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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 8.60 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 l N 50
Ramachandran outliers 0 T 8.0%
Sidechain outliers 0 W 11.6%
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 451 e 57% 7% . 9%
2 B 445 A 56% 18% ?
3 C 315 48% 9% - 42%
3 E 315 49% 8% - 42%
4 D 250 44% 14% . 39%
4 F 250 43% 15% 39%
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2  Entry composition (i)

There are 9 unique types of molecules in this entry. The entry contains 12154 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 alpha tubulin, Chain A from PDB 1JFF.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 412 3227 2043 551 613 20 0 0

e Molecule 2 is a protein called beta tubulin, Chain B from PDB 1JFF.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N 0O S
2 B 426 3351 2105 575 646 25 0 0

e Molecule 3 is a protein called NDC80-SPC25 chimera protein, Chain B from PDB 2VE7
(Ndc80 bonsai).

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
3 C 182 1465 950 229 274 12 0 0

Total C N O S
3 b 182 1465 950 229 274 12 0 0

There are 4 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
C 79 MET - EXPRESSION TAG | UNP Q05DQ6
C 393 GLN ASN CONFLICT UNP Q9HBM1
E 79 MET - EXPRESSION TAG | UNP Q05DQ6
E 393 GLN ASN CONFLICT UNP Q9HBM1

e Molecule 4 is a protein called NUF2-SPC24 chimera protein, Chain D from PDB 2VE7
(Ndc80 bonsai).

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 D 153 1261 818 215 217 11 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 K 153 1261 818 215 217 11 0 0

There are 14 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
D -4 GLY - EXPRESSION TAG UNP B1AQT4
D -3 PRO - EXPRESSION TAG UNP B1AQT4
D -2 LEU - EXPRESSION TAG UNP B1AQT4
D -1 GLY - EXPRESSION TAG UNP B1AQT4
D 0 SER - EXPRESSION TAG UNP B1AQT4
D 72 GLY GLU | ENGINEERED MUTATION | UNP B1AQT4
D 200 GLU ASP CONFLICT UNP C9JGC4
F -4 GLY - EXPRESSION TAG UNP B1AQT4
F -3 PRO - EXPRESSION TAG UNP B1AQT4
F -2 LEU - EXPRESSION TAG UNP B1AQT4
F -1 GLY - EXPRESSION TAG UNP B1AQT4
F 0 SER - EXPRESSION TAG UNP B1AQT4
F 72 GLY GLU | ENGINEERED MUTATION | UNP B1AQT4
F 200 GLU ASP CONFLICT UNP C9JGC4

e Molecule 5 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol

Chain

Residues

Atoms

AltConf

3

A

Total

! 1

7n
1

0

e Molecule 6 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol

Chain

Residues

Atoms

AltConf

6

A

Total

! 1

Mg
1

0

e Molecule 7 is GUANOSINE-5-TRIPHOSPHATE (three-letter code: GTP) (formula:
CioH16N5014P3).
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Mol | Chain | Residues Atoms AltConf
Total C N O P
7 A 1 32 10 5 14 3 0

e Molecule 8 is GUANOSINE-5-DIPHOSPHATE (three-letter code: GDP) (formula:

C1oH15N5011Ps).
0
,_.“:‘_\ N
Jo LD
o/ ]
/ o
A
Ho o
“g 04
HO
P—on
o
Mol | Chain | Residues Atoms AltConf
Total C N O P
8 B 1 28 10 5 11 2 0

e Molecule 9 is TAXOL (three-letter code: TA1) (formula: Cy7H5:NO1y).
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TA1

P ./_,|\_:_‘ OH 5 X //L
gl < -
Mol | Chain | Residues Atoms AltConf
Total C N O
’ ; ! 62 47 1 14 0

WO RLDWIDE

£x

PROTEIN DATA BANK



3170

9%

17%

57%

wwPDB EM Map/Model Validation Report

16%

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: alpha tubulin, Chain A from PDB 1JFF

3 Residue-property plots (i)

Page 7
Chain A:

T | oger1 8871 6%CN TIEL 08EN 1971 | gerd LETN
T9H BTN 818 8%C1 118 6LES 991 $ETD 9673
| seTd 981N 01€D | 8leT a9y €ETh | g6TA
2451 98Tk | 60EH LLEW 94 TETT $6TT
TZTH %8Td 80€Y | 9uE0 6£%S £9d €670
o ogr@  gsTd | L08d aLen 8€%a . | z6TH
61T z8TA THe1 90£a I LEVA 63N T6TA
8TTA 187A 1928 50D 98%D . 8gn 061S
LIT1 08TV 5083 zLeb LAY L8¥ €21 6811
911a 6LTL . | eoen | TLEA pEVE 1 47 881L
e sus [ | eevE 9N TZTA 18TV
HITI LLTA L€2S . ZEVA 2 £G4 | ozia | 981N
Certa L outh 9gzs 1€%a © (473 6111 G8TA
[433) 9L1d GETA \.m-.mn 1 I wm; $81d
LTt . weer 862d 821 | estE
0111 . eezh 1 $9€d | LEwY 691 STTA Z8TA
| 60TL [434) 9620 £9€A 9THY 8%y BITT 18TA
80TA TLTI 7RI 1 T9EA a2t . upE €178 08TL
LOTH 0LTS 0£21 1621 1981 ¥THa 91 A 6.10
9079 | 69Td 622y 0628 1 ract 1 111D | 8L18
50T 891d 822N 9gg1 TTh T%a o118 LLTA
m: E W= = ol
99TY 922N £9€A 814 E 80T
ZOTN 5978 92Tl 9821 zGEN o oLTvE = LOTH $LTS
TOTN $9TH | bZeR I 1984 9T%) — 9gk 9079 €L1d
00TV £9TY £22L 1 Yt m ags S0y TLIA
661 [ ] Teed £82H 8ved batsct [ €D 20TV TLTA
8318 jida 28TA L5ED STHH I €OTM 1
79 1871 ocea [Wisevll I T A . zotn 8oL
99Ty 08z3 TT%d m M 1€ L9TN
969 | gqta | 6LzE BHEA | ot®d rs} 0£1 99TH
] »STH 8Lev gved 6071 e | ez | gor1
0£1 261 €871 91ZN 1428 | zwedb 80%A o= 8zH 869 5974
[ | 160 zar1 24 oz T9€1 LOWH m e 168 | gota
921 063 1918 | pTeM glzh 0%EL | oowH | | oza 96b z91d
920 68d €120 $.2d | 6gEd S0%A = qzs I
BTk 8gH (4241 sy 8gel I -
£¢1 184 | TrRa TLTk LEEL = €61 85TH
[2act 981 LBTS (3198 TLTL 9g€) ToPY O 264 1811
 TeM [ | | opTD 6021 0Lgy ggET 1073 TTH LoTen 95Ty
029 €8k SHTL | s0ev | 6921 I | 00%Y = 0zd 06 qgT1Ss
6TV z8L #HTD 1028 89zd 66€% = 613 68d 11
Cem | 189 ewID 90z zeel 86N = i | | es11
L19 08L 247 902a TEEV L6ET o L19 981 (2351
9TI 6.4 EE  voon I 96£Q = L oetx asb TSTL
STh 0%1S £02H 92y g6€d + STh 89 0STH
PIA f 6ETH zozd | g9zd 8zEA H6EN < Lo £84 G
€19 QLI 814 102Y 29zk Lzea | g6EH - N €19 1 8919
a3 HLA LETA 002D 19zd ozex z68a 1% < z10 1518
11 eL1 9818 6610 | o9zA gzed 1661 11h 6.4
01 zLd GgTd 8618 6821 #2EA 06£Y4 e 019
6A 1.8 $ETH L6TH | sgeN 1 68EV N | eV
8H ©ooL1 £ET 9614 LSTL ozey 88EH < 8b SLH 4%
LI 690 ZETT 9611 I 6TEX = .. LI (445
LS 89 I | weTL 8TET o an 98 I
a1 194 €6TL 928 LIET 2 o an
% 994 6270 | T6TH | gsTl 97€D #8ET [} = $I 6€TH
- sov | sgrb T6TL [T [ 450) £8EY M < bt 0LT 8ETL
4 9 1310 06TL 1520 | pIEY | gsEl < 4 690 LETT
[aaw gd | eEmv 6811 0szA ETEN 1861 ° O D [sen 9eTh

