bioRxiv preprint doi: https://doi.org/10.1101/2024.12.02.626492; this version posted December 4, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

Dataset 1 Dataset 2
18,304 micrographs ,050 micrographs

Import in Cryosparc Particle picking ..-
8 —> Patch motion correction —— Topaz
Patch CTF estimation 2D classmcalion . n“

?1 L0891 pamcles

Helical refinement Local refinement
(full mask)

Shift +82 /-82 A
——> Remove duplicates —_—
Local CTF refinement

2D/3D classifications
Reference based motion correction

Local refinement
3D classification
C2 mask Local refinement
; mask on pfs ?’10 3/4-pf masks _

pf6.7-8 3.73 |
Y pf8-9-10 3.72 A

Composite map

Local refinement
3/4-pf masks
f

3D classification

Lomé.zan'::::“"t mask on pfs 8-10

B 1,

09

08 ,
§ —C1 pf13-1-2 Helical bundle

071 —C1 pf2-3-4
% C1 pld-5-6
§06] —cCipers
e —C1 pfa-9-10
Zo05{ —C1p0-11-12-13
w —C2 pi13-1-2
204 C2pi234 D 3D classification 3D refinement
3 CZpLEE mask on helical bundle 16nm feature
2o3] —C2pters

——C2 pis- :
02] —C2pt10-11-12-13
T R N\ (St
0 —
0 005 01 015 02 025 03 035
Resolution (1/A)
E

Wedge dens:ty 3

Wedge density 2

I7LWQS5
Q237C4

Supplementary Figure 1: (A) Cryo-EM processing workflow of the tip CP. (B) Fourier shell
correlation curves of the local refinements used in the composite map of the tip CP. (C) Densities
specific to C1 (blue) and C2 (orange) highlight the asymmetry between the two microtubules. (D)
Mask (purple) used for the 3D classification of the helical bundle and the 16 nm feature (green)
identified. (E) Densities segmented for use with DomainFit (grey) and best fit of the predicted
model for each density (colour). (F) AlphaFold2-predicted dimers of three ciliary DPY-30-
containing proteins (UniProt IDs: 17LWQ5, Q237C4, and Q22\W05).
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Supplementary Figure 2: Representative images of the colocalization of polyglycylated tubulin
(green) and GFP-tagged TTHERM_00579000, TLP1, C2D1, TLP2, SPIKE1 and CFAP213 (red)

and DNA (blue). The last column shows merged images. Scale bar: 20 xm. Insets zoomed in on
representative cilia fromthe cell shown in the merged image. Scale bar: 1.5 um.


https://doi.org/10.1101/2024.12.02.626492
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.12.02.626492; this version posted December 4, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

<5

Supplementary Figure 3: Spike density coloured near the predicted model of SPIKEL (green) and
TLP2 (brown). The red arrowhead points to a density whose protein was not identified (gray).
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Figure $4: (A) Models of TPPP-like domalns of TLP1 and TLP2 interacting with tubulin. (B)
Alignment of the human TPPP1 (UniProtID 094811) and TPPP-like domains of TLP1 and TLP2.
The amino acids shown in panel A areindicated by ared star.
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Figure S5: (A) Overlay of SPEF1A;.140 and SPEF1B;.140. The SPEF1 density from the CP map isin
gray. The red arrowhead highlights helix 6 of SPEF1A. (B) Diagrams of the main (left) and tip
(right) CPs showing that SPEF1A might dimerize between C1 and C2. CrFAP178 is shown in
orange. SPEF1A is shown in green. (C) Models of TtSPEF1A (green), CrFAP178 (orange, EMDB-
25361) and HSEB3 (pink, EMDB-6365) interacting with tubulin. (D) Overlay of TtSPEF1A, HSEB3
and CrFAP178. The arrowheads point to a different orientation of helix 1. (E) Alignment of human
HSSPEF11.130 (UniProtID Q9Y4P9), EB3 (UniProtID QOUPY8) and EB1 (UniProtID Q15691). The
amino acids interacting with tubulin are indicated by a purple asterisk for EB3 and a green asterisk
for SPEF1A. (F) Predicted Alphafold2 model of a SPEF1A dimer. The helix mediating dimerization
(SPEF1Ass8--200) is highlighted in green.
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Figure S6: (A) Curve after SEC and the corresponding gel for HsSPEF1-CH. (B) Example
tomogram of microtubules with HSSPEF1-CH. Arrowheads point to extradensity binding to the side
of a microtubule with an apparent repeat of 8 nm. Scale bar, 40 nm. (C - D) Subtomogram averages
of a microtubule pair shown in Fig. 6F and a single microtubule from another tomogram.
Arrowheads point to extra densities that repeat every 8 nm. Scale bar 20 nm. (E) Representative
TIRF images of the AF546 channd (microtubules) at t = 15 min with and without 750 nM
HSSPEF1-CH. Scale bar, 4 um. (F) Time for microtubules to nucleate vs the HsSSPEF1-CH
concentration. (G) Microtubule shrinkage rate vs the HsSSPEF1-CH concentration.
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