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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 10.00 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 15
Ramachandran outliers 0 W 3.4%
Sidechain outliers N 1 D 5.9%
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 V 782 38% 17% 5% - 39%
2 W 760 59% 24% C 1%
3 0 395 31% 15% - 52%
4 1 71 18% 59% 10% 13%
) 2 462 22% 34% . 41%
6 3 308 16% 41% 6% 37%
7 X 19 53% 47%
8 Y 20 40% 60%
ﬁﬁn wipe
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2  Entry composition (i)

There are 8 unique types of molecules in this entry. The entry contains 15688 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 TFIIH basal transcription factor complex helicase XPB subunit.

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

e Molecule 2 is a protein called TFIIH basal transcription factor complex helicase XPD subunit.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N 0O S
2 W 665 5348 3415 932 975 26 0 0

e Molecule 3 is a protein called General transcription factor IIH subunit 2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 0 188 1479 935 258 276 10 0 0

e Molecule 4 is a protein called General transcription factor IIH subunit 5.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 1 62 191 317 77 93 4 0 0

e Molecule 5 is a protein called General transcription factor ITH subunit 4.

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

e Molecule 6 is a protein called General transcription factor ITH subunit 3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N 0] S
6 3 193 1526 978 252 284 12 0 0
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e Molecule 7 is a DNA chain called scp-X.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
7 X 19 392 187 83 104 18 0 0

e Molecule 8 is a DNA chain called scp-Y.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
8 Y 20 401 196 59 127 19 0 0
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3 Residue-property plots (i)

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: TFITH basal transcription factor complex helicase XPB subunit

Chain V: 38% 17% 5% . 39%

e Molecule 2: TFIIH basal transcription factor complex helicase XPD subunit

. R
Chain W: 59% 24% . 13%
=1 ~ (=]

WO RLDWIDE

10
N
=

R26
G36
E41
G45
G47
V50
L52
A58
Y59
R61
462
Y63
P64
V67
L70
Y72
C73
R75
T76
V77
187
R88

D15

PROTEIN DATA BANK

EMDataBank

Unified Data Resource for J0EM


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

S5IVW

wwPDB EM Map/Model Validation Report

Page 6

€674

T61d
06710
68TH

691d

291a

89TL
LSTd
99TY
feish 1)

[4h )

8YTH
LyTh

STTH
Tl
€¢1d
cTIL

9110

6071

TOTYH
0072

G623
6%

veey
£eel1
ceed
62ed
aTeL
T2€D

L1€F

S1€1

60€A

C0Ea

08zH

[9X4’S

0LzA

89cH

vacy
€92y

veea
€eTd

1

Lz

vceca

6120

TICL

60TR

90CA
S0TA

LBTR

60%L

£bey

geey

129D
0TSA

8T9Y

1194

+

6053

¥0SI

008a
667N

L6%Y4

3

9671
671

68%0

L8%4

cLva

89%d
L9%R

£9%d

98¥1

PSvA

08%y
67%a
8vvd

6€%a

YEVH
€%
[45729
1€%d

8T¥I

STHL

{44744

61%3

9T¥I

TE9Y
0€9S

LTOR

14°) 8
%29d

0Z9W

L19V

¥19%

8091

9093

T09¥
009V
66SA

L6971

Y63V

Ll

69
169D

6893

2¢89d
1891

€190

9991

€994

jatkEs

TagH
189S

i

€750

0%SL

€€9a

€291

[4X S

6TLR

YILA

T1.La

80.L1

€0La

0694

9894

7894
£894

189Q
089V

€.9a

Ll

9994

€990

099V

83994
LS9KW
989V

089a

3

9791

6E9%

9€94

General transcription factor IIH subunit 2

e Molecule 3

09H

© o
0 0
= |

98D
SGT

52%

15%

31%

Chain 0

TLTd

S9TY

6STW

A2

448

3

9€1a

TETT

LTTH

¥C1d

{49 %]

