 5 is a protein called 30S ribosomal subunit protein S4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
g AD 204 1638 1023 314 297 4 0 0

e Molecule 6 is a protein called 30S ribosomal subunit protein S5.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 AB 148 1093 679 208 200 6 0 0
e Molecule 7 is a protein called 30S ribosomal subunit protein S6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
T | AF & 784 495 143 140 6 0 0
e Molecule 8 is a protein called 30S ribosomal subunit protein S7.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 AG 137 1079 671 204 200 4 0 0
e Molecule 9 is a protein called 30S ribosomal subunit protein S8.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
) AH 127 968 610 171 181 6 0 0
e Molecule 10 is a protein called 30S ribosomal subunit protein S9.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 Al 126 1014 630 204 177 3 0 0
e Molecule 11 is a protein called 30S ribosomal subunit protein S10.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 Al 96 773 484 148 140 1 0 0
e Molecule 12 is a protein called 30S ribosomal subunit protein S11.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
12 AK 16 870 535 173 159 3 0 0

e Molecule 13 is a protein called 30S ribosomal subunit protein S12.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
13 AL 101 787 486 159 138 4 0 0
e Molecule 14 is a protein called 30S ribosomal subunit protein S13.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
14 AM 115 892 552 179 158 3 0 0
e Molecule 15 is a protein called 30S ribosomal subunit protein S14.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
15 AN 61 500 310 108 80 2 0 0
e Molecule 16 is a protein called 30S ribosomal subunit protein S15.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
16 AO 86 697 430 139 127 1 0 0
e Molecule 17 is a protein called 30S ribosomal subunit protein S16.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
17 AP 8 622 390 122 109 1 0 0
e Molecule 18 is a protein called 30S ribosomal subunit protein S17.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
18 AQ & 640 405 119 113 3 0 0
e Molecule 19 is a protein called 30S ribosomal subunit protein S18.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
19 AR 69 576 362 112 101 1 0 0

e Molecule 20 is a protein called 30S ribosomal subunit protein S19.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
20 AS 87 695 443 132 118 2 0 0
e Molecule 21 is a protein called 30S ribosomal subunit protein S20.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
21 AT 83 649 401 134 111 3 0 0
e Molecule 22 is a RNA chain called 23S ribosomal RNA.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
22 BO 2740 58824 26239 10826 19019 2740 0 0
e Molecule 23 is a RNA chain called 5S ribosomal RNA.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
23 B9 108 2310 1030 423 750 107 0 0
e Molecule 24 is a protein called 50S ribosomal protein L1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
24 B2 222 1652 1031 301 314 6 0 0
e Molecule 25 is a protein called 50S ribosomal protein L7/L12.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
25| B3 119 845 531 137 174 3 0 0
Total C N O S
25 | BS 119 845 531 137 174 3 0 0
e Molecule 26 is a protein called 50S ribosomal protein L2.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
26 BA 227 1733 1064 352 311 6 0 0

e Molecule 27 is a protein called 50S ribosomal protein L3.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
21 BB 209 1565 979 288 294 4 0 0
e Molecule 28 is a protein called 50S ribosomal protein L4.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
28 BC 198 1531 960 280 287 4 0 0
e Molecule 29 is a protein called 50S ribosomal protein L5.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
29 BD 177 1415 902 250 257 6 0 0
e Molecule 30 is a protein called 50S ribosomal protein L6.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
30 BE 167 1253 789 228 234 2 0 0
e Molecule 31 is a protein called 50S ribosomal protein L9.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
31 BE 149 1111 699 197 214 1 0 0
e Molecule 32 is a protein called 50S ribosomal protein L11.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
32 BG 139 1019 644 177 192 6 0 0
e Molecule 33 is a protein called 50S ribosomal protein L13.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
33 BH 142 1129 714 212 199 4 0 0

e Molecule 34 is a protein called 50S ribosomal protein L14.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
34 BI 122 939 588 180 166 5 0 0
e Molecule 35 is a protein called 50S ribosomal protein L15.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
35 BJ 140 1017 632 200 184 1 0 0
e Molecule 36 is a protein called 50S ribosomal protein L16.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
30 BK 131 1036 661 200 171 4 0 0
e Molecule 37 is a protein called 50S ribosomal protein L17.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
37 BL 114 908 564 184 156 4 0 0
e Molecule 38 is a protein called 50S ribosomal protein L18.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
38 BM 113 864 534 174 156 0 0
e Molecule 39 is a protein called 50S ribosomal protein L19.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
39 BN 114 917 574 179 163 1 0 0
e Molecule 40 is a protein called 50S ribosomal protein L20.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
40 BO 115 937 598 190 149 0 0

