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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 7.90 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 D 4 .2%
Sidechain outliers I | T 4.0%
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

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 1970 49% 21% .o 26%
2 B 1174 63% 31% 5% »=
3 C 275 72% 24% .
4 D 142 82% 8% 9%
5 E 210 72% 25% .
6 F 127 51% 6% - 32%
7 G 172 76% 23% -
8 H 150 58% 33% 8% -
9 I 125 56% 34% 5% 5%

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
10 J 67 63% 25% 9%
11 K 117 78% 21% N
12 L 58 45% 29% 21%
13 M 316 69% 24% o
14 N 376 21% 8% o 70%
15 O 109 68% 23% 9%
16 P 339 41% 12% 45%
17 Q 439 25% 13% 59%
18 R 291 32% 20% 43%
19 S 517 18% 8% 73%
20 T 249 60% 25% 11%
21 U 301 40% 14% 44%
22 V 782 40% 16% 5% « 39%
23 W 760 59% 23% 13%
24 0 395 32% 14% 52%
25 1 71 17% 59% 10% 13%
26 2 462 21% 34% 41%
27 3 308 16% 42% 5% 37%
28 83 36% 48% 13%
29 83 42% 51% 5% -
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2  Entry composition (i)

There are 31 unique types of molecules in this entry. The entry contains 62944 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 DNA-directed RNA polymerase 1T subunit RPBI.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 1454 11515 7234 2058 2150 73 0 0

e Molecule 2 is a protein called DNA-directed RNA polymerase II subunit RPB2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 B 1165 9317 5878 1637 1738 64 0 0

e Molecule 3 is a protein called DNA-directed RNA polymerase II subunit RPB3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 C 275 2213 1386 380 440 7 0 0

e Molecule 4 is a protein called DNA-directed RNA polymerase II subunit RPB4.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 b 129 1062 665 179 214 4 0 0

e Molecule 5 is a protein called DNA-directed RNA polymerase 1T subunit RPB5.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
g b 210 1723 1088 301 325 9 0 0

e Molecule 6 is a protein called DNA-directed RNA polymerase IT subunit RPB6.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 K 86 689 437 120 127 5 0 0

WO RLDWIDE

PROTEIN DATA BANK



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

Page 5

wwPDB EM Map/Model Validation Report

5IY8

e Molecule 7 is a protein called DNA-directed RNA polymerase IT subunit RPB7.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
7 G 171 1351 875 219 249 8§ 0 0

e Molecule 8 is a protein called DNA-directed RNA polymerase IT subunit RPBS.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 H 150 1205 764 196 239 6 0 0

e Molecule 9 is a protein called DNA-directed RNA polymerase II subunit RPB9.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
J I 125 1013 626 177 198 12 0 0

e Molecule 10 is a protein called DNA-directed RNA polymerase II subunit RPB10.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 J 67 533 345 90 92 6 0 0

e Molecule 11 is a protein called DNA-directed RNA polymerase II subunit RPB11-a.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 K 17 937 604 154 177 2 0 0

e Molecule 12 is a protein called DNA-directed RNA polymerase II subunit RPB12.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
12 L 16 388 241 75 66 6 0 0

e Molecule 13 is a protein called Transcription initiation factor 1IB.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
13 M 310 2391 1490 426 457 18 0 0

e Molecule 14 is a protein called Transcription initiation factor ITA subunit 1.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
14 N 113 930 585 152 189 4 0 0

e Molecule 15 is a protein called Transcription initiation factor IIA subunit 2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
15 0 % {06 510 142 151 3 0 0
e Molecule 16 is a protein called TATA-box-binding protein.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
16 P 185 1462 946 257 252 7 0 0

e Molecule 17 is a protein called General transcription factor IIE subunit 1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
17 Q 180 1484 938 262 273 11 0 0

e Molecule 18 is a protein called Transcription initiation factor ITE subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
18 R 165 1357 865 235 253 4 0 0

e Molecule 19 is a protein called General transcription factor ITF subunit 1.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
19 S 138 1138 719 208 208 3 0 0

e Molecule 20 is a protein called General transcription factor IIF subunit 2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
20 T 222 1788 1127 320 338 3 0 0

