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The following versions of software and data (see references (1)) were used in the production of this report:

EMDB validation analysis : 0.0.1.dev43
Mogul : 1.8.5(274361), CSD as541be (2020)
MolProbity : 4.02b-467

buster-report : 1.1.7 (2018)
Percentile statistics :  20191225.v01 (using entries in the PDB archive December 25th 2019)
MapQ : 1.9.9
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.31.2
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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 3.70 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
Ramachandran outliers I 0.0%
Sidechain outliers I 0 =0.4%

Worse Better
0 Percentile relative to all structures

1 Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Ramachandran outliers 154571 4023
Sidechain outliers 154315 3826

The table below summarises the geometric issues observed across the polymeric chains and their fit
to the map. The red, orange, yellow and green segments of the bar indicate the fraction of residues
that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria respectively. 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%
The upper red bar (where present) indicates the fraction of residues that have poor fit to the EM
map (all-atom inclusion < 40%). The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
1 AA 443 = 97%
1 AC 443 - 97%
1 AE 443 n 97%
1 AG 443 - 97%
1 Al 443 - 96% T
1 AK 443 - 97% T
1 BA 443 = 98%
1 BC 443 - 96%
1 BE 443 = 97%

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

Mol | Chain | Length Quality of chain
1 BG 443 - 96%
1 BI 443 = 97%
1 BK 443 - 96%
1 CA 443 - 96%
1 cC 443 - 96%
1 CE 443 n 96%
1 CG 443 n 96%
1 CI 443 - 96%
1 CK 443 - 96%
1 DC 443 - 96%
1 DE 443 - 96%
1 DG 443 - 96%
1 DI 443 - 96%

5%
1 | DK | 443 |™ 5%
1 EA 443 == 96%
1 EC 443 = 96% S
1 EE 443 - 96%
1 EG 443 = 96%
1 El 443 “ 96%
1 EK 443 & 96%
1 FA 443 = 96%
1 FC 443 = 96%
1 FE 443 - 96%
1 FG 443 - 96%
1 FI 443 - 96%

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

Mol | Chain | Length Quality of chain
5%
1 FK 443 96%
6%
1 GC 443 96%
5%
1 GE 443 | == T
5%
1 GG 443 - 96%
5%
1 CI 143 | = —
6%
1 GK 443 | So%
7%
1 GM 443 — 96% -
18%
1 HC 443 — 96%
18%
1 HE qq3 | — — —
13%
1 HG 443 — 96%
14%
1 HI qqy | — —
16%
1 HK 43 | — 5o,
16%
1 HM 443 95% .-
11%
1 IC gy | =
11%
1 IE 443 | 565
10%
1 IG gy | —
10%
1 11 443 | — 5e%
10%
1 K g3 | o —
10%
1 IM qq3 | T
6%
1 JC 143 | — —
1 JE 143 | == T —
1 JG 443 - 96%
1 JI 443 . 96%
1 JK 443 . 96%
5%
1 IM 443 | == — —

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

Mol | Chain | Length Quality of chain
1 KC 443 - 96%
1 KE 443 = 96% T
1 KG 443 - 96%
1 KI 443 - 96%
5%
1| KK | 443 |™ 5%
1 LC 443 - 96% S
1 LE 443 - 96%
1 LG 443 n 96%
1 LI 443 - 96%
6%
1 | LK 43 | 5%
1 MC 443 = 97%
1 ME 443 - 96%
1 MG 443 - 97%
1 MI 443 - 96%
1 MK 443 = 97%
2 AB 451 = 96%
2 AD 451 = 96%
2 AF 451 - 95%
2 AH 451 - 95% 5%
2 AJ 451 = 96%
2 AL 451 = 95% 5%
2 BB 451 7_A) 97%
2 BD 451 = 95% 5%
2 BF 451 = 97%
2 BH 451 - 95% 5%

Continued on next page...
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Mol | Chain | Length Quality of chain
g y
5%
2 BJ 451 97%
7%
2 BL 451 95% 5%
2 CB 451 | ® 555 7
2 CD 451 = 95% 5%
2 CF 451 = 95% 5%
2 CH 451 = 95% 5%
2 CJ 451 - 95% 5%
2 DB 451 - 95% 5%
2 DD 451 - 95% 5%
2 DF 451 - 95% 5%
2 DH 451 - 95% 5%
5%
2 DJ 451 | = 555, -
5%
2 DL 451 | == 5o =
5%
2 EB 451 | = 7
8%
2 | ED | 451 |T I 5%
5%
2 EF 451 | == 5T —
2 EH 451 - 95% 5%
5%
2 EJ 451 | == 57
7%
2 EL 451 — 94% 5%
6%
2 FB 451 — 95% 5%
5%
2 FD 451 - 95% 5%
2 FF 451 - 95% 5%
5%
2 FH 451 | = 5o -—
2 FJ 451 - 95% 5%
5%
2 FL 451 | 5o =

Continued on next page...
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Mol | Chain | Length Quality of chain
7%
2 GD 451 95% 5%
2 GF 451 | 5o =
5%
2 GH 451 | 555 =
5%
2 GJ 451 - 95% 5%
5%
2 GL 451 — 95% 5%
6%
2 HD 4] | — 505 =
1%
2 HF 451 r— 95% 5%
14%
2 HH 451 r— 95% 5%
1%
2 HJ 451 r— 95% 5%
16%
2 HL 451 — 95% 5%
10%
2 1D 451 r— 95% 5%
8%
2 IF 451 | 555, -
10%
2 H 451 | 5o =
7%
2 1J 451 | T =
1%
2 IL 451 r— 95% 5%
5%
2 JB 451 - 95% 5%
5%
2 JD 451 — 95% 5%
5%
2 JF 451 - 95% 5%
5%
2 JH 451 - 95% 5%
2 JJ 451 | ™= 555, 5
5%
2 JL 451 - 95% 5%
5%
2 KB 451 - 95% 5%
7%
2 KD 451 | 5o -—
P KF 451 | ™= 5o ——
5%
2 KH 451 | 5o m—