e Molecule 41 is a protein called 50S ribosomal protein L22.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
41 BQ 106 825 512 162 149 2 0 0
e Molecule 42 is a protein called 50S ribosomal protein L23.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
42 | BR 92 717 455 132 129 1 0 0
e Molecule 43 is a protein called 50S ribosomal protein L24.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
43 BS % 762 480 143 139 0 0
e Molecule 44 is a protein called 50S ribosomal protein L25.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
44 BT o4 753 479 137 134 3 0 0
e Molecule 45 is a protein called 50S ribosomal protein L27.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
15 BU 84 634 391 129 113 1 0 0
e Molecule 46 is a protein called 50S ribosomal protein L.29.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
46 BW 60 495 305 96 92 2 0 0
e Molecule 47 is a protein called 50S ribosomal protein L30.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
47 BX o0 435 272 84 77T 2 0 0

e Molecule 48 is a protein called 50S ribosomal protein L32.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
48 BZ 29 234 145 47 42 0 0

e Molecule 49 is a protein called 50S ribosomal protein L33.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
49 Bl 02 24 272 78 T4 0 0
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These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for a
chain summarises the proportions of errors 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.

3 Residue-property plots (i)

e Molecule 1: 16S ribosomal RNA

Page 13
Chain AA:

STHD

899 1 0£¢H | 90gV T8V L¥%D 1299 €630 0499 LELD I 2687
190 0g10 6220 50€D 8€0 9999 9290 263D 6999 984D
I 69TV | 8oV [ | [ | [ | 9290 1680 1 9ELD 1180 .
851D ad) 10€D £LEV €990 29D 0630 9999 $ELD 018D
599 A1) 922 00€Y TLED [44%0) | geev | 6830 399Y €ELD 6089 8889
| g9 9579 [:14h) [ | TLEV 2290 8899 | 999 TELD 8080 1889
z9n 91D fzad L1629 08D 1299 1 £99Y TELD L08Y 9889
| pTD £2Ty 9620 | 698D 0zsY 899 2990 0£LD 908 9889
£HTV | gzen | g6z 89€N I £85Y 1 62.LY 5080 [ |
69V [42%) 1220 v620 SEHY 2890 8990 | 8Ty | w080 0889
£629 €90 1199 1899 1990 121D £089 6180
262D 99en £e%9 o180 0890 9999 92D 208v 8.8
1620 HIEY ZEHY 1 649V agov [ | 7080 1189
I £9€Y TRy €190 |8l 999 0089 9180
z9€D 0£HY z1an 1499 £59n | 6640
882y 1989 I 1180 289N 86.0
1820 | 09ed 169 1610
[ ] 690 L1290 0999 02D
4141 8agn 9z90
Ty 899V

£LSY 659V I

€080 TLS0 L%90 LTL0 T6.D 698D
£T¥D oSy 048D 9%9D 9TLY 06.LV 8980
8.TH i) {4470 T0SD

© ~
0 10
M o
< ©

| qTLY [ ] | L989
1590 PILD T8LY 9980
0%9Y £TLD |18y 598y
6£99 1 08LY [ |
£L20 L%ED 8£90 014D 6LL0 1989
[F24) | open 295N 1€90 6040 8LLD 098Y
120 9vED 9g9n 8040 | 698
0Lgy 769D qe9y 2040 8989
6920 2690 €90 90.LY §LLD [ |
8920 1649 8399 ££99 504D $LLD 380
0650 1 | zeon | €419 £880
| 6870 48an €90 [ [ |
8850 39V 0£9Y [ | 6989
6929 £aav 629V LOLY 8480
892D 1 8299 99.L¥ | oTesn
1929 0599 1299 6690 CIYE 0989
9320 6%90 9299 1 $9LD eesn
A 8759 gzon 769V €99 88D
(25 1 | €699 z9Ln 180
1799 z690 [ | [ |
0850 | o195 1699 830 z€8)
L eLn %99 9799 0699 180 18V
129 1 8979 8LbY | ewan #7190 6890 [ |
ozn €60 19TV L1%0 (42D £190 I 8z8n
6TV z60 9970 9.%0 | z19d | Lz80
810 160 | g9ty | Lved 1 I 1190 989N 9280
L10 060 %919 29%) 625V 0190 9899 TeLD 143
1 680 €910 19%0 [ gean | 609V 789N 1940 %289
»10 880 4337 1 ) 809V £899 080 £280
e 1 19TV 1599 I 2899 228N
41 28D 097V (422 670 T6€D 997V 1
i .o18Y | 691D [ | [ | 06€0 959D 5090 6190
otV 08Y 81D 98Ty #1€0 68€Y 1 %099 8,90 £hLY
. 6L 1870 1) £IEY 88D (4544 £090 1 THLD
8Ly 931D %£20 T1€0 [ ] qL9v LD
LLY SSTY | ggeo | 1180 98¢0 #.99 0vL0 918Y
1 $310 [ 434 01€d #8€D 6299 £L9Y 6€LD | ar8y