e Molecule 21 is a protein called Transcription elongation factor A protein 1.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
21 U 170 1343 818 247 263 15 0 0

e Molecule 22 is a protein called TFIIH basal transcription factor complex helicase XPB sub-

unit.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
22 v 475 3855 2454 663 712 26 0 0

e Molecule 23 is a protein called TFITH basal transcription factor complex helicase XPD sub-

unit.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
23 w 665 5348 3415 932 975 26 0 0

e Molecule 24 is a protein called General transcription factor IIH subunit 2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
24 0 188 1479 935 258 276 10 0 0

e Molecule 25 is a protein called General transcription factor ITH subunit 5.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
25 1 62 491 317 77 93 4 0 0

e Molecule 26 is a protein called General transcription factor ITH subunit 4.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N 0O S
26 2 274 2196 1417 377 392 10 0 0

e Molecule 27 is a protein called General transcription factor ITH subunit 3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
27 3 193 1526 978 252 284 12 0 0

e Molecule 28 is a DNA chain called SCP-X.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
28 X 83 1710 815 307 506 82 0 0
e Molecule 29 is a DNA chain called SCP-Y.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
29 Y 83 1681 798 300 501 82 0 0

e Molecule 30 is MAGNESIUM ION (three-letter code:

Mol | Chain | Residues Atoms AltConf
Total Mg
30 A 2 5 5 0

MG) (formula: Mg).

e Molecule 31 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol | Chain | Residues Atoms AltConf
31 J 1 Toltal Zln 0
31 Q 1 Toltal Zln 0
31 B 1 Toltal Zln 0
31 I 5 T02tal Z2n 0
31 o 1 Toltal Zln 0
31 A 5 Toztal Z2n 0
31 U 1 Toltal Zln 0
31 L 1 Toltal Zln 0
31 M 1 Total Zn 0

1 1
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26%

3

3

21%

wwPDB EM Map/Model Validation Report

49%

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.
e Molecule 1: DNA-directed RNA polymerase II subunit RPB1

3 Residue-property plots (i)

Page 9
Chain A:

6LL

SLY
YLD

TLY

0,4

L9

993

ToH

640

eisp]

