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Sample size

MALS data were analysed using Astra 8.2.2 software (Wyatt Technology). Mass spectrometry data were analyzed using the Analysis software
of the MaXis mass spectrometer. Statistical analysis of mass spectrometry data was performed using Prism 9 version 9.5.1 All HDX-MS data
are corrected for back exchange. Protein band intensities on Western blots or Coomassie blue-stained gels were quantified using ImageJ.

Atomic coordinates and the associated cryo-EM densities generated in this study have been deposited in the Protein Data Bank and the Electron Microscopy Data
Bank under accession codes PDB-9H9Q [https://www.rcsb.org/structure/9H9Q] / EMD-51971 [https://www.ebi.ac.uk/emdb/EMD-51971] (#-TuSC in ring-like
oligomer), PDB-9H9R [https://www.rcsb.org/structure/9H9R] / EMD-51972 [https://www.ebi.ac.uk/emdb/EMD-51972] (14-spoked #-TuRC) and PDB-9H9P [https://
www.rcsb.org/structure/9H9P] (human CDK5RAP2CM1 in complex with GCP2/GCP6/Mzt2). The mass spectrometry proteomics data generated in this study have
been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD057184 [https://
proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD057184]. Models predicted by AlphaFold-Multimer generated in this study have been deposited to
the ModelArchive (https://modelarchive.org/) under accession codes ma-eefkg [https://modelarchive.org/doi/10.5452/ma-eefkg], ma-bktlp [https://
modelarchive.org/doi/10.5452/ma-bktlp], ma-kzdh2 [https://modelarchive.org/doi/10.5452/ma-kzdh2] and ma-3kpdx [https://modelarchive.org/doi/10.5452/
ma-3kpdx]. Cryo-EM data collection, refinement, and validation statistics data, experimental details for HX-MS experiments as well as primer, plasmid, and yeast
strains are provided in the Supplementary Information file. Source data are provided in this paper. Constructs generated in this study are available upon request to
the corresponding authors. Published structural data used in this article: PDB-5W3F [https://www.rcsb.org/structure/5W3F], PDB-6V6S [https://www.rcsb.org/
structure/6V6S], PDB-6X0V [https://www.rcsb.org/structure/6X0V], PDB-7ANZ [https://www.rcsb.org/structure/7ANZ], PDB-7M2Y [https://www.rcsb.org/
structure/7M2Y], PDB-7M2Z [https://www.rcsb.org/structure/7M2Z], PDB-8QV2 [https://www.rcsb.org/structure/8QV2], PDB-8QV3 [https://www.rcsb.org/
structure/8QV3], EMD-8758 [https://www.ebi.ac.uk/emdb/EMD-8758], EMD-21985 [https://www.ebi.ac.uk/emdb/EMD-21985].

No experiments with human participants were performed.

No experiments with human participants were performed.

No experiments with human participants were performed.

No experiments with human participants were performed.

No experiments with human participants were performed.

For cryo-EM data, no statistical method was chosen to determine the sample size. The number of micrographs was chosen to obtain a number
of particles sufficient to reconstruct a detailed 3D density of the gamma-TuSC in complex with Spc72. Collected cryo-EM data contained
33781 images of gamma-TuSC in complex with Spc72, corresponding to two three-day microscopy sessions with parameters specified in the
method section. The initial number of picked particles was 1711419. After multiple rounds of 3D classification, we reached a final dataset of
129908 (single yTuSC within higher oligomer) or 8261 (full 14-spoked ring) particles that were used for refinement in RELION. The final
reconstructions reached a resolution that was estimated by the Gold Standard FSC method. AlphaFold predictions produced 5x5 models per
construct. For negative stain EM data, no statistical method was chosen to determine the sample size. The number of micrographs was
chosen to obtain a number of particles sufficient for 2D and 3D class averaging. In total, 609 images of #-TuSC/His-Spc72(1-599)/FLAG-Stu2
sample in TBS buffer, 726 images of #-TuSC/ His-Spc72(1-599)/FLAG-Stu2 and 2481 images of #-TuSC/ His-Spc72(1-599)/His-GFP-Mzt1 were
acquired. For in vivo and light microscopy experiments, no statistical method was used to predict the sample size. For each biological
replicate, at least 10 images were taken, each containing at least 5 cells to achieve a sufficient number of cells to analyze. Live cell imaging was
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conducted by imaging at least 50 cells per condition. The sample size was sufficient for negative stain EM, cryo-EM and light microscopy
analyses. For MST, 16 samples were used for each measurement.