69D €810 Tezn - €8EV iad 8290 - 8ELD vI8Y

RLDWIDE
EMDataBank

0O
PROTEIN DATA BANK

ZPDE
e

W


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

4V4AW

wwPDB EM Map/Model Validation Report

Page 14

6G6Y
8496V
LS60n
9960
qG60
496D
€669
ca6n
TS6D
0860

8%60
L%6D

7v6D
£v6n
Tv6d
T96D
0%60
6€6D

9€60

€€6D
TEBD
TE6D

826D

426D
¥T60

2T6d

L16D
9160
ST6Y

T160
T160

606V
806V
LO6Y

060
£06D
206D
TO6Y

9680
968D
768D
€680

CTEOTH

L

0€0TN

F

mumﬁb
2TOoTY
T2OTY
0Z01H

8101D
L1070
9107V
mﬂmﬂu

60010

SO0TV

€00TD
200TH
TO0TD
0007V
6660
8660
660

1869
9860
S860

7860

8L6Y

€169

TL6D
0160

896V
1,960

9960

€969
2960

60710

€0TTD

601D
€601V

16010
06010
6807D
880TD

801D
€80T0

SL0T0
vL01D
€010

69010

L90TY

[4{o) 31}

9019
0%0T0
6€0TD
8E0TD
LEOTD
9E0TY

YE0TD
€€0TD

68110
88TTV

98T1D
S8TTD
811D

811D
owmﬂq
YLTID
€LT1I0
TLITD
TLITV
6911V
89710
LOTTV
99T1D

0971D

9GT1D
€GTTD
[4ian )
TSTTV

8%110

OPTTY
SPITY

9ETTD

YETID
€ETTD
CTETTD

82110

911N
gcTIn

eI
0ZT1D

LTTTY

ST1I0

€4TTD
TSTTY

06TTD

|
8TETY
LIETD
9TETD
STETN
PIETD
€1eTN
CIETD
TIETY
0TETD
60€TD
80€TN

90ETY

Y0ETD

L6TTD
962TD
S62TN
621D
€6CTD

062TD
68CTY
88CTTY

28TTD

08TTY

8.TTD
LLTTO
9.TTD

i2x44)
€LTTD

TLTTY

69CTY

L9210
992T1H

voTIn
€9CTD

6GCTD

88ETD
L8ETH
98ETH
S8ETH

T8€TN
08€TN
6LETD

vLETY
ELETD
TLETN
TLETD
0LETD
69€TD
89ETV
LOETD
99€TD

79eTN

09€TY

8GETN

€3ETH
TSETD
189€TN

6YETY

SYETN
TPeETD
EYETD
TYETD
TPe1n
0veETY
6EETY
8EETH

SEETN
YEETD
EEETY
CTEETY
TEETD
0EETN
6CETV

LTETD
9TETN

7ovIn
£9%10
19919
09%10
671D
SSPTH
A

(4125
18710

LYPTV

PRIV

9EVIN
SEVTD

TEVIV
0EVTV
6271V

9THIH
STHIN

344 %)]
[442%)
13443
0zv10

9T%1D
STP1D
7ivin
EIPIV
CIvT0

60710
8071V

90%10
S0%TH
Y0%1D
€0%10
c0%10

66E€TD
86ETY
LBETD
96ETV
S6ETO
v6ETY
€6ETN
CT6ETH
T6€10
06€TN
68ETD

beSTY
€ESTD

tRNA

e Molecule 2

14%

58%

28%

Chain AU

OLY

YLD
eLY
LD
TLD

tRNA

e Molecule 2

12%

58%

30%

Chain AV:

o
B o

T9D
090

LS89

il

€89

T899
0sn
6%0

9%
S%D
441
€%D

o
0%
6€N
8EY

9EY

S19
7V

019
6Y
8N
L0
on

LY

TLD
04D
690

O

R LDWIDE

PROTEIN DATA BANK

W



4V4AW

wwPDB EM Map/Model Validation Report

Page 15

tRNA

e Molecule 2

14%

59%

=)
S
[

26%

Chain AW

T9D
090

LG9
98D
48N

€690
zan

6%0

S¥D

o

8EY

9EY
SEY

LY

30S ribosomal subunit protein S2

e Molecule 3

51%

44%

Chain AB:

‘D-
~

TLY
TLL

69A

991
S9%

294

661
88

941

9%A
ShL
a2t

Tyl
TPN

8E€H
LEA

vew
eV

0€I

8¢d
LT
9TH
aTa
vcd

TTH

(44
6TL

LTH
919
STd

€TA

0Ty

0S8TI

PAZN)
9%1S

v1E
€Y1

vrE
0%T1
6€TH

LETL

SETH

EETV

YTTIL

[4410
1210

6TTD

L1178
9111

€111
[43%S

0TTI

90TA
SOTL

YOI

COTN

0071

82c1

ceed
1144
ozeca
61CL

L1V
91CA
S1cv
414

(4148
1121
0Tzl
60CA

L0cH
90TI
S0V

€0ca

L

66TI
86TA
L6T4

S6TA

C¢61d

0618

88TL

€874

181d

TOTA

63TV
8GTa

L

LETA

vecH
£ecH

1€2h

e Molecule 4

(144 4

30S ribosomal subunit protein S3

5%

54%

40%

N~ OO - & 1
NN AN ®Omm ™ M
HE<aA=4d =1

Chain AC

69.L
89H
99.L
LS
69d
84y
L83

SGA

1

T8A
0SS
67V
8

oY1

(4748

o%b
6€Yd
8EA

9ed

0ZL
618

ST
YIA

+

o
@ =
o

-
©
%

<
=

TETH
0ETYH
6214
8TTH

TOTN

8.4

9.1

II“ II
~
-

2Tld

€¥11

TVIH
ovIV

30S ribosomal subunit protein S4

e Molecule 5

57%

1%

Chain AD

TLd
0Lb

L97

9gd
o]
$9T
€sl
TSA

670

14|

SPTY
4429

TYIA
15428

8€Td
LETS

YETA
EETS

T€TI

8TTA

(4433

0TTH

LTTA
9171
STTH

eTTV
[45%

v6d
€61
T61
16V
061

88N
L83

S8L

3

181

8LY

9L

S8Td

£8TYH

RLDWIDE

w_ 0

erpBe

PROTEIN DATA BANK

EMDataBank



4V4AW

wwPDB EM Map/Model Validation Report

Page 16

30S ribosomal subunit protein S5
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e Molecule 11: 30S ribosomal subunit protein S10
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e Molecule 13: 30S ribosomal subunit protein S12
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e Molecule 15: 30S ribosomal subunit protein S14
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e Molecule 17: 30S ribosomal subunit protein S16
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e Molecule 18: 30S ribosomal subunit protein S17
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23S ribosomal RNA
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508 ribosomal protein L7/1.12
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e Molecule 42: 50S ribosomal protein 1.23
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4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided Depositor
Number of images Not provided Depositor
Resolution determination method | Not provided Depositor
CTF correction method CTF correction of 3D-maps by Wiener filtra- | Depositor

tion

Microscope FEI TECNAI F30 Depositor
Voltage (kV) 300 Depositor
Electron dose (e‘/AQ) 1100 Depositor
Minimum defocus (nm) 1.5 Depositor
Maximum defocus (nm) 4.3 Depositor
Magnification 39000 Depositor
Image detector KODAK 50163 film Depositor
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5 Model quality (i)