€T7d
(495}

60TL
9071
€0Th
00Td

66N
86b

~
[}
a

S6X
164
06X
684

€80

181

6LN

9LT

0]

L

S9A
794

[428

9ETA

8TTA

9geTs
etdacs
j444

(444

912H

54

60TL

LOTA
90cH

20cs
T0T1

967H
611
€614
6TV
€811
LLTD

vL11

General transcription factor IIH subunit 5

e Molecule 4

13%

10%

59%

18%

- <+ © ~
- - =]
2] [ = X

Chain 1

z9a

693

ceR
133
0€D
621
8cY

feracy

N o
N
E= =]

614

61
8A

ST
A
N

EMDataBank

Unified Data Resource for J0EM

O

R LDWIDE

PROTEIN DATA BANK

W



S5IVW

wwPDB EM Map/Model Validation Report

Page 7

factor ITH subunit 4

1ption

. General transcr

e Molecule 5

41%

34%

22%

Chain 2

LTTH
oTTH

€TT1
6TTH

8TT1
LTTN

061d
6813
88TL
L81S

S8TH
7811

-

0818
6.1
8LT1T
LLTD
9.1V
QLTT
%L1Q
€LTD
TLIS
TLIA
0LTV

L91d
9918

791A
E9TH
cot1d
T9TH
0911
6SGTA

T¥1H
(0498
6€1a
8€1d

SETh
YETS
EETL
zETA

0ETS

¥k}

0.L271

8924

99¢H
G921
Y9CH

2921
T9T4
092N
6921

LS%Y

STHY

factor ITH subunit 3

£THY
{44740

61%3
81%d

STl
f2573
£T%1
(4577
1150

80%1

90%H

YoVl
£0%4

H

General transcr

16€1

ion

1pt

e Molecule 6

37%

6%

41%

16%

Chain 3

@
©
)

oV
09I
6SGA
88y
LGT

II(n
=
£

9N
i)
91
€70
[428
A

6€a

£21a

0CTL

8111

cld

694
894

s9b
%91

881IN
L8710

781V

2814

T8TI
08TA

8LIN
LLT4
9LIN

BLIR
€LTh
zLTT

691d

LOTY
99TV
SO
911
€9TA
2911
911
0974
6G1S
8GTH

g6Th

TSTA
0§1d
671y
8YIN

AL S

142

P11

6ETA

LETT

YETY

CETT
TETL
0€TH

8CTH
LTT0

STIA

6811

scp-X

e Molecule 7

47%

53%

Chain X

8TV
L1V

STV

210
TV

B
e Molecule 8

scp-Y

s
H
3
H

%
z
=]
2

Unified Data

O

=
-
i
a
:
3

4
Z
=
@
<
=
<
a
Z
w
=
o
.
a

W



Page 8 wwPDB EM Map/Model Validation Report 5IVW

Chain Y: 40% 60%
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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 219771 Depositor
Resolution determination method | FSC 0.5 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
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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 VS RMSZ #|Z| >2
1 \Y% 1.44 15/3931 (0.4%) 1.95 110/5298 (2.1%)
2 W 1.50 21/5460 (0.4%) 2.00 150/7390 (2.0%)
3 0 1.45 5/1506 (0.3%) 1.92 42/2038 (2.1%)
4 1 0.83 0/496 1.12 0/669
5 2 0.88 0/2243 1.18 9/3024 (0.3%)
6 3 0.85 0/1548 1.13 2/2090 (0.1%)
7 X 3.20 45/443 (10.2%) 3.95 129/682 (18.9%)
8 Y 3.42 58/445 (13.0%) 4.25 126,/685 (18.4%)
All All 1.51 | 144/16072 (0.9%) | 2.00 | 568/21876 (2.6%)

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 \Y% 0 12
2 W 0 8
5 2 0 8
7 X 0 7
8 Y 0 12
All All 0 47

