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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 3.97 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 | - 10
Ramachandran outliers I 0.0%
Sidechain outliers NN 0.8%

Worse

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Better

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 136327 1886
Ramachandran outliers 132723 1663
Sidechain outliers 132532 1531

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 556 50% 38% T

1 a 556 87% ST
2 B 535 54% 37% 8%
2 b 535 89% ST
3 D 539 54% 36% 1%
3 d 539 90% 0%
4 E 541 52% 40% 7%
4 e 541 93% ST%
5 G 544 53% 36% 1w

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

Mol | Chain | Length Quality of chain
5 g 544 . —
6 H 543 69% 23% 8%
6 h 543 91% T
7 Q 548 61% 26% S %
7 q 548 84% %
8 7 531 52% 41% 6%
8 zZ 931 95% S
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2 Entry composition (i)

There are 9 unique types of molecules in this entry. The entry contains 60035 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 T-complex protein 1 subunit alpha.

Mol | Chain | Residues Atoms AltConf | Trace
! e 490 g(;g;l 2??23 61;]1 7(1)3 282 0 0
1 A 494 ?;Za; 2?515 61216 7(1)9 282 0 0
e Molecule 2 is a protein called T-complex protein 1 subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
2 b 478 ggg%l 22(318 61?\)IO 6(9)4 1S8 0 0
2 B 492 ggtgasl 2??11 6128 7(2)0 189 0 0
e Molecule 3 is a protein called T-complex protein 1 subunit delta.

Mol | Chain | Residues Atoms AltConf | Trace
3 d 189 gg%l 2?%2 61?\36 7(1)4 281 0 0
5| D 7| e et 08 21 0 0
e Molecule 4 is a protein called T-complex protein 1 subunit epsilon.

Mol | Chain | Residues Atoms AltConf | Trace
i ¢ 505 2(8);21 24022 6§8 7(5)2 380 0 0
4 B oU3 2(8)2?’)1 24012 61;12 7(29 SSO 0 0

e Molecule 5 is a protein called T-complex protein 1 subunit gamma.
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Mol | Chain | Residues Atoms AltConf | Trace
> i AT gggasl 22(395 61214 780 289 0 0
g G 489 g(;zall 2?3’)5 6124 7(1)3 289 0 0
e Molecule 6 is a protein called T-complex protein 1 subunit eta.
Mol | Chain | Residues Atoms AltConf | Trace
0 h ou0 nggil 2522 6122 7(2)7 283 0 0
0 H 499 gg;zl 2517 6121 7C2)4 283 0 0
e Molecule 7 is a protein called T-complex protein 1 subunit theta.
Mol | Chain | Residues Atoms AltConf | Trace
! E 483 22531 23027 61;8 7(1)2 285 0 0
7 Q 183 rggg&;l 23C27 6158 7(1)2 2S5 0 0
e Molecule 8 is a protein called T-complex protein 1 subunit zeta.
Mol | Chain | Residues Atoms AltConf | Trace
i i o038 gggil 2217 620 7(27 2So 0 0
8 z 497 2(8)321 23095 61;IO 7(2)8 QSO 0 0

e Molecule 9 is ADENOSINE-5-DIPHOSPHATE (three-letter code:

CioH15N5

Olopg).
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ADP
NH,
N& R
]
cz "'-2::.N e B
ema M
"
'O::
“Ho
0o
“Ho
! OH.
Mol | Chain | Residues Atoms AltConf
Total C N O P
) 4 1 27 10 5 10 2 0
Total C N O P
) Q 1 27 10 5 10 2 0

WO RLDWIDE

£x

PROTEIN DATA BANK



6QBS

wwPDB/EMDataBank EM Map/Model Validation Summary Report

Page 7

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 the various outlier classes 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: T-complex protein 1 subunit alpha

12%

87%

Chain a:

621

LLTT

SP1

e Molecule 1: T-complex protein 1 subunit alpha

11%

38%

50%

Chain A:

L0711

814

9Tl
ST1d
v10
€TL

LSTS

SGT1S

(414

0GTIN
6711
8Y11

9v1a

€Y1

T71d

6ETN
8ETA
LETI
9ETT
SETN

EEIN

S¢10

8TTI

9121

45298

(4543

0121
602
80TS
L02d

s0zh

0ozy
6614
8611

96TN
S6TA

EEEN

TEET
0€EL
6C€ES
82T

£TES
ceey
Teex

8T€Y

9T€T
STEd

€Tex
c1el
TTEA

90EN

TOEA

962D

£62d

162D

6821

18TT1
9821

782N
€82V

6,21
8.21
Ll
9.2b
§.21
.24
€Lcd
cLTH

1923
992H

0€ST
62Sa
82Sa

¢TSI

0ZSY

8TSL

9184
60SA
0050
6673
867N
€670

0671

8871

98%1
S8YM

€8%1
T8YN
8%
08%Y4

8L¥%d

€Lvd
CTLYN

697V
8974
L9%1
€971

657
85¥h

(444
wvd

8E¥I

SEVD

€evY
CEYS

14728

€TV1
(44728

e Molecule 2: T-complex protein 1 subunit beta

<3
>
—
—

89%

Chain b:

¥8ex

8€TT

63V

R LDWIDE

O
PROTEIN DATA BANK

erbDeBe
e

W

EMDataBank

Unified Data Resource for J0EM


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#residue_plots

6QBS

wwPDB/EMDataBank EM Map/Model Validation Summary Report

Page 8

T-complex protein 1 subunit beta
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4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 452000 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~ /Az) 36 Depositor
Minimum defocus (nm) Not provided Depositor
Maximum defocus (nm) Not provided Depositor
Magnification 105000 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:
ADP

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 | prigy 141 7) >2 | RMSZ 47| >2

1 A 0.28 0/3775 0.53 1/5093 (0.0%)

1 a 0.28 0/3742 0.55 2/5049 (0.0%)

2 B 0.29 0/3736 0.58 3/5036 (0.1%)

2 b 0.28 0/3628 0.57 1/4891 (0.0%)

3 D 0.28 0/3684 0.57 3/4972 (0.1%)

3 d 0.29 0/3702 0.55 1/4996 (0.0%)

4 E 0.29 0/3904 0.56 0/5256

4 e 0.28 0/3923 0.55 0/5281

5 G 0.29 0/3783 0.54 1/5104 (0.0%)

5 g 0.29 0/3719 0.56 2/5020 (0.0%)

6 H 0.29 0/3878 0.53 0/5232

6 h 0.29 0/3887 0.54 1/5244 (0.0%)

7 Q 0.29 0/3742 0.54 1/5059 (0.0%)

7 q 0.29 0/3742 0.55 1/5059 (0.0%)

8 Z 0.29 0/3855 0.54 3/5197 (0.1%)

8 z 0.30 0/3938 0.57 3/5309 (0.1%)
All All 0.29 | 0/60638 | 0.55 | 23/81798 (0.0%)

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
2 B 0 3
2 b 0 1
3 d 0 1
4 E 0 2
4 e 0 5
6 H 0 1

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

Mol | Chain | #Chirality outliers | #Planarity outliers
6 h 0 3
7 Q 0 2
7 q 0 2
8 Z 0 2
8 zZ 0 1
All All 0 24

There are no bond length outliers.

The worst 5 of 23 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
5 g 356 | ASP | CB-CG-OD2 | 8.33 125.79 118.30
8 z 34 | LEU | CA-CB-CG | -7.70 97.59 115.30
3 D 157 | LEU | CA-CB-CG | 7.05 131.52 115.30
2 B 219 | LEU | CA-CB-CG | 7.00 131.40 115.30
7 Q 318 | LYS CD-CE-NZ | 6.18 125.92 111.70

There are no chirality outliers.

5 of 24 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
a 229 | ILE | Peptide
59 | ALA | Peptide
387 | THR | Peptide
29 | MET | Peptide
441 | PRO | Peptide

= B Wl N —
o0 || T

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 3742 0 3898 174 0
1 a 3709 0 3859 0 0
2 B 3698 0 3792 155 0
2 b 3590 0 3691 0 0
3 D 3655 0 3874 148 0

Continued on next page...
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
3 d 3673 0 3886 0 0
4 E 3863 0 3960 176 0
4 e 3882 0 3979 0 0
b} G 3741 0 3880 142 0
5 g 3678 0 3815 0 0
6 H 3825 0 3914 81 0
6 h 3834 0 3920 0 0
7 Q 3692 0 3746 94 0
7 q 3692 0 3746 0 0
8 Z 3813 0 39501 169 0
8 v/ 3894 0 4021 0 0
9 Q 27 0 2 5 0
9 q 27 0 12 0 0

All All 60035 0 61956 1095 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 10.

The worst 5 of 1095 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)
8:7:204: THR:HA 8:7:375:LEU:O 1.74 0.88
5:G:352:LYS:O 5:G:359:PHE:HB2 1.86 0.85
1:A:275:ILE:O 1:A:279:LEU:HB2 3.14 0.80
1:A:355:ARG:HA 1:A:359:ASP:O 1.84 0.76
3:D:210:ILE:H 3:D:385: THR:HG23 2.09 0.75