5.1 Standard geometry (i)

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

. Bond lengths Bond angles

Mol | Chain | 1\ o7 #|Z] >2 RMSZ #|Z| >2

1 AA 0.67 96/35745 (0.3%) 0.93 170/55764 (0.3%)
10 Al 0.24 0/1026 0.44 0/1364

11 Al 0.23 0/783 0.46 0/1058

12 AK 0.24 0/886 0.44 0/1195

13 AL 0.22 0/799 0.44 0/1070

14 AM 0.21 0/900 0.43 0/1201

15 AN 0.25 0/510 0.39 0/679

16 AO 0.23 0/705 0.42 0/942

17 AP 0.26 0/632 0.44 0/848

18 AQ 0.24 0/649 0.45 0/870

19 AR 0.25 0/585 0.39 0/782

2 AU 0.17 0/1814 0.65 0/2827

2 AV 0.17 0/1814 0.64 0/2827

2 AW 0.18 0/1814 0.63 0/2827

20 AS 0.25 0/712 0.46 0/955

21 AT 0.24 0/655 0.38 0/866

22 BO 0.40 23/65882 (0.0%) 0.67 | 20/102783 (0.0%)
23 B9 0.20 0/2583 0.64 0/4028

24 B2 0.22 0/1665 0.44 0/2240

25 B3 0.22 0/842 0.43 0/1123

25 B5 0.22 0/844 0.46 0/1129

26 BA 0.72 4/1758 (0.2%) 0.65 2/2353 (0.1%)
27 BB 0.56 1/1582 (0.1%) 0.61 1/2122 (0.0%)
28 BC 0.25 0/1549 0.52 0/2082

29 BD 0.26 0/1438 0.46 0/1927

3 AB 0.25 0/1877 0.40 0/2523

30 BE 0.23 0/1273 0.43 0/1725

31 BF 0.24 0/1120 0.43 0/1509

32 BG 0.25 0/1032 0.54 0/1388

33 BH 0.27 0/1152 0.62 1/1551 (0.1%)
34 BI 0.23 0/948 0.45 0/1269

35 BJ 0.25 0/1025 0.56 0/1363

36 BK 0.27 0/1055 0.48 0/1409

37 BL 0.26 0/920 0.61 0/1229

WO RLDWIDE

PROTEIN DATA BANK

§& EMDataBank



http://wwpdb.org/validation/2016/EMValidationReportHelp#model_quality
http://wwpdb.org/validation/2016/EMValidationReportHelp#standard_geometry

Page 30 wwPDB EM Map/Model Validation Report 4AVAW
. Bond lengths Bond angles

Mol | Chain | p\ o7 42| >2 RMSZ HZ| >2
38 BM 0.22 0/873 0.40 0/1170

39 BN 0.25 0/929 0.51 0/1242

4 AC 0.23 0/1652 0.42 0/2225

40 BO 1.30 6,/949 (0.6%) 3.57 8/1261 (0.6%)
41 BQ 0.23 0/832 0.58 0/1113

42 BR 0.24 0/720 0.54 0/956

43 BS 0.25 0/769 0.42 0/1023

44 BT 0.25 0/766 0.41 0/1025

45 BU 0.27 0/642 0.50 0/848

46 BW 0.24 0/496 0.50 0/658

47 BX 0.23 0/439 0.45 0/587

48 BZ 0.24 0/238 0.45 0/316

49 B1 0.27 0/431 0.46 0/572

5 AD 0.22 0/1660 0.40 0/2220

6 AE 0.23 0/1106 0.42 0/1488

7 AF 0.24 0/802 0.45 0/1081

8 AG 0.23 0/1093 0.42 0/1467

9 AH 0.23 0/978 0.43 0/1311
All All 0.46 | 130/153949 (0.1%) | 0.75 | 202/230391 (0.1%)

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

Mol | Chain | #Chirality outliers | 7 Planarity outliers
1 AA 1 3

22 BO 5 4

All All 6 7

The worst 5 of 130 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
22 BO 1996 C N1-C2 | 33.93 1.74 1.40
22 BO 1579 A N1-C2 | 27.63 1.59 1.34
22 BO 1421 G N1-C2 | 25.25 1.57 1.37

1 AA 545 C 03-P | 24.31 1.90 1.61
1 AA 536 C N1-C6 | 24.27 1.51 1.37

The worst 5 of 202 bond angle outliers are listed below:

WO RLDWIDE

PROTEIN DATA BANK




Page 31 wwPDB EM Map/Model Validation Report 4AVAW
Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
40 BO 100 | PHE | CZ-CE2-CD2 | -69.61 36.57 120.10
40 BO 100 | PHE | CD1-CE1-CZ | -69.56 36.62 120.10
40 BO 100 | PHE | CE1-CZ-CE2 | -53.35 23.98 120.00
40 BO 100 | PHE | CG-CD1-CE1 | -32.88 84.64 120.80
40 BO 100 | PHE | CG-CD2-CE2 | -32.87 84.64 120.80

5 of 6 chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
1 AA 428 G Cr
22 BO 1593 G Cr
22 BO 1653 G Cr
22 B0 2143 C Ccr
22 B0 2250 G Cr