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

Mol | Chain | Length Quality of chain
5%
2 KJ 451 94% 5%
5%
2 KL 451 94% 5%
2 LB 451 = 95% 5%
5%
2 LD 451 | 5o b7
2 LF 451 - 95% 5%
6%
2 LH 451 | 55% =
5%
2 LJ 451 - 95% 5%
6%
2 LL 451 | 5o, =
7%
2 MB 451 | 5o, =
8%
2 MD 451 | 57,
5%
2 MF 451 - 95% 5%
5%
2 MH 451 | 5o,
5%
2 MJ 451 | == 5o =
7%
2 ML 451 | 7
8%
3 a 618 r— 53% 47%
4%
3 b 618 98%
3%
3 c 618 98%
6%
3 d 618 r— 46% 52%
15%
4 e 201 92% 7%
13%
4 f 201 — 92% 7%
—
4 g 201 72% 28%
7%
5 h 758 —— 77% 23%
2%
5 i 758 77% 23%
16%
5 j 758 77% 23%
7%
6 k 528 73% 27%

Continued on next page...
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Mol | Chain | Length Quality of chain
6%
6 1 528 — 73% 27%
2%
6 S 528 — 54% 46%
15%
7 m 421 — 82% 16%
2%
7 n 421 — 83% 16%
7%
7 0 421 r— 83% 16%
19%
8 p 89 99%
13%
8 q 89 99%
16%
g . %9 E—— o
23%
.
9 A 190 98%
7%
9 B 190 |FET— 5T
28%
.
9 C 190 98%
50%
.
10 P 606 71% 29%
36%
T —
10 Q 606 71% 29%
50%
—
10 R 606 71% 29%
2%
T ——
10 S 606 71% 29%
10 7 606 15% 85%
34%
T ———————
10 aa 606 48% 52%
10 ce 606 15% 85%
28%
T —
11 T 93 68% 32%
23%
.
11 U 93 62% 38%
37%
I
11 Vv 93 72% 28%
25%
.
11 %Y 93 68% 32%
20%
I
12 D 2257 67% 33%
20%
—
12 E 2257 67% 33%
12 bb 2257 | ™o =

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

Mol | Chain | Length Quality of chain
27%
I
13 F 1074 91% 9%
31%
T —
13 G 1074 92% 8%
27%
T ——
13 1074 91% 9%
31%
T ———
13 I 1074 92% 8%
15%
14 J 976 — 68% 32%
14%
14 K 976 — 68% 32%
32%
T —
15 L 222 48% 52%
2%
|
15 M 222 48% 52%
27%
.
15 N 222 48% 52%
38%
.
15 O 222 48% 52%
31%
]
15 X 222 48% 52%
73%
.
15 Y 222 48% 52%
7%
16 Al 48 100%
2%
17 A2 77 100%
13%
17 A4 77 100%
3%
18 A3 47 100%
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2 Entry composition (i)

There are 21 unique types of molecules in this entry. The entry contains 618760 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 Tubulin beta.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
1 AA 431 3379 2121 579 649 30 0 0

Total C N O S
1 AC 430 3370 2116 578 646 30 0 0

Total C N O S
1 AE 431 3379 2121 579 649 30 0 0

Total C N O S
1 AG 431 3379 2121 579 649 30 0 0

Total C N O S
1 Al 431 3379 2121 579 649 30 0 0

Total C N O S
1 AK 431 3379 2121 579 649 30 0 0

Total C N O S
1 BA 432 3388 2126 580 652 30 0 0

Total C N O S
1 BC 427 3354 2107 575 642 30 0 0

Total C N O S
1 BE 432 3388 2126 580 652 30 0 0

Total C N O S
1 BG 427 3354 2107 575 642 30 0 0

Total C N O S
1 Bl 432 3388 2126 580 652 30 0 0

Total C N O S
1 BK 427 3354 2107 575 642 30 0 0

Total C N O S
1 cC 427 3354 2107 575 642 30 0 0

Total C N O S
1 CE 427 3354 2107 575 642 30 0 0

Total C N O S
1 CG 427 3354 2107 575 642 30 0 0

Total C N O S
1 CI 427 3354 2107 575 642 30 0 0

Total C N O S
1 CK 427 3354 2107 575 642 30 0 0

Continued on next page...
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Mol | Chain | Residues Atoms AltConf | Trace
! be 421 ggf”)zl 21%7 51;15 622 3S() 0 0
! DE 421 gggzl 210()7 51;15 622 3S() 0 0
! bG 421 gggzl 21(2)7 51;15 622 38() 0 0
1 bl 421 gggil 21(2)7 51;15 651)2 38() 0 0
1 DK 421 gggil 21%7 51;15 651)2 BSO 0 0
L EA 421 ’ggt;ll 21CO7 51;5 622 SSO 0 0
L EC 421 ’ggt;;ll 21CO7 51;5 622 SSO 0 0
L EE 421 ?3)211 21%7 51;15 622 SSO 0 0
L EG 421 gggil 21%7 51;15 6(22 SSO 0 0
L kil 421 gggjll 21007 51;15 6(22 SSO 0 0
L EK 421 rgggil 21007 51;15 6(432 SSO 0 0
L FA 421 rgggzl 21007 51;15 6(22 SSO 0 0
L FC 421 rgggzl 21007 51;15 6(22 SSO 0 0
L FE 421 gggzl 21%7 51;15 6(22 3SO 0 0
L FG 421 rgggzl 21007 51;15 6(22 3SO 0 0
L F 421 rgggil 21(2)7 51;15 6(22 380 0 0
L FK 421 gggil 21(2)7 51;I5 6(22 3SO 0 0
L GC 421 gggil 21(5)7 5§5 6(22 380 0 0
L GE 421 gggil 21(5)7 51;15 651)2 380 0 0
L GG 421 gggil 21(5)7 51;15 651)2 380 0 0
! GI 421 gggzl 21(5)7 51;15 651)2 380 0 0

Continued on next page...
$roe
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Continued from previous page...