91

€9y
¢Sd

08D
67D

LYL

Sva
¥vd
528
(4721

9EA

YEW
€€y

0gxd

921

ceh

811

ST1

T18

781D
281D

T8TH
081D

110

80TY

g64d

S8TH

0821

L.LTL
9.T1

oLz
692S
8929
,9zh
99z

192

Plas
STva

LTPY

STHD

L4529

c6ed

68EL

98EY

6.LED

9.Led

+

TLEd

L9€T
99€A
G9EL
HogH

T9ES

09€a

8GeY
LGEN

GGEN
p5e1

vheN

obeN

beed

9150

At

TISL

L0Sb

S08T

€091
CTOSN
TOSKH

66%a

9674

88%A
L8%S
98%1
SG8YN

28%d
T8%L

6.7
8.L%d

SL%Y

TOON

66SH

3

L69d

7691

6833

L8SL
98GHM

2849d

8.8V
L.8d
9.80
§.9d
HLIA

TLSD

0LSH

L9971

095A

LG9Y
9693

T9GYH

6791

9%y

Azl

t47441
THSL

8EGA
LESI

3
+

SESH
PESA

TEGN

6250

GTSI

gTsd

TZSA
0TS

vcLE

7690

989L
G89H

-

0891

8L9N
LLON

€.9b

T2oI

0Z9H

219a

609H
809L

909H

Y094

9981
%981
£98Y
6984
£€498)
6%8a

L€84

g€8d

TEBL

928s

[44:-E

618S

L
i

608H

L0817
908L

¥08H

2084

66.d

16,4

060
681D

98LY
€8.Lb

T8LS
T8LI

6LLI

9E€LL

el

6C.Ld
8TLL

9TL3

964
9961

£96Y4

Y364

2961

6760
8%61

€961

Ll

L£6a
9€61
sg6d
€61
£E6L

626V
8764
L26d

4498

cced

3

116d
0764

806L

S68D

€683

0684
6881

988A
688

€881

0884

8.L8L

Ll

898

9983

ETTIS
CITTA

OTTTV
60TTX

90TTL

oo

COTTH

%6018

L80TA
980TH
§80Td

€807d

LLOTN

69071

S90T4

6G0TH
88074

98073

c30TYH

€%0TI

9E0TN

T€0TY

62071

9z01a

€20TA
¢ToTI
91071
L00TI

200Ts

6664
866d

66X
1861

TL6L

8TCTY
E€1CTY
(A4 9]
11211

€0ctTa

F

66TTH

LBTTA
96TTA
S6TTA
Y6TIN

CT6TTH
16713

68T11a
S8TTA
LLTTR
9LTTR
SLITI
TLITY

89TTY
LOTTYH

SOTTL

E€9TTH

(423

EYIT1

6ETTT

LTTTT

61111

LITTA

STTIY

8CETd
LTETE

12eTI
0TETI
6TETH

TIETT
0TETH
60ETH

90€TH
SOETS
Y0€TI

[dohics
T0€TI

L DWI

66210
86211

€6CT1

W

T16CIN
0621S

§8TT1

6LTTH

9LTTA

SLTTA
viT1E

L2138

89CTA

S921a

mmmﬂz
8GZTYH
ﬂmmﬂz
PAZAXS
wﬁmﬂu
j{4ax
€2T1a
2TTTL

D E
EMDataBank

Unified Data Resource for J0EM

O R

erpBe

PROTEIN DATA BANK


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

5IY8

wwPDB EM Map/Model Validation Report

Page 10

TovED
09%711
1
LSPIN
9G¥%TH
1
TSTTH
1
8v¥1S
1
EYPIV

TPv1a

8EVTA

9EPTA
SEVIL

TEVTA

6C%TY

11474

6T%TA

TI%11
OT%TH

80%TY
LO%TD

00%71

68€Ta
88€Td

T8€Td

8LETT

9LETH

TLETL

TVETA

8EETL

9EETT

vEETM
€EETH

TEETT

62ETH

a8%TH

TLv1a
TL7Td

89%TL

29T

DNA-directed RNA polymerase II subunit RPB2

e Molecule 2

5%

31%

63%

Chain B:

S6)
765

(428
T6I
060

28d

8LA

Q.8
BLY
£LH
TLh

L9T

3

(4224

%3S

[4:0i}
181
08

w91
€70
[4))

4

LEN

S€a

€EX

8TI

Sey

8TL
LTI

LTTN

{449

€TTS

91TV

€12s

€0TN
20Tl

8611
L6Th

€6TA
26T

+

881N
1811

G814
811

181d
0810a

LLTD

SLIN
iZA%)

(415}

0974
SSTH
6711
510

9ETD
SE€TH

445!
Q111
[43%S
60TH
L07d

90Ts

+

9TEY

bTed

2TeD

TIEI

60€4

L0€d

sgzH
$920

8¥%ci
LyTy

3

15744
0%z

SETI

€ETS

Teed
0€TH

YovV
09%H
LS
9s%b
S9va
TSN

G444
8Y%1

(474748

8EHY

2541

6274
8T¥a

8THR

S0%Y

T6EN

88EX

98€d
a8ey

08€eY
TLEY
G9€1
v9ed
€9€X

09€%
6GEL

964

6%€d

8¥veT

LYEN

£ve1

8EER

e€eed

€991
CT9sSN

6%9S

1

yad
LgSD
TESI

TE€SK
0E€SY

STSN

[44°y1

0zsA

0190

8%

8L%L

YLVL

TLvY

0L¥%1

99%A

8L9L
LLOW
9LoV
SL9T

6993

L99L

€993

9890

679N

9%9d
S¥9d

3

0€9%
6293
8T9A

9291

¥2od
€294

1291
0Z9Y4

L7190

STOR

€794

6093

209s

0093
669S
863GA
16894
8894

ELGH

TL9D

998)