5 of 7 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 AA 538 G Sidechain
1 AA 540 G Sidechain
1 AA 541 G Sidechain
22 BO 1418 G Sidechain
22 B0 1579 A Sidechain

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 AA 31924 0 16066 1600 0
2 AU 1622 0 821 102 0
2 AV 1622 0 821 75 0
2 AW 1622 0 821 80 0
3 AB 1847 0 1855 120 0
4 AC 1625 0 1699 164 0
3 AD 1638 0 1702 185 0
6 AE 1093 0 1132 117 0
7 AF 784 0 776 100 0
8 AG 1079 0 1108 91 0
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
9 AH 968 0 1021 96 0
10 Al 1014 0 1064 153 0
11 Al 773 0 812 71 0
12 AK 870 0 878 98 0
13 AL 787 0 825 81 0
14 AM 892 0 954 65 0
15 AN 500 0 5926 o1 0
16 AO 697 0 716 72 0
17 AP 622 0 637 7 0
18 AQ 640 0 678 49 0
19 AR 576 0 299 95 0
20 AS 695 0 725 118 0
21 AT 649 0 697 67 0
22 BO 58824 0 29589 3943 0
23 B9 2310 0 1173 79 0
24 B2 1652 0 1730 181 0
25 B3 845 0 876 139 0
25 B5 845 0 878 133 0
26 BA 1733 0 1764 643 0
27 BB 1565 0 1612 264 0
28 BC 1531 0 1593 499 0
29 BD 1415 0 1451 166 0
30 BE 1253 0 1289 87 0
31 BF 1111 0 1146 48 0
32 BG 1019 0 1076 134 0
33 BH 1129 0 1162 273 0
34 BI 939 0 1011 95 0
35 BJ 1017 0 1086 283 0
36 BK 1036 0 1109 154 0
37 BL 908 0 946 174 0
38 BM 864 0 902 60 0
39 BN 917 0 965 236 0
40 BO 937 0 1008 249 0
41 BQ 825 0 886 220 0
42 BR 717 0 770 187 0
43 BS 762 0 809 72 0
44 BT 753 0 780 45 0
45 BU 634 0 656 172 0
46 BW 495 0 530 76 0
47 BX 435 0 470 41 0
48 BZ 234 0 235 43 0
49 B1 424 0 461 68 0

Continued on next page...
B atowio
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Continued from previous page...

Mol | Chain

Non-H

H(model)

H(added)

Clashes

Symm-Clashes

All All

141668 0

94896

10859

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 46.

The worst 5 of 10859 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)
22:B0:1579:A:C2 | 26:BA:67:LYS:CA 1.76 1.66
22:B0:1996:C:C2 | 27:BB:138:LEU:CA 1.77 1.62
22:B0:1579:A:C4 | 26:BA:67:LYS:CA 1.86 1.52
22:B0:1579:A:C4 | 26:BA:67:LYS:HA 1.38 1.52
22:B0:1421:G:N1 | 26:BA:149:LYS:CA 1.71 1.51

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
3 AB 230/236 (98%) 193 (84%) | 28 (12%) 9 (4%) 36
4 AC 204/206 (99%) 160 (78%) | 34 (17%) | 10 (5%) 31 31
5 AD 202/204 (99%) 177 (88%) | 22 (11%) 3 (2%) 131 57
6 AE 146/148 (99%) 135 (92%) 10 (7%) 1 (1%) 26 71
7 AF 93/95 (98%) 81 (87%) 10 (11%) 2 (2%) 8| 49
8 AG 135/137 (98%) 114 (84%) | 13 (10%) 8 (6%) 27
9 AH 125/127 (98%) 113 (90%) 9 (7%) 3 (2%) 47
10 Al 124/126 (98%) 93 (75%) 20 (16%) | 11 (9%) 17
11 Al 94/96 (98%) 73 (78%) 15 (16%) 6 (6%) 21 25