Mol | Chain | Residues Atoms AltConf | Trace
! GK 421 ggf”)zl 21%7 51;15 622 3S() 0 0
! GM 421 gggzl 210()7 51;15 622 3S() 0 0
! He 421 gggzl 21(2)7 51;15 622 38() 0 0
1 HE 421 gggil 21(2)7 51;15 651)2 38() 0 0
1 HG 421 gggil 21%7 51;15 651)2 BSO 0 0
L Hl 421 ’ggt;ll 21CO7 51;5 622 SSO 0 0
L HK 421 ’ggt;;ll 21CO7 51;5 622 SSO 0 0
L HM 421 ?3)211 21%7 51;15 622 SSO 0 0
L 1c 421 gggil 21%7 51;15 6(22 SSO 0 0
L e 421 gggjll 21007 51;15 6(22 SSO 0 0
L 1G 421 rgggil 21007 51;15 6(432 SSO 0 0
L 11 421 rgggzl 21007 51;15 6(22 SSO 0 0
L IK 421 rgggzl 21007 51;15 6(22 SSO 0 0
L M 421 gggzl 21%7 51;15 6(22 3SO 0 0
L 1€ 421 rgggzl 21007 51;15 6(22 3SO 0 0
L JE 421 rgggil 21(2)7 51;15 6(22 380 0 0
L G 421 gggil 21(2)7 51;I5 6(22 3SO 0 0
L I 426 13:;251 21(5)3 5§4 6(??9 380 0 0
L K 421 gggil 21(5)7 51;15 651)2 380 0 0
L M 426 ggflaél 21(5)3 51;14 6(3)9 380 0 0
! KC 421 gggzl 21(5)7 51;15 651)2 380 0 0

Continued on next page...
$roe
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Mol | Chain | Residues Atoms AltConf | Trace
L KE 421 gggzl 2 1%7 51;15 622 3S() 0 0
L KG 421 gggzl 2 1CO7 51;15 622 3S() 0 0
L Kl 421 1?:;;11 2 1(2)7 51;15 622 38() 0 0
L KK 421 gggil 2 1%7 51;15 651)2 38() 0 0
L LC 421 gggil 2 1%7 51;15 651)2 3SO 0 0
L LE 427 ’ggt;ll 2 1CO7 51;5 651)2 380 ¥ 0
L LG 427 ’gggil 2 1CO7 51;5 622 SSO ¥ 0
L L 427 gggil 2 1%7 51;15 622 SSO ¥ 0
L LK 427 gggil 2 1(2)7 51;15 6(22 SSO 0 0
L MC 431 gg%l 21021 51;19 6(29 SSO 0 0
L ME 427 gggil 2 1CO7 51;15 6(22 SSO 0 0
L MG 131 gg%l 21C21 51;19 6(29 SSO 0 0
L MI 427 gggzl 2 1CO7 51;15 6(22 SSO 0 0
L MK 131 gg%l 21021 51;19 6(29 SSO 0 0
L CA 427 gggzl 2 1C()7 51;15 6(22 3SO 0 0

e Molecule 2 is a protein called Tubulin alpha.

Mol | Chain | Residues Atoms AltConf | Trace
2| AB B2 iy a0 2 0 0
2 AD 132 gggl 2 1C23 51;10 6(130 282 0 0
2| AF B2 iy a0 a2 0 0
2 A 430 ggiéll 2 101 6 5218 6(??5 282 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
2 A 432 gggzl 21024 51;10 6(;9 282 0 0
2 AL 430 TB‘(;EI 21016 51(\518 6(;5 2S2 0 0
2 BB 438 ggg 21(316 51;17 628 2S2 0 0
2 BD 430 ggﬁlall 21016 512518 6(?35 282 0 0
2 B 438 ggg?’)l 21(516 51;17 651)8 2S2 0 0
2 BH 430 132531 21016 51(\;8 6(3)5 2S2 0 0
2| B 85| g oue 7 ok o 0 0
2 BL 430 ggﬁl 21Cl6 51f\318 6(??5 282 0 0
2 B 429 ggg;l 21013 5127 6(??3 282 0 0
2 ¢b 429 ggg;l 21013 51(\;7 6(??3 282 0 0
2 CF 429 rgggzl 21013 51(\;7 6(??3 282 0 0
2 o 429 rgggzl 21013 51(\517 6(??3 282 0 0
2 ©J 430 rggil 21016 51(\318 6(??5 282 0 0
2 bB 430 ggﬁl 21?16 52]8 6(??5 282 0 0
2 bb 429 rgggzl 21013 5127 6(;3 282 0 0
2 bE 430 rggﬁl 21016 5128 6(3?5 282 0 0
2 bH 430 ggﬁl 21016 5128 6(??5 282 0 0
2 bJ 430 ggﬁl 21016 5128 6(??5 282 0 0
2 bL 430 ril):gﬁlall 21016 5128 625 282 0 0
2 kB 438 ggga?)l 21(316 51;17 651)8 282 0 0
2 ED 429 ggga; 21013 51(\517 623 282 0 0

Continued on next page...
$roe
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Mol | Chain | Residues Atoms AltConf | Trace
2 = 439 ggg;l 2129 51;18 6?0 282 0 0
2 EH 429 gggzl 21013 51;5]7 6(;3 2S2 0 0
2 &) 438 TB?E)? 21(316 51;17 628 2S2 0 0
2 EL 429 gggaSI 21013 512517 6(?33 282 0 0
2 B 430 ggﬁlall 21Cl6 5128 6(3)5 282 0 0
2 b 430 ’ggil 21C16 51(\;8 6(3)5 282 0 0
2 FE 430 ’ggfl?l 21Cl6 51f\3I8 6(??5 282 0 0
2 FH 430 iggﬁl 21Cl6 51f\318 6(??5 282 0 0
2 ) 430 gg?l? 21(316 5128 6(??5 282 0 0
2 L 430 ggﬁl 21016 51(\;8 6(??5 282 0 0
2 GD 430 rggﬁl 21016 51(\;8 6(??5 282 0 0
2 GF 430 ggfl?ll 21016 51(\518 6(??5 282 0 0
2 GH 430 rggﬁl 21016 51(\318 6(??5 282 0 0
2 GJ 430 gg?ll 21016 52]8 6(??5 282 0 0
2 GL 430 rggzl 21016 5128 6(??5 282 0 0
2 HD 430 rggﬁl 21016 5128 6(3?5 282 0 0
2 HE 430 ggﬁl 21016 5128 6(??5 282 0 0
2 HH 430 ggﬁl 21016 5128 6(??5 282 0 0
2 HJ 428 ril’:ggaél 21(5)8 52]6 620 282 0 0
2 HL 430 ggflall 21016 51;5]8 6(3)5 282 0 0
2 1D 429 ggga; 21013 51;5]7 623 282 0 0