The worst 5 of 144 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
7 X 10 DG N7-Cb | 17.61 1.49 1.39
8 Y 6 DT C5-C7 | 15.71 1.59 1.50
8 Y 2 DT C5-C7 | 11.35 1.56 1.50
7 X 1 DA N3-C4 | 10.46 1.41 1.34
8 Y 4 DT C5-C6 | 9.83 1.41 1.34

The worst 5 of 568 bond angle outliers are listed below:

WO RLDWIDE
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Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
3 0 77 | LYS C-N-CD -24.19 67.39 120.60
6 3 71 | TYR C-N-CD -20.68 75.09 120.60
2 W 335 | ARG | NE-CZ-NHI1 | -19.48 110.56 120.30
2 W 26 | ARG | NE-CZ-NH2 | 18.81 129.70 120.30
1 V 358 | ARG | NE-CZ-NH2 | 17.52 129.06 120.30

There are no chirality outliers.

5 of 47 planarity outliers are listed below:

Mol | Chain | Res | Type Group
1 Vv 247 | ASP | Mainchain
1 A% 251 | PHE | Sidechain
1 A% 319 | TYR | Sidechain
1 \Y 378 | PHE | Sidechain
1 Vv 489 | TYR | 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 \Y% 3855 0 3872 163 0
2 W 9348 0 5371 175 0
3 0 1479 0 1524 69 0
4 1 491 0 207 227 0
3 2 2196 0 2206 a87 0
6 3 1526 0 1561 454 0
7 X 392 0 207 1 0
8 Y 401 0 231 0 0
All All 15688 0 15479 1391 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 45.

The worst 5 of 1391 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)
3:0:77:LYS:HB2 3:0:83:CYS:CB 1.26 1.61

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

Interatomic Clash
Atom-1 Atom-2 distance (A) | overlap (A)
2:W:110:SER:HA | 2:W:207:TYR:CE1 1.10 1.58
5:2:31:LEU:HD11 6:3:33: THR:CB 1.33 1.55
3:0:54:ARG:HG3 6:3:182:PHE:CE1 1.42 1.55
1:V:315:VAL:HG13 | 2:W:500:ASP:CB 1.21 1.54

There are no symmetry-related clashes.

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

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

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles

1 \Y% 473/782 (60%) 401 (85%) | 47 (10%) | 25 (5%) 29

2 W 661/760 (87%) 569 (86%) | 68 (10%) | 24 (4%) 38

3 0 186/395 (47%) 166 (89%) | 15 (8%) 5 (3%) 6| 45

4 1 60/71 (84%) 49 (82%) | 9 (15%) | 2 (3%) 40

5t 2 264 /462 (57%) 246 (93%) | 14 (5%) 4 (2%) 131 57

6 3 187/308 (61%) 175 (94%) | 10 (5%) 2 (1%) 177 63
All All 1831/2778 (66%) | 1606 (88%) | 163 (9%) | 62 (3%) 8| 40

5 of 62 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 \Y% 385 ASP
1 A% 427 MET
1 \Y% 461 HIS
1 \Y% 491 ALA
1 A% 499 ASN
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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

1 \Y% 422/688 (61%) 400 (95%) | 22 (5%) 29 65

2 W 577/664 (87%) 540 (94%) | 37 (6%) 22 58

3 0 171/352 (49%) 162 (95%) 9 (5%) 28 64

4 1 56/64 (88%) 51 (91%) 5 (9%) 12 44

5 2 238/399 (60%) 229 (96%) 9 (4%) 40 73

6 3 171/272 (63%) 157 (92%) | 14 (8%) 147 49
All All 1635/2439 (67%) | 1539 (94%) | 96 (6%) 29 61

5 of 96 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 W 461 LEU
2 W 620 MET
6 3 124 ILE
2 W 489 CYS
2 W 544 TYR

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 28 such
sidechains are listed below:

Mol | Chain | Res | Type
5t 2 117 ASN
5 2 202 GLN
6 3 185 GLN
5 2 161 HIS
5 2 181 GLN

5.3.3 RNA (D

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

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)

There are no chain breaks in this entry.
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