Continued on next page...
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
12 AK 114/116 (98%) 91 (80%) 14 (12%) 9 (8%)
13 AL 99/101 (98%) 75 (76%) | 19 (19%) (5%)
14 AM 111/115 (96%) 90 (81%) 18 (16%) 3 (3%)
15 AN 59/61 (97%) 50 (85%) 5 (8%) 4 (7%)
16 AO 84 /86 (98%) 76 (90%) 8 (10%) 0
17 AP 76/78 (97%) 62 (82%) 13 (17%) 1 (1%)
18 AQ 77/79 (98%) 65 (84%) 10 (13%) 2 (3%)
19 AR 67/69 (97%) 62 (92%) 5 (8%) 0
20 AS 85/87 (98%) 69 (81%) 12 (14%) 4 (5%)
21 AT 81/83 (98%) 68 (84%) 11 (14%) 2 (2%)
24 B2 216/222 (97%) 183 (85%) | 27 (12%) 6 (3%)
25 B3 108/119 (91%) 84 (78%) 18 (17%) 6 (6%)
25 B5 112/119 (94%) 89 (80%) 16 (14%) 7 (6%)
26 BA 215/227 (95%) 128 (60%) | 56 (26%) | 31 (14%)
27 BB 199/209 (95%) 148 (74%) | 37 (19%) | 14 (%)
28 BC 194/198 (98%) 124 (64%) | 45 (23%) | 25 (13%)
29 BD 173/177 (98%) 96 (56%) 54 (31%) | 23 (13%)
30 BE 165/167 (99%) 141 (86%) | 22 (13%) 2 (1%)
31 BF 143/149 (96%) 121 (85%) | 16 (11%) 6 (4%)
32 BG 135/139 (97%) 85 (63%) 33 (24%) | 17 (13%)
33 BH 140/142 (99%) 77 (55%) 41 (29%) | 22 (16%)
34 BI 120/122 (98%) 93 (78%) 20 (17%) 7 (6%)
35 BJ 136,/140 (97%) 69 (51%) 37 (27%) | 30 (22%)
36 BK 129/131 (98%) 93 (72%) 24 (19%) | 12 (9%)
37 BL 110/114 (96%) 67 (61%) 32 (29%) | 11 (10%)
38 BM 111/113 (98%) 90 (81%) 16 (14%) 5 (4%)
39 BN 112/114 (98%) 50 (45%) 35 (31%) | 27 (24%)
40 BO 111/115 (96%) 59 (53%) 39 (35%) | 13 (12%)
41 BQ 104/106 (98%) 68 (65%) 29 (28%) 7(7%)
42 BR 83/92 (90%) 39 (47%) 25 (30%) | 19 (23%)
43 BS 95/99 (96%) 69 (73%) 21 (22%) 5 (5%)

Continued on next page
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
44 BT 92/94 (98%) 76 (83%) 13 (14%) 3 (3%)

45 BU 82/84 (98%) 43 (52%) 23 (28%) | 16 (20%)

46 BW 58/60 (97%) 49 (84%) 5 (9%) 4 (7%)

47 BX 54/56 (96%) 51 (94%) 3 (6%) 0

48 BZ 27/29 (93%) 11 (41%) 6 (22%) | 10 (37%)

49 B1 50/52 (96%) 27 (54%) 19 (38%) 4 (8%)

All All 5480/5639 (97%) | 4077 (74%) | 988 (18%) | 415 (8%)

5 of 415 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
3 AB 14 HIS
3 AB 93 HIS
4 AC 126 ARG
4 AC 178 ARG
8 AG 31 VAL

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.

PROTEIN DATA BANK

B ' ) EMDataBank

Mol | Chain Analysed Rotameric | Outliers | Percentiles
3 AB 195/195 (100%) 190 (97%) 5 (3%) 54 180
4 AC 170/170 (100%) 164 (96%) 6 (4%) 43 74
5 | AD | 172/172 (100%) | 170 (99%) | 2 (1%) | |78 [90] |
6 AE 112/112 (100%) 108 (96%) 4 (4%) 42 74
7 AF 83/83 (100%) 80 (96%) 3 (4%) 42 74
8 AG 112/112 (100%) 108 (96%) 4 (4%) 42 74
9 AH 103/103 (100%) 100 (97%) 3 (3%) 50 |78
10 Al 104/104 (100%) 100 (96%) 4 (4%) 40 73
11 Al 84 /84 (100%) 80 (95%) 4 (5%) 31 67
12 AK 89/89 (100%) 86 (97%) 3 (3%) 44 175
Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
13 AL 85/85 (100%) 82 (96%) 3 (4%) 43 74
14 AM 93/93 (100%) 90 (97%) 3 (3%) 46 | 76
15 AN 52/52 (100%) 51 (98%) 1 (2%) 65 |86
16 AO 74/74 (100%) 74 (100%) 0 I 100
17 AP 63/63 (100%) 60 (95%) 3 (5%) 31 67
18 AQ 73/73 (100%) 72 (99%) 1 (1%) 74 189
19 AR 60/60 (100%) 59 (98%) 1 (2%) 68 |87
20 AS 75/75 (100%) 73 (97%) 2 (3%) 52 |79
21 AT 63/63 (100%) 56 (89%) 7 (11%) 8| 34
24 B2 172/172 (100%) 166 (96%) 6 (4%) 43 74
25 B3 83/83 (100%) 81 (98%) 2 (2%) 57 |82
25 B5 83/83 (100%) 80 (96%) 3 (4%) 42 74
26 BA 176/176 (100% 159 (90%) | 17 (10%) 101 40
27 BB 164/164 (100% 160 (98%) 4 (2%) 57 |82
28 BC 163/163 (100% 152 (93%) 11 (7%) 20 57
29 BD 149/149 (100% 124 (83%) | 25 (17%) 19
30 BE 130/130 (100% 123 (95%) 7 (5%) 27 64
31 BF 114/114 (100% 112 (98%) 2 (2%) 66 8_7
32 BG 108/108 (100% 91 (84%) 17 (16%) |
33 BH 116/116 (100% 94 (81%) | 22 (19%)