Continued on next page...
$roe
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Mol | Chain | Residues Atoms AltConf | Trace
2 ¥ 430 ggﬁil 21016 51(\318 6(;5 282 0 0
2 I 429 gggzl 21013 51;5]7 6(;3 2S2 0 0
2 1 430 TB‘(;EI 21Cl6 5128 625 2S2 0 0
2 IL 429 gggaSI 21013 512517 6(?33 282 0 0
2 B 430 ggﬁlall 21Cl6 5128 6(3)5 282 0 0
2 D 430 ’ggil 21C16 51(\;8 6(3)5 282 0 0
2 ¥ 430 ’ggfl?l 21Cl6 51f\3I8 6(??5 282 0 0
2 JH 430 iggﬁl 21Cl6 51f\318 6(??5 282 0 0
2 1) 429 gg;gl 21(313 5127 6(??3 282 0 0
2 L 429 ggg;l 21013 51(\;7 6(??3 282 0 0
2 KB 429 rgggzl 21013 51(\;7 6(??3 282 0 0
2 KD 430 ggfl?ll 21016 51(\518 6(??5 282 0 0
2 KE 429 rgggzl 21013 51(\317 6(??3 282 0 0
2 KH 430 gg?ll 21016 52]8 6(??5 282 0 0
2 KJ 429 gggfgl 21013 5127 6(??3 282 0 0
2 KL 430 rggﬁl 21016 5128 6(3?5 282 0 0
2 LB 430 ggﬁl 21016 5128 6(??5 282 0 0
2 LD 430 ggﬁl 21016 5128 6(??5 282 0 0
2 LE 430 ril’:gzall 21(?16 52]8 625 282 0 0
2 LH 430 ggflall 21016 51;5]8 6(3)5 282 0 0
2 LJ 430 ggflall 21016 51;5]8 625 282 0 0

Continued on next page...
$roe
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Mol | Chain | Residues Atoms AltConf | Trace
2 LL 430 ggil 21016 51(\518 6(;5 282 0 0
2 MB 430 ggil 21016 51(\518 6(;5 2S2 0 0
2 MD 439 gggzl 21(319 51;18 6(5)0 2S2 0 0
2 ME 430 ggi?l 21016 512518 6(?35 282 0 0
2 MH 440 gzgil 21C52 51;19 6(5)1 2S2 0 0
2 MJ 430 rl:;gﬁl 21016 51(\;8 6(3)5 2S2 0 0
2 | ML M0 | i s a1 2 0 0

e Molecule 3 is a protein called Cilia- and flagella-associated protein 20.

Mol | Chain | Residues Atoms AltConf | Trace
3 A 325 gg;%l 145;1 41;2 4(5)3 1S4 0 0

s b 617 Z‘;g;l 25?23 81;I4 8(5)7 383 0 0

s ¢ O17 Zgg;l 25?23 81§4 8(5)7 3S3 0 0

3| d 25| o 13045 w07 4(59 189 0 0

e Molecule 4 is a protein called Unknown protein.

Mol | Chain | Residues Atoms AltConf | Trace
4 ¢ 186 ?ZE;T 8?6 21;]9 226 § 0 0

4 f 186 ?ZESZI 8;36 21;;9 2(6?6 2 0 0

1 & 145 ?ig%l 630 21;10 2(2)3 2 0 0

e Molecule 5 is a protein called Unknown protein.

Mol | Chain | Residues Atoms AltConf | Trace
g h 585 Zgga; 27(;8 81§6 8(6)6 1S5 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
g : 585 Zg;a; 2%8 8126 826 1S5 0 0
g ] 585 Zg;zl 27C88 82]6 826 1S5 0 0
e Molecule 6 is a protein called Unknown protein.

Mol | Chain | Residues Atoms AltConf | Trace
0 k 388 ggtla; 1557 515\312 5(7)2 2 0 0
0 : 388 ggtlz;l 1557 512\312 5(7)2 2 0 0
0 i 285 gggasl 13CGQ go 4(1)5 zSL 0 0
e Molecule 7 is a protein called FAP65.

Mol | Chain | Residues Atoms AltConf | Trace
! o 352 121%2;1 1(?85 522 5(1)2 2 0 0
! " 352 g(;ga%l 1(?85 522 5(1)2 2 0 0
! © 352 g(;gz;l 16?85 51;52 5(1)2 2 0 0
e Molecule 8 is a protein called FAP70.

Mol | Chain | Residues Atoms AltConf | Trace
i P i 2052 | 4?2 11;15 1(2)9 g 0 0

i q i 1;5053 | 4?2 11;15 1(2)9 g 0 0

i ! i 1;509? | 4;}2 11;15 1(2)9 g 0 0

e Molecule 9 is a protein called FAP147.

Mol | Chain | Residues Atoms AltConf | Trace
9 A 186 ?gg%l 9(832 2126 2(7)5 ? 0 0

) B 186 ?gg%l 922 21(\3]6 2(7)5 ? 0 0

Continued on next page...
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Mol | Chain | Residues Atoms AltConf | Trace

9 ¢ 186 ?gg%l 95312 21(\316 2(7)5 g 0 0
e Molecule 10 is a protein called FAP178.

Mol | Chain | Residues Atoms AltConf | Trace
10 P 433 gztga?)l 153)7 415\;5 4;)6 g 0 0
10 Q 432 gz;aél 15CO4 4154 4;)5 g 0 0
10 R 433 gzg?’)l 15CO7 415\9]5 4;)6 g 0 0
10 5 432 gz;aSI 15CO4 4154 4;)5 g 0 0
0] e 292 TZZ?I 8?0 2152 2(;3 0 0
10} e 89 T7O5t§L 1 4?5 1127 121 § 0 0
10 z 92 T7O7t5a 1 426 1120 1(??4 § 0 0

e Molecule 11 is a protein called Flagellar WD repeat-containing protein Pf20.