oSV
71981

ety

EMDataBank

Unified Data Resource for J0EM

O

R LDWIDE

PROTEIN DATA BANK

W



5IY8

wwPDB EM Map/Model Validation Report

Page 11

€LLd

0LL¥

S9.L3
P9LK

TOLL

6GLA

1

¥GLd

Tl
0ZLd

8TLb

9TLH

TTLI
0TLI

LOLD

S0.LD
Y0LT

TOLS

669H
8691
693

£69%

0690

Ll

2891

.8d

TL8A

S084
708D
£08Y
208a
TOo8A
008Y

86.4

96.LKH

€6.LS

06.Lb

€8.LY

8LLS

9LLI

0964

8760
L961

S¥60
Yv6L

(4758

6E6H

9E6V

6160

v163

LO6A
9060
S06a
7061
€061

TO6L

1684

¥68L
£68S

e Molecule 3

1680
0684

788N

788S

6,83

0%0T0

9E0TH
SEOTYH

6C0TX
82071
LTOTA

£20TY
[440 %)

0TOTY
600Th
800TA
LOOTN
9007A

C00T4d
T00Td
000TL
666V
8660

66N
G861

7860
£86d

L

1861
086H

8L61

9L6W

vL6S
TL6I
696d

896N
L961

G961

2961

096D

LS6L

996d

2963

9TTIV

14422}

STTTD

90TTH
S0TTE
Y0114

z0TTd
T0TTh

6601V

S60TI
76010

06072

%8011

8L0TYH

9,073
SLOTH
¥L01d

CTLOTY

89070

9907d
S90TH

290TH

090TH
68071

9801Ta
SGOTA

6%0TD
80T
LYOTA
S%07d

€Y0TI

19011

0LTTY

89TTV
L9TTI

E€9TTH
29111

98T

€S8TTA

8YT11

9YTTI

YPITL
CYTIN
LETTD
9ETTH
SETTR

E€ETTH
CETTL

DNA-directed RNA polymerase II subunit RPB3

24%

72%

0O — . 0 ~ ©
® < < < 0
[ ] = = 0

Chain C

PEIN
EETH

8TTI

LT

-
~
-

N~ © O
©Q © ©
[ <]

Ll

© o o
0 1 ©
-]

~
™
=

SN

L9TI
z9Th
SHTA
e¥CL
{474
1544
8€TS

T€TK

8zcH
pr44cs

qgeH
L12h
4140
e1ca
c1ea
€0CH

681d

LSTh

vaTY

{419’}

0STI
6711

L71a
ov1a

EYTA

SETH

S.Lgh

DNA-directed RNA polymerase II subunit RPB4

e Molecule 4

9%

8%

82%

Chain D

(47429

(A

0€TI

1144

964

0631

0Ly

LST

8YN

0%1

0ogx

9zd

DNA-directed RNA polymerase II subunit RPB5

e Molecule 5

25%

2%

Chain E

0La
69L

19a

£9Y

9GL
et}
jz°L!

[4:ts

6%S

S¥D

€70

1520

6€d
8€d
LET

oreh

90Tk
S0TL

€0CA

00cy

(439’8

L1

{44}

67TA

9ETT

€ET

0€Td
621D

L2111

1445,

TN

€118

L0Th

661

1

160

DNA-directed RNA polymerase II subunit RPB6

e Molecule 6

RLDWIDE

EMDataBank

0O
PROTEIN DATA BANK

ZPDE
e

W



5IY8

wwPDB EM Map/Model Validation Report

Page 12

32%

16%

51%

Chain F:

6.LA

€L1I

694

+

09%

9GL

YaL

94

8YN

w11

611D

LOTH

e Molecule 7: DNA-directed RNA polymerase II subunit RPB7

SOTI
%011

ToTI

964
g6

76T

880

983

T8A

23%

76%

Chain G:

441
€PII
[44%S
0ETL
8CTX
8114
LTTH
9114
0TTY

80TI
L074

P0TH
66L
864
L6T
160

6.d
8.4

SLI

CTLL

69d

L9T

994

£9Y

TLIA

€971

91D

Ll

e Molecule 8: DNA-directed RNA polymerase II subunit RPBS8
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e Molecule 10: DNA-directed RNA polymerase II subunit RPB10
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e Molecule 11: DNA-directed RNA polymerase II subunit RPB11-a
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e Molecule 12: DNA-directed RNA polymerase IT subunit RPB12
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e Molecule 13: Transcription initiation factor I1B
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e Molecule 19: General transcription factor IIF subunit 1
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4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided Depositor
Number of particles used 68858 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method Not provided Depositor
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A”) Not provided Depositor
Minimum defocus (nm) 2000 Depositor
Maximum defocus (nm) 4000 Depositor
Magnification 27500 Depositor
Image detector Not provided Depositor

WO RLDWIDE

£x

PROTEIN DATA BANK



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

Page 20 wwPDB EM Map/Model Validation Report olY8

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: ZN,
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\ (o7 #éy >2 RMSZ #é\ >2

1 A 0.62 | 4/11727 (0.0%) | 0.82 | 17/15833 (0.1%)
10 J 0.74 0/542 0.90 | 1/730 (0.1%)
11 K 0.49 0/956 0.64 0/1294

12 L 0.53 0/394 0.71 0/524

13 | M | 0.39 0,/2429 0.73 | 7/3281 (0.2%)
14 | N 0.27 0/945 0.68 | 3/1274 (0.2%)
5 | O 0.24 0/816 0.49 0/1105

16 P 0.29 0/1489 054 | 172005 (0.0%)
17 | Q 0.29 0/1507 0.59 0/2023

18 R | 049 0/1330 1.05 | 5/1854 (0.3%)
19 S 0.25 0/1167 054 | 1/1576 (0.1%)
) B 0.75 | 9/9503 (0.1%) | 0.02 | 24/12831 (0.2%)
20 T 0.37 | 2/1817 (0.1%) | 0.68 | 1/2445 (0.0%)
21 U 0.24 0/1358 0.53 0/1820

22 | Vv 144 | 14/3931 (04%) | 1.91 | 105/5298 (2.0%)
23 | W | 155 | 24/5460 (0.4%) | 2.06 | 160/7390 (2.2%)
24 0 149 | 5/1506 (0.3%) | 1.95 | 43/2038 (2.1%)
25 1 0.84 0/496 117 | 1/669 (0.1%)
26 2 0.88 0/2243 1.19 | 9/3024 (0.3%)
27 3 0.85 0/1548 1.14 | 3/2090 (0.1%)
28 | X 1.24 | 19/1917 (1.0%) | 1.63 | 49/2962 (1.7%)
29 | Y 1.19 | 18/1880 (1.0%) | 1.53 | 54/2896 (1.9%)
3 C 0.60 0/2259 0.79 | 5/3073 (0.2%)
1 D 0.24 0/1077 0.44 0/1446

5 D 0.47 0/1753 0.74 | 2/2368 (0.1%)
6 F 0.64 0/700 0.78 0/946

7 G 0.29 0/1382 0.53 0/1874

8 H 0.44 0/1227 0.73 | 1/1654 (0.1%)
9 I 0.37 0/1038 1.00 | 5/1407 (0.4%)
Al | Al | 0.86 | 95/64447 (0.1%) | 1.16 | 497/87730 (0.6%)
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Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying
if the center is modelled as a planar moiety or with the opposite hand. A planarity outlier is
detected by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms
of a sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
1 A 0 1
14 N 0 2
16 P 0 1
17 Q 0 1
18 R 0 6
19 S 0 1
2 B 0 2
20 T 0 2
22 \Y% 0 13
23 W 0 19
25 1 0 1
26 2 0 8
28 X 0 4
29 Y 0 4
7 G 0 1
All All 0 66

The worst 5 of 95 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
28 X 09 DC 03-P | -13.91 1.44 1.61
28 X 71 DA P-O5’ -9.90 1.49 1.59
28 X 79 DA | C5-C4’ | 8.66 1.60 1.51
28 X 69 DA | C4-C3 | 8.54 1.61 1.53
29 Y 29 DC | C5-C4" | 8.10 1.60 1.51

The worst 5 of 497 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms y/ Observed(°) | Ideal(°)
9 I 84 HIS C-N-CD -25.47 64.58 120.60
18 R 194 | ARG C-N-CD -24.67 66.32 120.60
24 0 77 LYS C-N-CD -21.79 72.67 120.60
27 3 71 | TYR C-N-CD -20.65 75.17 120.60
23 W 335 | ARG | NE-CZ-NH1 | -19.53 110.53 120.30

There are no chirality outliers.