RLDWIDE
EMDataBank

Unified Data Resource for J0EM

0O
PROTEIN DATA BANK

ZPDE
e

W


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

3170

wwPDB EM Map/Model Validation Report

Page 8

80€Y

["s0e0 |
Y0EV
£0EY

L62a
9624

v62h

1621

9821

8.2H
Llcs
9.TL

v.lcd

Tlcd

0Lzd
69CTH
89¢4

44

c9ocTd
T92d

9ewh
SEVA
i)

0€%S

8T%1

oTHN
STYI

ceha
114414
0zva

8T%d
L1%3

{484
ANES

e Molecule 3: NDC80-SPC25 chimera protein, Chain B from PDB 2VE7 (Ndc80 bonsai)
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e Molecule 3: NDC80-SPC25 chimera protein, Chain B from PDB 2VE7 (Ndc80 bonsai)
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e Molecule 4: NUF2-SPC24 chimera protein, Chain D from PDB 2VE7 (Ndc80 bonsai)
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D103
F104
R119
I125

e Molecule 4: NUF2-SPC24 chimera protein, Chain D from PDB 2VE7 (Ndc80 bonsai)

Chain F: 43% 15% . 39%
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4 Experimental information (i)
Property Value Source
Reconstruction method HELICAL Depositor
Imposed symmetry POINT, Not provided Depositor
Number of images Not provided Depositor
Resolution determination method | FSC at 0.143 cutoff Depositor
CTF correction method Not provided Depositor
Microscope FEI TECNAI F20 Depositor
Voltage (kV) 200 Depositor
Electron dose (e~ /A”) 15 Depositor
Minimum defocus (nm) 1200 Depositor
Maximum defocus (nm) 2200 Depositor
Magnification 50000 Depositor
Image detector Kodak SO163 film 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: GDP,
GTP, ZN, TA1, 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 0.50 0/3300 0.73 0/4482

2 B 0.51 0/3426 0.76 2/4642 (0.0%)

3 C 0.54 0/1502 0.62 0/2027

3 E 0.54 0/1502 0.62 0/2027

4 D 0.61 0/1295 0.68 1/1751 (0.1%)

4 F 0.61 0/1295 0.68 1/1751 (0.1%)
All All 0.54 | 0/12320 | 0.70 | 4/16680 (0.0%)

There are no bond length outliers.

All (4) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(?)
2 B 235 | MET | CG-SD-CE | 6.09 109.95 100.20
2 B 217 | LEU N-CA-C -5.36 96.53 111.00
4 D 31 LEU | CA-CB-CG | 5.24 127.36 115.30
4 F 31 LEU | CA-CB-CG | 5.22 127.31 115.30

There are no chirality outliers.

There are no planarity outliers.

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 3227 0 3143 551 0
Continued on next page...
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 B 3351 0 3228 953 0
3 C 1465 0 1432 46 0
3 E 1465 0 1432 27 0
4 D 1261 0 1263 33 0
4 F 1261 0 1263 o1 0
d A 1 0 0 0 0
6 A 1 0 0 0 0
7 A 32 0 12 4 0
8 B 28 0 12 1 0
9 B 62 0 ol 5 0

All All 12154 0 11836 1198 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 50.