Mol | Chain | Residues Atoms AltConf | Trace

n T e W w0 |0
v = (e rol e [

w v e 0|0
KRS IEEE

e Molecule 12 is a protein called Flagellar associated protein.

Mol | Chain | Residues Atoms AltConf | Trace
12 bb 175 ?8?51 6?0 21111 282 g 0 0
12 b 1516 rl;zt;jll 4542 1?16 1?16 0 0
12 E 1516 rl;zt;jll 44042 1?16 1?16 0 0
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e Molecule 13 is a protein called FAP196.

Mol | Chain | Residues Atoms AltConf | Trace
13 K 982 ZZ?ZI 25%8 915\512 9(8)2 0 0
13 G 993 Z(S)gil 28%8 9153 983 0 0
13| H 82 | > ases om o 0 0
13 ! 993 Z(S);Zl 28C98 91;3 9(9)3 0 0

e Molecule 14 is a protein called FAP213.

Mol | Chain | Residues Atoms AltConf | Trace
14 J 666 ggt;jll 2?%0 716\;8 7?2 ZSL 0 0
14 Kk 666 131‘;211 2?3’)0 7128 7(5)2 ZSL 0 0

e Molecule 15 is a protein called FAP225.

Mol | Chain | Residues Atoms AltConf | Trace
15 O 107 T804t fl 5?4 1?4 151)9 ASL 0 0
15 Y 107 T804t fl 5?4 1?4 129 ASL 0 0
15 L 107 T804t fl 5?4 11;4 1(29 ASL 0 0
15 M 107 T804t fl 5?4 1124 1(29 ASL 0 0
1o N 107 T804t fl 5?4 11;4 1(29 ASL 0 0
1o X 107 goélt fl 5?4 11;4 129 ZSL 0 0

e Molecule 16 is a protein called FAP239.

Mol | Chain | Residues Atoms AltConf | Trace

16 | Al 48 el N 0 0
e Molecule 17 is a protein called FAP388.
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Mol | Chain | Residues Atoms AltConf | Trace
17 | A2 77 20;58“1 2;31 ;\; 707 0 0
17 | A4 77 Lol 0 0
e Molecule 18 is a protein called FAP424.

Mol | Chain | Residues Atoms AltConf | Trace
IR IERE

EMD-25361, 7SOM

e Molecule 19 is GUANOSINE-5’-DIPHOSPHATE (three-letter code: GDP) (formula:

Ci10H15N5011P2).
GDP
.
o Moo
y HN_.,- L \
d e
HNT N \ o
o \
.O":-
HOf N
“Ho
OH,
Mol | Chain | Residues Atoms AltConf
Total C N O P
19 . 1 28 10 5 11 2 )
Total C N O P
19 AC 1 28 10 5 11 2 0
Total C N O P
19 AE 1 28 10 5 11 2 0
Total C N O P
19 AG 1 28 10 5 11 2 0
Total C N O P
19 Al 1 28 10 5 11 2 0
Total C N O P
19 AK 1 28 10 5 11 2 0

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

Mol | Chain | Residues Atoms AltConf
o m | 1 WO 0T]
19 | BC 1 ol b2 B ) 0
o | 1 oY on
19 | BG 1 ol b2 B0 0
o m | 1 [ meyoT
o w1 Yo
IS
IS
I
ICEEEL SN
IS
IS
o o Yo
I S
IEIEE SR
oo | 1w orot
ISP
o e 1 oY ot
IS
IR ISR
o m | 1 w oy on]

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

Mol | Chain | Residues Atoms AltConf
o e | 1 W OO0
IS
19 | FC 1 ol b2 B ) 0
o 1 oy or
o ey o
I S
o w1 Yo
IS
IS
IS
NN S
IS
IS
o | o [ oY oT]
o w1 Yo
o w1 oY ot
o w1 oot
o w1 oot
o o w oot
IR ISR
o w1 o on]

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

Mol | Chain | Residues Atoms AltConf
19 | 1G 1 ol b2 B0 0
IR
I
IR
w0 | 1 ey ot
IS
I S
IEEEELE SN
IR S
IEEEL S
IS
o k| Yo
IS
IS S
I S
o w1 oot
IS
o w1 oot
o u | 1 oot
o | 1 oot
19 | MC 1 ol b2 B ) 0

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

Mol | Chain | Residues Atoms AltConf
o we | 1 W OO0
19 | MG 1 Tg;al 1% 1; 8 g 0
AN
o | 1 oY oT
oo 1 ey o

e Molecule 20 is GUANOSINE-5-TRIPHOSPHATE (three-letter code: GTP) (formula:

C10HlGN50141:)3)-
GTP
o}
I N
"l T E - AY
| | Y
2 . P s
H.NT N ‘ ’
e, OH
wo| |
[ o
"o
Moy
F=o.,
nd
om0 |
F~on
oag -
HO_
P o
d ’

Mol | Chain | Residues Atoms AltConf
20 | AB 1 Tg;al 1% E 12 g 0
20 | AD 1 Tg;al 1% E 1(31 5 0
20 | AF 1 Tg;al 1% g 81 5 0
a1 ool
20 | AJ 1 Tg;al 1% 1; 81 g 0
IR

Continued on next page...

WO RLDWIDE

£x

PROTEIN DATA BANK



Page 27

wwPDB EM Validation Summary Report

EMD-25361, 7SOM

Continued from previous page...