5 of 66 planarity outliers are listed below:
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Mol | Chain | Res | Type | Group
1 A 1086 | MET | Peptide

2 B 416 | ARG | Sidechain
2 B 525 | ASN | Peptide

7 G 151 | ARG | Sidechain
14 N 355 | ASP Peptide

5.2 Too-close contacts (i)

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 11515 0 11607 534 0
2 B 9317 0 9308 358 0
3 C 2213 0 2153 85 0
4 D 1062 0 1042 10 0
3 E 1723 0 1745 70 0
6 F 689 0 715 19 0
7 G 1351 0 1358 25 0
8 H 1205 0 1168 54 0
9 I 1013 0 930 68 0
10 J 533 0 953 35 0
11 K 937 0 959 21 0
12 L 388 0 393 37 0
13 M 2391 0 2410 133 0
14 N 930 0 888 24 0
15 O 806 0 818 16 0
16 P 1462 0 1549 54 0
17 Q 1484 0 1494 153 0
18 R 1357 0 1380 190 0
19 S 1138 0 1103 37 0
20 T 1788 0 1819 87 0
21 U 1343 0 1337 62 0
22 A% 3855 0 3871 149 0
23 W 5348 0 0372 123 0
24 0 1479 0 1524 40 0
25 1 491 0 507 219 0
26 2 2196 0 2206 068 0
27 3 1526 0 1561 467 0
28 X 1710 0 941 20 0
29 Y 1681 0 932 52 0

Continued on next page...
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Continued from previous page...
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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 25.

The worst 5 of 3082 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)
27:3:59:VAL:HG12 | 27:3:71:TYR:CD1 1.24 1.67
22:V:516:PRO:CG 25:1:15:ALA:HB3 1.19 1.60
22:V:315:VAL:HG13 | 23:W:500:ASP:CB 1.21 1.55
24:0:54:ARG:HG3 | 27:3:182:PHE:CE1 1.42 1.54
27:3:59:VAL:CG1 27:3:71:TYR:HD1 1.16 1.53

There are no symmetry-related clashes.

5.3 Torsion angles (i)
5.3.1 Protein backbone (3)

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

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 1450/1970 (74%) | 1266 (87%) | 119 (8%) | 65 (4%) 33
2 B 1163/1174 (99%) | 1004 (86%) | 109 (9%) | 50 (4%) 34

Continued on next page...
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
3 C 273/275 (99%) 241 (88%) | 22 (8%) | 10 (4%)
4 D 127/142 (89%) 120 (94%) 7 (6%) 0
5t E 208/210 (99%) 191 (92%) 8 (4%) 9 (4%)
6 F 84/127 (66%) 80 (95%) 4 (5%) 0
7 G 169/172 (98%) 161 (95%) 8 (5%) 0
8 H 148/150 (99%) 116 (78%) | 14 (10%) | 18 (12%)
9 I 123/125 (98%) 91 (74%) | 20 (16%) | 12 (10%)
10 J 65/67 (97%) 54 (83%) 5 (8%) 6 (9%)
11 K 115/117 (98%) 106 (92%) 8 (%) 1 (1%)
12 L 44/58 (76%) 32 (73%) 9 (20%) 3 (%)
13 M 308/316 (98%) 262 (85%) | 28 (9%) | 18 (6%)
14 N 109/376 (29%) 97 (89%) 9 (8%) 3 (3%)
15 O 97/109 (89%) 96 (99%) 1 (1%) 0
16 P 183/339 (54%) 170 (93%) 7 (4%) 6 (3%)
17 Q 176/439 (40%) 159 (90%) 7 (4%) 10 (6%)
18 R 163/291 (56%) 141 (86%) | 14 (9%) 8 (5%)
19 S 134/517 (26%) 119 (89%) | 11 (8%) 4 (3%)
20 T 218/249 (88%) 187 (86%) | 19 (9%) | 12 (6%)
21 U 168/301 (56%) 143 (85%) | 17 (10%) | 8 (5%)
22 A% 473/782 (60%) 400 (85%) | 45 (10%) | 28 (6%)
23 W 661/760 (87%) 571 (86%) | 67 (10%) | 23 (4%)
24 0 186/395 (47%) 168 (90%) | 13 (7%) 5 (3%)
25 1 60/71 (84%) 53 (88%) 5 (8%) 2 (3%)
26 2 264 /462 (57%) 246 (93%) | 14 (5%) 4 (2%)
27 3 187/308 (61%) 176 (94%) 9 (5%) 2 (1%)