The worst 5 of 1198 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:C:115:LYS:NZ | 3:E:81:LYS:HZ3 1.04 1.49
3:C:115:LYS:HZ3 | 3:E:81:LYS:NZ 1.06 1.41
3:C:141:GLU:CD | 4:F:29:LYS:HD2 1.03 1.38
3:C:141:GLU:OE1 | 4:F:29:LYS:CE 1.71 1.38
3:C:141:GLU:OE2 | 4:F:26:ALA:CA 1.85 1.24

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 408 /451 (90%) 266 (65%) | 83 (20%) | 59 (14%) mlﬂ
2 B 424/445 (95%) 274 (65%) | 94 (22%) | 56 (13%) 0]

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
3 C 178/315 (56%) 167 (94%) 9 (5%) 2 (1%) 17, 63
3 E 178/315 (56%) 167 (94%) 9 (5%) 2 (1%) 177 63
4 D 151/250 (60%) 144 (95%) 7 (5%) 0
4 F 151/250 (60%) | 144 (95%) | 7 (5%) 0 100 ] [ 100]
All All 1490/2026 (74%) | 1162 (78%) | 209 (14%) | 119 (8%) 19

5 of 119 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 96 LYS
1 A 97 GLU
1 A 108 TYR
1 A 109 THR
1 A 141 PHE

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 A 347/377 (92%) 298 (86%) | 49 (14%) 26

2 B 367/381 (96%) 307 (84%) | 60 (16%) 20

3 C 163/279 (58%) 155 (95%) 8 (5%) 31 67

3 E 163/279 (58%) 155 (95%) 8 (5%) 31 67

4 D 140/226 (62%) 126 (90%) | 14 (10%) 9] 38

4 F 140/226 (62%) 126 (90%) | 14 (10%) 9 38
All | Al | 1320/1768 (75%) | 1167 (88%) | 153 (12%) 32

5 of 153 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 174 SER
2 B 275 LEU

Continued on next page...
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Continued from previous page...
Mol | Chain | Res | Type
F 24 THR
B 201 THR
B 224 TYR

DO DO v

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 45 such
sidechains are listed below:

Mol | Chain | Res | Type
2 B 331 GLN
2 B 406 HIS
4 F 129 HIS
2 B 337 ASN
2 B 436 GLN

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.

5.6 Ligand geometry (i)

Of 5 ligands modelled in this entry, 2 are monoatomic - leaving 3 for Mogul analysis.

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).

Mol | Type | Chain | Res | Link Bond lengths Bond angles

Counts | RMSZ | #|Z| > 2 Counts RMSZ | #|Z| > 2

7 GTP A 920 6 26,34,34 | 1.35 1 (3%) 29,54,54 2.28 4 (13%)
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | | " "RMSZ [ #12|>2 | Counts | RMSZ | #]7] > 2
GDP B 800 - 24,30,30 | 2.65 8 (33%) 26,47,47 3.29 8 (30%)
TA1 B 820 - 68,68,68 | 1.93 20 (29%) | 102,105,105 | 1.31 8 (7%)

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.

no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals Torsions Rings
7 GTP A 920 6 - 0/18/38/38 | 0/3/3/3
8 GDP B 800 - - 0/12/32/32 | 0/3/3/3
9 TA1 B 820 - - 0/41/127/127 | 0/5/7/7

The worst 5 of 29 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
9 B 820 | TA1 | C08-C07 | -4.96 1.25 1.38
8 B 800 | GDP | PB-O2B | -4.18 1.40 1.54
9 B 820 | TA1 | C04-C03 | -2.32 1.44 1.49
9 B 820 | TA1 | C10-C02 | 2.02 1.62 1.57
9 B 820 | TA1 | C18-C20 | 2.04 1.62 1.56

The worst 5 of 20 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
8 B 800 | GDP C6-Ch-C4 -9.93 109.51 120.86
7 A 920 | GTP C5-C6-N1 =777 113.36 123.52
8 B 800 | GDP N2-C2-N1 -5.69 107.81 117.20
8 B 800 | GDP N3-C2-N1 -5.35 120.27 127.56
9 B 820 | TA1l | C06-C05-C04 | -4.84 114.58 120.35

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

3 monomers are involved in 10 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
7 A 920 | GTP 4 0
8 B 800 | GDP 1 0
9 B 820 | TA1 5 0
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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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