Mol | Chain | Residues Atoms AltConf
20 | BB 1 Tg;al 1% g ﬁg 0
20 | BD 1 Tg;al 1% 1; 1(315 0
20 | BF 1 Tg;al 1% g ﬁg 0
20 | BH 1 Tg;al 1% E ﬁg 0
20 | BJ 1 Tg;al 1% g 815 0
wlm | 1 | BEoYoT
wlm | o OO
wlw | 1 [ oNoT
wlw [ 1 [ moNoT
wlm | 1 oY OT
20 | CJ 1 Tgtzal 1% 1;1 1042) 0
wlm | o | mEoYOTI
wlw | o | mEoYoT,
alm | 1 [ BEoYoT,
won | o [ ool
20 | DJ 1 Tg;al 1% 15\} 811; 0
IR
wlm | 1 [T
IR
IR
IR

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

Mol | Chain | Residues Atoms AltConf
20 | EJ 1 Tg;al 1% g ﬁ 5 0
20 | EL 1 Tg;al 1% 1; 12 g 0
20 | FB 1 Tg;al 1% g 12 g 0
20 | FD 1 Tg;al 1% E 1(31 5 0
20 | FF 1 Tg;al 1% g 81 5 0
wlm | o [ BEoYOTI,
20 | FJ 1 Tg;al 1% 1; 31 g 0
alw | o [BEoYoT
wlw | 1 oY OTI
wlw [ 1 oY oT
wlan | 1 oY OTT
20 | GJ 1 Tgtzal 1% 1;1 81 5 0
wla | 1 oo
wlmw | 1 [ mEeYor,
ww | o [ ool
wm | 1 [V
20 | HJ 1 T‘;gal 1% 1; 81 1; 0
IR
IR
aw [ 1 [T
IR

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

Mol | Chain | Residues Atoms AltConf
20 | 1 1 Tg;al 1% g ﬁ 5 0
20 | IL 1 Tg;al 1% 1; 12 g 0
20 | JB 1 Tg;al 1% g 12 g 0
20 | JD 1 Tg;al 1% E 1(31 5 0
20 | JF 1 Tg;al 1% g 81 5 0
wlm | o OO
20 | JJ | Tg;al 1% 1; 81 PS) 0
aln | 1 oo
wlw | 1 | BEoYoT
w1 [ mEeYoT,
alw | 1 [ BEovor
w1 [ BEoYOTI
20 | KIJ 1 ngal 1% 1; 81 5 0
alw | 1 [ mEovor
alw| o [ ool
a | 1 [moyoT
o w1 ooy
o | 1 [moyoT
20 | LJ 1 Tgt;‘l 1C0 1; ﬁ 1; 0
o w1 ooy
20 | MB 1 ngal 100 1; 81 g 0

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

Mol | Chain | Residues Atoms AltConf
20 | MD 1 Tg;al 1% g ﬁ 5 0
20 | MF 1 Tg;al 1% 1; 12 g 0
20 | MH 1 Tg;al 1% g 12 g 0
20 | MJ 1 Tg;al 1% E 1(31 5 0
20 | ML 1 Tg;al 1% g 81 5 0

e Molecule 21 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms AltConf

21 | AB 1 Total - Mg 0
1 1

21 | AD 1 Total - Mg 0
1 1

91 AF 1 Total Mg 0
1 1

91 AT 1 Total Mg 0
1 1

91 AJ 1 Total Mg 0
1 1

91 AL 1 Total Mg 0
1 1

91 BB 1 Total Mg 0
1 1

91 BD 1 Total Mg 0
1 1

91 BF 1 Total Mg 0
1 1

91 BH 1 Total Mg 0
1 1

91 BJ 1 Total Mg 0
1 1

91 BL 1 Total Mg 0
1 1

91 OB 1 Total Mg 0
1 1

21 | CD 1 Toltal N{g 0

Continued on next page...

WO RLDWIDE
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Continued from previous page...

Mol | Chain | Residues Atoms AltConf

21 | CF 1 Total - Mg 0
11

21 | CH 1 Total -~ Mg 0
11

21 | I | Total -~ Mg 0
11

21 | DB 1 Total -~ Mg 0
11

21 | DD 1 Total -~ Mg 0
11

21 | DF 1 Total - Me 0
11

21 | DH 1 Total - Mg 0
11

21 | DJ 1 Total - Mg 0
11

21 | DL 1 Total - Mg 0
11

21 | EB 1 Total - Mg 0
11

21 | EE 1 Total - Mg 0
11

91 | EF 1 Total - Mg 0
11

21 | EH 1 Total - Mg 0
11

21 | EJ 1 Total - Mg 0
11

21 | EL 1 Total Mg 0
11

21 | FB 1 Total Mg 0
11

21 | FD 1 Total - Mg 0
11

21 | FF 1 Total Mg 0
11

21 | FH 1 Total - Mg 0
11

21 | FJ 1 Total - Mg 0
11

21 | FL 1 Toltal l\gg 0

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

Mol | Chain | Residues Atoms AltConf

21 | @D | Total - Mg 0
1 1

21 | GF 1 Total -~ Mg 0
1 1

91 GH 1 Total Mg 0
1 1

91 QJ 1 Total Mg 0
1 1

91 oL 1 Total Mg 0
1 1

91 HD 1 Total Mg 0
1 1

91 HEF 1 Total Mg 0
1 1

91 HH 1 Total Mg 0
1 1

91 HJ 1 Total Mg 0
1 1

91 HL 1 Total Mg 0
1 1

91 D 1 Total Mg 0
1 1

91 P 1 Total Mg 0
1 1

21 | 1H 1 Total - Mg 0
1 1

21 1J 1 Total - Mg 0
1 1

21 IL 1 Total Mg 0
1 1

91 IB 1 Total Mg 0
1 1

91 1D 1 Total Mg 0
1 1

91 7 1 Total Mg 0
1 1

91 T 1 Total Mg 0
1 1

91 13 1 Total Mg 0
1 1

21 JL 1 Toltal l\gg 0

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

Mol | Chain | Residues Atoms AltConf

21 | KB | Total - Mg 0
11

21 | KD | Total -~ Mg 0
11

21 | KF 1 Total -~ Mg 0
11

21 | KI 1 Total -~ Mg 0
11

21 | KJ 1 Total -~ Mg 0
11

21 | KL 1 Total - Me 0
11

21 | LB 1 Total - Mg 0
11

21 | LD 1 Total - Mg 0
11

21 | LF 1 Total - Mg 0
11

o1 | LH 1 Total - Mg 0
11

21 | LJ 1 Total - Mg 0
11

21 | LL 1 Total - Mg 0
11

21 | MB 1 Total - Mg 0
11

21 | MD 1 Total - Mg 0
11

21 | MF 1 Total Mg 0
11

21 | MH 1 Total Mg 0
11

21 | MJ 1 Total - Mg 0
11

21 | ML 1 Toltal l\gg 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide 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 and
atom inclusion in map density. 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. A red diamond above a residue indicates a poor fit to the EM map for
this residue (all-atom inclusion < 40%). 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: Tubulin beta
5%
Chain AA: T =~