All All 7356/10302 (71%) | 6450 (88%) | 599 (8%) | 307 (4%)

5 of 307 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 70 ARG
1 A 133 SER
1 A 203 LYS

Continued on next page...
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Mol | Chain | Res | Type
1 A 208 ASP
1 A 264 VAL

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 A | 1279/1748 (73%) | 1228 (96%) | 51 (4%) | 38 71
2 B | 1020/1028 (99%) | 980 (96%) | 40 (4%) | 39 72
3 C | 252/252 (100%) | 244 (97%) | 8 (3%) | 46 |76
4 D | 119/126 (94%) | 119 (100%) 0 100] [0
5 E | 192/192 (100%) | 187 (97%) | 5 (3%) | 54 |80
6 F T4/111 (67%) | T2 (97%) | 2(3%) | 52 |79
7 G | 152/153 (99%) | 151 99%) | 1(1%) | |ss][o4]
8 H | 131/131 (100%) | 125 (95%) | 6 (5%) | 33 68
9 T | 112/112 (100%) | 106 (95%) | 6 (5%) | 27 64
0 | J 56/56 (100%) | 49 (38%) | 7(12%) | [6] 30
11 | K | 106/106 (100%) | 103 (97%) | 3 (3%) | 51 |78
12 | o 43/55 (18%) | 41 (95%) | 2 (5%) | 32 68
13 | M | 263/268 (98%) | 254 (97%) | 9(3%) | 44 75
14 | N | 105/324 (32%) | 101 (96%) | 4 (4%) | 40 73
15| O 00/98 (92%) | 88 (98%) | 2(2%) | 60 |83
16 | P | 159/203 (54%) | 156 (98%) | 3 (2%) | 65 |86 |
17 | Q| 164/373 (44%) | 157 (96%) | T (4%) | 35 70
18 | R | 150/261 (58%) | 144 (96%) | 6 (4%) | 38 71
19 | s | 121448 27%) | 117 (97%) | 4 (3%) | 45 |76
20 | T | 196/218 (90%) | 193 (98%) | 3 (2%) | 72 |ss8| |
o1 | U | 148/266 (56%) | 141 (95%) | 7 (5%) | 32 68
22 | V| 422/688 (61%) | 403 (96%) | 19 (4%) | 34 69

Continued on next page...
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

23 W 577/664 (87%) | 543 (94%) | 34 (6%) | 24 61

24 0 171/352 (49%) | 163 (95%) | 8 (5%) 32 68
25 1 56,64 (88%) 51 (91%) | 5 (9%) 12| 44
26 2 238/399 (60%) | 229 (96%) | 9 (4%) 10 73
27 3 171/272 (63%) | 159 (93%) | 12 (7%) | |19 56

All | All | 6567/9058 (72%) | 6304 (96%) | 263 (4%) | 42 71

5 of 263 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
9 I 111 TYR
16 P 206 GLU
26 2 77 LYS
10 J 47 ARG
13 M 43 ASP

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 57 such
sidechains are listed below:

Mol | Chain | Res | Type
10 J 52 HIS
22 \Y% 366 ASN
27 3 148 ASN
11 K 89 ASN
17 Q 109 HIS

5.3.3 RNA (D

There are no RNA molecules in this entry.

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.
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5.6 Ligand geometry (i)

Of 13 ligands modelled in this entry, 13 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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