34 BI 103/103 (100% 97 (94%) 6 (6%)
35 BJ 99/99 (100%) 74 (75%) | 25 (25%)
36 BK 104/104 (100%) 90 (86%) 14 (14%)
37 BL 94/94 (100%) 80 (85%) 14 (15%)
38 BM 83/83 (100%) 78 (94%) 5 (6%)
39 BN 99/99 (100%) 74 (75%) | 25 (25%)
40 BO 89/89 (100%) 70 (79%) 19 (21%)
41 BQ 89/89 (100%) 76 (85%) 13 (15%)
42 BR 77/77 (100%) 65 (84%) 12 (16%)
43 BS 82/82 (100%) 77 (94%) 5 (6%)
44 BT 78/78 (100%) 75 (96%) 3 (4%) 40 73

Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
45 BU 62/62 (100%) 52 (84%) | 10 (16%) 20
46 BW 55/55 (100%) 50 (91%) 5 (9%) 12 43
47 BX 47/47 (100%) 45 (96%) 2 (4%) 35 70
48 BZ 24/24 (100%) 18 (75%) | 6 (25%) IE
49 B1 46/46 (100%) 37 (80%) 9 (20%) 12
All All 4551/4551 (100%) | 4203 (92%) | 348 (8%) 21 53

5 of 348 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
33 BH 23 LYS
35 BJ 79 LEU
45 BU 45 HIS
33 BH 41 LYS
34 BI 41 ILE

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 139 such
sidechains are listed below:

Mol | Chain | Res | Type
21 AT 54 GLN
27 BB 36 GLN
44 BT 44 HIS
24 B2 56 GLN
26 BA 52 HIS
5.3.3 RNA (D
Mol | Chain Analysed Backbone Outliers | Pucker Outliers
1 AA 1487/1488 (99%) 248 (16%) 71 (4%)
AU 75/76 (98%) 13 (17%) 5 (6%)
2 AV 75/76 (98%) 10 (13%) 4 (5%)
2 AW 75/76 (98%) 13 (17%) 5 (6%)
22 BO 2739/2740 (99%) 541 (19%) 131 (4%)
23 B9 107/108 (99%) 20 (18%) 2 (1%)
All All 4558 /4564 (99%) 845 (18%) 218 (4%)

5 of 845 RNA backbone outliers are listed below:

WO RLDWIDE
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Mol | Chain | Res | Type
1 AA 6 G
1 AA 8 A
1 AA 9 G
1 AA 13 U
1 AA 31 G

5 of 218 RNA pucker outliers are listed below:

Mol | Chain | Res | Type
22 BO 387 U
22 BO 926 G
22 BO 2458 G
22 B0 501 A
22 BO 655 A

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)

There are no ligands in this entry.

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

The following chains have linkage breaks:

Mol | Chain | Number of breaks
25 B3 6
26 BA 5
25 B5 4

Continued on next page...
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Mol | Chain | Number of breaks
27 BB 4
42 BR 4
3 AB 2
31 BF 2
24 B2 2
40 BO 1
37 BL 1
29 BD 1
43 BS 1
35 BJ 1
32 BG 1
28 BC 1
14 AM 1

The worst 5 of 37 chain breaks are listed below:

PROTEIN DATA BANK

Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 B5 52:THR C 53:GLU N 10.02
1 BA 60:ALA C 61:TYR N 9.99
1 B5 50:GLU C 51:LYS N 9.70
1 BB 167:ASN C 168:GLU N 8.31
1 BC 96:VAL C 97:ASN N 7.51
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