@  © & S O O O OO ®  © & O O O oo

L1284

e Molecule 1: Tubulin beta

Chain AC: = 97%

LR R 2B T 2 T I 2 I 2 2 2 I @ & & o

e Molecule 1: Tubulin beta

L1284

. =
Chain AE: 97%
> © & 6 o 0 o >

e Molecule 1: Tubulin beta

Chain AG: - 97%

@  © & O O oo @  © & O oo

IR RRIEERRRBRE

e Molecule 1: Tubulin beta

Chain AI: = 96% e


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#residue_plots
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< & & o @ & & & o o

e Molecule 1: Tubulin beta

< <

Chain AK: - 97% e

K122
K336
N347

LR IR R R I R S 2 2 I I 2 2 = 4 < < * <&

e Molecule 1: Tubulin beta
7%
Chain BA: — 98%

L3R R 2 B 2 R R B R EE EE A A e B B R R R R RN

e Molecule 1: Tubulin beta

Chain BC: - 96%

@  © & & 0O O O o o @ & &

<1
@
6%

Chain BE: — 97%

e Molecule 1: Tubulin beta

@ © & O O O GO GO OO V%O O o0 o

e Molecule 1: Tubulin beta

@ & & O oo

Chain BG: - 96%

@  © & & O O O o o < & & o
7%

e Molecule 1: Tubulin beta
Chain BI: — 97%

N298
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© © & 0O O G O G OGO OO VO 9%%%FCO O o ®  © & & & o0

e Molecule 1: Tubulin beta

N347

Chain BK: ™ .

® © & & O O OO0 < & & o

Chain CC: = 96%

N347

e Molecule 1: Tubulin beta

L2 2R 2R B R R R K R R R TR I N

e Molecule 1: Tubulin beta

Chain CE: = 96%
> © © © & & & O o o
20388 B EEE R Bemasnnn
e Molecule 1: Tubulin beta
Chain CG: = 96%
> & © 6 & & o o o

e Molecule 1: Tubulin beta

Chain CI: - 96%

®  © & & O O O OO oo < & & o

s

e Molecule 1: Tubulin beta
Chain CK: - 96%

L284

® © & & S O OO @ & & o

~
Sy
o0
=
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e Molecule 1: Tubulin beta

Chain DC: - 96%

@ © & & S O OO < & & o

e Molecule 1: Tubulin beta
Chain DE: - 96%

N347

@ & & o o ® © & O O OO0
=

e Molecule 1: Tubulin beta

< & &

Chain DG: - 96%

@  © & & & O O OO
I

e Molecule 1: Tubulin beta

Chain DI: - 96%

® © & & 0O O O O OO

e Molecule 1: Tubulin beta
5%

Chain DK: - 96%

L 2R 2R 2B O 2 T I I 2 I 2 2 2 I I I I & 4
L

e Molecule 1: Tubulin beta
9%

Chain EA: — 26%

©® © & & O G OGO OO %SO O oo @ S0P 0O OO o0

B -

e & & o o

R306

e Molecule 1: Tubulin beta
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6%

Chain BC: T Seor —

e & & o o @  © & & O O oo ®  © & O O O oo

HHHH - HEHHH S
asssezsaasss

e Molecule 1: Tubulin beta

K122
N347

Chain EE: - 96% .

@ © & & O O SO O O O oo @ & & & o o

S ERENEE BBBERERRERRR

e Molecule 1: Tubulin beta
Chain EG: - 96% .

R306

5%

S & © S 60 S S S S & & > & & 0 o o
e Molecule 1: Tubulin beta

8
2
5%

Chain EI: - 96% .

©® © & & V00O O O o0 o @  © & & 0 o o

e Molecule 1: Tubulin beta
6%
Chain EK: — 96% .

L2 2R 3N R 2 R R R R R R TR I N

e Molecule 1: Tubulin beta
5%

Chain FA: - 96%

® & & & & O O oo

@  © © © & O G OGO OO O OO
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e Molecule 1: Tubulin beta
6%

Chain FC: — 96%

LR 2R 2 R 2 I I 2 I I O - B 2 2 ® © & & O O O o o

FHHHHEHHE e s
sstaassaa

e Molecule 1: Tubulin beta

1284

Chain FE: - 96%

® © & & O O O OO0

HHHH

e Molecule 1: Tubulin beta

Q426

Chain FG: - 96%

LR IR 2B R T R IR I L I 2 2 & 4 @ & & o

1284

R306

e Molecule 1: Tubulin beta

Chain FI: - 96%

LR SR 3N O 2 I I 2 I 2 I

e Molecule 1: Tubulin beta
5%

Chain FK: - 96%

L3N 2R 2 2 2 2 I 2 2 2 2 2 2 2 I I IE I I IR A 4 4

e Molecule 1: Tubulin beta
6%

Chain GC: — 96%

@  © 0O & O O O o oo @  © & & & o0 @  © & O O oo
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e Molecule 1: Tubulin beta
5%

Chain GE: - 96%

o
Iz

e Molecule 1: Tubulin beta
5%
Chain GG: - 96%

PO © & & O O GO O 0O O O oo @  © & O O O oo

QS © © 0O G O GO OO OO GO

e Molecule 1: Tubulin beta
5%
Chain GI: - 96%

© © OO & O O O O O O OO o o o < & & o

N347

R306

e Molecule 1: Tubulin beta
6%
Chain GK: — 96%

L2 SR 2B 2 - 2 2 2 2 2 2 2 2 2 2h 2 2 TR I 2 2 B < ® & & o

LRIRIEEREE
asssatasasan

e Molecule 1: Tubulin beta
7%
Chain GM: 96% R

L284
R390

L 2R 2R 2 B B B E BN - BN R <> @  © & O O o

<* <&

e Molecule 1: Tubulin beta
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18%

Chain HC: E— 96% .