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.
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 488/556 (88%) | 453 (93%) | 35 (7%) 0 |
1 a | 484/556 (87%) | 450 (93%) | 34 (7%) 0 (100 [ 100]
2 B | 488/535 (91%) | 447 (92%) | 41 (8%) 0 100 ] [100]
2 b | 474/535 (89%) | 432 (91%) | 42 (9%) 0 (100 [ 100]
3 D 483/539 (90%) | 440 (91%) | 43 (9%) 0 |
3 d | 485/539 (90%) | 452 (93%) | 33 (7%) 0 100 | 100]
4 E 499/541 (92%) | 448 (90%) | 51 (10%) 0 |
4 e 501/541 (93%) | 448 (89%) | 53 (11%) 0 100 ] [ 100]
5 G | 481/544 (88%) | 443 (92%) | 38 (8%) 0 100 | 100}
5 g A73/544 (87%) | 438 (93%) | 35 (7%) 0 100 ] [ 100]
6 H | 495/543 (91%) | 453 (92%) | 42 (8%) 0 100 [ 100]
6 b | 496/543 (91%) | 452 (91%) | 44 (9%) 0 100 ] [ 100]
7 Q | 479/548 (87%) | 441 (92%) | 38 (8%) 0 [100] [ 100}
7 q 479/548 (87%) | 441 (92%) | 38 (8%) 0 |
8 z 493/531 (93%) | 453 (92%) | 39 (8%) | 1(0%) | 49 |83
8 2 504/531 (95%) | 471 (94%) | 33 (6%) 0 100] [ 100
All | ALl | 7802/8674 (90%) | 7162 (92%) | 639 (8%) | 1 (0%) | [100]]100

All (1) Ramachandran outliers are listed below:

Mol

Chain

Res | Type

8

Z

430 LYS

5.3.2 Protein sidechains (i)

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 409/463 (88%) | 407 (100%) | 2 (0%)
1 a 405/463 (88%) | 404 (100%) 1 (0%)
2 B 391/427 (92%) | 390 (100%) 1 (0%)

Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
2 b 380/427 (89%) | 379 (100%) 1 (0%)
3 D 413/452 (91%) | 412 (100%) 1 (0%)
3 d 415/452 (92%) | 413 (100%) | 2 (0%)
4 E 422/456 (92%) | 421 (100%) 1 (0%)
4 e 424/456 (93%) | 424 (100%) 0 |
5 G 416/468 (89%) | 415 (100%) 1 (0%)
D g 409/468 (87%) | 408 (100%) 1 (0%)
6 H 408/443 (92%) | 406 (100%) | 2 (0%)
6 h 409/443 (92%) | 407 (100%) | 2 (0%)
7 Q 402/452 (89%) 384 (96%) 18 (4%)
7 q 402/452 (89%) 384 (96%) 18 (4%)
8 7 416/442 (94%) | 414 (100%) | 2 (0%)
8 zZ 425/442 (96%) | 424 (100%) 1 (0%)
All All 6546/7206 (91%) | 6492 (99%) | 54 (1%)

5 of 54 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
7 q 499 ASP
4 E 183 ARG
7 Q 456 SER
8 zZ 381 LYS
1 A 400 LYS

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 86 such
sidechains are listed below:

Mol | Chain | Res | Type
8 z 84 GLN
1 A 242 GLN
7 Q 306 ASN
8 z 346 HIS
1 A 135 ASN

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)

2 ligands are modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. 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| > 2 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 | Type | Chain | Res | Link Counts | RMSZ | #|Z| > 2 | Counts | RMSZ | #|Z| > 2
ADP Q 5000 - 24,2929 | 0.93 1 (4%) | 25,4545 | 1.65 | 4 (16%)
ADP q 5000 - 24,2929 | 0.94 1 (4%) | 25,4545 | 1.65 | 4 (16%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.

-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
o [ADP | Q |5000] - ] 2/12/32/32 | 0/3/3/3
9 | ADP | ¢ |5000] - - 2/12/32/32 | 0/3/3/3
All (2) bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
9 Q 5000 | ADP | C5-C4 | 2.82 1.46 1.40
9 q 5000 | ADP | C5-C4 | 2.80 1.46 1.40

The worst 5 of 8 bond angle outliers are listed below:
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Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(°)
9 Q 5000 | ADP | PA-O3A-PB | -4.31 118.87 132.57
9 q 5000 | ADP | PA-O3A-PB | -4.30 118.90 132.57
9 Q 5000 | ADP | N3-C2-N1 |-3.34 123.29 128.68
9 q 5000 | ADP | N3-C2-N1 | -3.30 123.36 128.68
9 q 5000 | ADP | C4-04’-C1’ | -2.83 106.88 109.83

There are no chirality outliers.

All (4) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
9 q 5000 | ADP | C5-05-PA-O2A
9 q 5000 | ADP | C5-0O5-PA-O3A
9 Q 5000 | ADP | C5-0O5-PA-O3A
9 Q 5000 | ADP | C5-05-PA-O1A

There are no ring outliers.

1 monomer is involved in 5 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
9 Q 5000 | ADP 5 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand ADP Q 5000
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Ligand ADP ¢q 5000
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5.7 Other polymers (i)

There are no such residues in this entry.
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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