L3R LB B I B XN R E R E B EE R EEEE B E _ B EEBEN . .

L3R B I E BN B E E R R R R E A E B EEEEE N - <> oo

K359

@ OO GO0 SO 0% O o o

e Molecule 1: Tubulin beta
18%

Chain HE: E— 95% S

@ © O O GO GO O G O G VG O O O VO O O OO O O O O OO o0 o

D
o
=

L3R 2 L A e E R EENE B C EEEEEE N RN

b & 4 @® © & O O O OO O oo

e Molecule 1: Tubulin beta

13%

Chain HG: — 96% .

Q@ OO OO GO G G O G OGO O OGO O OO O OO O O O O OO O O 9 o

LA - 2B R 2 T T 2 I 2 I 2 I I A ©® & & 0 & O o o

e Molecule 1: Tubulin beta
14%

Chain HI T S5 —

M321

© © & GO O G G G O G OO VO O VO OO O OO O OO 900 o0 > o o

N
Im
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® © & 0O O O o o

e Molecule 1: Tubulin beta
16%

Chain HK: T . .

< & o o <> @  © & & 0O O O o o

i

R241
L284
N347
K359

< & <&

LR A B B o R B B E B E N 2 E 2 B EEEE - B - BEEBNE

@ © 9O & OO O G O O OO OO OO O O %O o o

@ & & & o o

@  © O & o0 o

-

e Molecule 1: Tubulin beta

16%

Chain HM: T 555 —

@ © & 0O 0O 900 o o o @  © 0O 0O O O o o ® © & O O 000 oo

R58
N99

©® © 0O S O G O O OO O OO oo e & & o o @  © & O O oo

R B i

L284

@  © & O O S O O oo

e Molecule 1: Tubulin beta

11%

Chain IC: r— 96% .

L 2R R 2R I I - R R EE O e E R E R E R B O EE R TN

K379

© 0O 0O S S S S 6O S S S & &
e Molecule 1: Tubulin beta
11%

Chain IE: — 96% .
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Q@ © S O 9O O GO O G O O O VOGO OO O O O O O OO O O O OO0 oo

LR K R E O R R~ I - I I I I

e Molecule 1: Tubulin beta
10%

Chain IG: — 96% .

o
Iz

@ 0O o o @  © & O & O oo

L3R IR 2 A e R R R E R E N - R E T EEEEINE -

 arasRERERRER

e Molecule 1: Tubulin beta

10%

Chain II: r— 96% .

N
Im

@ 9O & 0O O O O o oo

PO © & & 0 O G O O O VOGO O O O O O O OO OO 9% O o o

e Molecule 1: Tubulin beta
10%

Chain TK: T T —

LR R B B N E B E 2 - T 22 2T 2 E EEEEE N E - B
|

@ 0O O o @  © & O O oo

e Molecule 1: Tubulin beta
10%

Chain IM: r— 96% .

N
Im

N347

K350

Q@ © © O OGO O GO G G O O VOO O O VO O O OO 90O O O O oo
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e & & & o o

WEIEE T e

e Molecule 1: Tubulin beta

R390

6%

Chain JC: — 95% v

@  © & O O 0 O o o @  © & & S O OO <> < & & o

E: LLIERRRIRIRARERLE |
ssaseaassses

e Molecule 1: Tubulin beta

N100
1284
Q334

) =
Chain JE: 96% v
® © © 060 © S S S S S & & * > o o o o

E: B s

e Molecule 1: Tubulin beta
Chain JG: - 96%

N247
L284

<>
g

e Molecule 1: Tubulin beta

@  © 9O & O O O OO0 < & <&

Chain JI: - 96%
Iooooooooo > & & @
e Molecule 1: Tubulin beta

Chain JK: - 96%

@  © & 0O & O O O O OO OO

PHHHEHH

e Molecule 1: Tubulin beta

5%

Chain JM: - 95% S

L1284
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e Molecule 1: Tubulin beta

Chain KC: - 96%

o
Iz

e Molecule 1: Tubulin beta
5%

Chain KE: T T —

LR 2R 2R B B E B E R E B N E I - 2

@ © & O O O o ®  © & & O O o0

HHHHHHHH - HHHHHH s

e Molecule 1: Tubulin beta

Chain KG: - 96%

L2 BB 2R 2R 2R R R R K T IR I e & &

K362

e Molecule 1: Tubulin beta

Chain KI: - 96%

@  © & O O O oo ® & & O o

R

e Molecule 1: Tubulin beta
Chain KK: - 96%

L1284

5%

L2 2R 2B R 2 2 2 2 2 B I 2 I 2 I - 2 2 2 2 4

R306

e Molecule 1: Tubulin beta

Chain LC: - 96% v

LR SR 2R I 2 2 2 2 2 2 2

FHEHH

e Molecule 1: Tubulin beta

R306
N347

Chain LE: - 96%
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@  © & & 0 o o ® & & o

e Molecule 1: Tubulin beta
Chain LG: = 96%

Q334

@  © & O O oo < & & o

e Molecule 1: Tubulin beta

N347

Chain LI: - 96%

@ © & O G OGO VOO O O OO o

e Molecule 1: Tubulin beta
6%

Chain LK: — 96%

LR B 2R 2 2 2 2 2 I 2 -2 B 2 2 I I A A .

N
Im

e Molecule 1: Tubulin beta
6%

Chain MC: — 97%

L2 2R 2 2 2 B 2 B B I 2 2 2 I I I A
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e Molecule 2: Tubulin alpha
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e Molecule 2: Tubulin alpha
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e Molecule 2: Tubulin alpha
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e Molecule 2: Tubulin alpha
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e Molecule 3: Cilia- and flagella-associated protein 20
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e Molecule 3: Cilia- and flagella-associated protein 20
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e Molecule 11: Flagellar WD repeat-containing protein P{20
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e Molecule 12: Flagellar associated protein
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