No data exclusions were performed. All collected negative stain EM and cryo-EM images were used for particle picking. Cryo-EM particle
selection was performed in several 3D classification rounds, and the quality of resulting 3D maps was the exclusion criterion, as is standard
image processing practice in the cryo-EM. Negative stain EM particle selection was performed in several 2D classification rounds and the
exclusion criterion was based on the shape of the class averages. For fluorescence microscopy experiments, all images containing cells were
used for analysis. For MST, SEC, SEC-MALS, Mass photometry and HX-MS, no data were excluded and all the data were used for the analysis.

All the replication times mean the biological replicates if not specifically addressed in this section:

Negative stain EM data acquisition was performed at least once, and SDS page analysis were performed at least twice for protein purifications.
For in vivo experiments, at least two independent experiments were conducted to confirm the reproducibility of the experiment. For live-cell
imaging and DAPI staining, at least two independent experiments were conducted to confirm the reproducibility of the experiment. For FLAG-
IP experiments, at least 2 independent experiments were performed. Protein expression and purification were performed in at least 3
replicates. SEC (Size-exclusion chromatography) experiments were performed at least twice. SEC-MALS experiment was performed once with
0 repetitions. MST measurement was performed twice. The protein band intensity quantification was performed independently 3 times. Mass
photometry measurements were performed once or twice. All independent experiments were successfully replicated for the biological
replication experiments.

Cryo-EM data were acquired in three sessions on two grids. For cryo-EM and negative stain EM analysis, the final 2D classes and 3D densities
are averages of hundreds to thousands of particles and thus repetitions of the experiments were not necessary. Alphafold predictions
produce five predicted models per five random seeds as per the default settings. All HX-MS experiments were conducted technical two
replicates. Only peptic peptides are presented that could be detected in each replicate with sufficient intensity and for which we obtained
data for the 100% control.

Positions for image acquisition in cryo-EM and Negative stain EM were selected based on the presence of the particles. Positions for image
acquisition in live microscopy experiments were selected on the presence of yeast cells/microtubules/SPB/nuclei. A wide field of view was
used to image a sufficienct number of cells/microtubules/SPB/nuclei per image to avoid biased image seclection. Other experiments were not
related to randomization.

Cryo-EM, negative stain EM analysis and AlphaFold predictions were not blinded because it is performed computationally. For other
experiments like cloning and expression protein purification, it was technically not possible; In other cases, the findings were confirmed by
independent approaches e.g. IP experiments. For live-cell fluorescence experiments, it was not feasible to apply blinding experiments because
of large sample size. Other experiments of SEC, Mass photometry, HX-MS and SEC-MALS were not related to blinding.

Primary antibodies used in this study for Immunoblots were:

Anti-FLAG antibody (mouse; clone 9A3, 1:1000; Cell Signaling); Anti-penta-His antibody (mouse, 1:2000; Qiagen 34660); Anti-N-S.
cerevisiae Spc72 (rabbit, 1:300; homemade); Anti-GAPDH antibody (mouse, 1:10000; Proteintech®); Anti-#-tubulin antibody (guinea
pig; 1:1000; home-made; C. albicans #-tubulin antigen (331-498aa fragment) was sent to Eurogentec for antibody production).

Secondary antibodies used in this study for Immunoblots were:

Anti-Mouse HRP-conjugated IgG (H+L) (donkey, 1:5000, JacksonImmunoResearch EUROPE LTD.); Anti-Guinea pig HRP-conjugated IgG
(H+L) (donkey, 1:5000, JacksonImmunoResearch EUROPE LTD.); Anti-Rabbit HRP-conjugated IgG (H+L) (donkey, 1:5000,
JacksonImmunoResearch EUROPE LTD.)

Primary antibodies used in this study for Immunoblots were:

Anti-FLAG antibody (https://www.cellsignal.com/products/primary-antibodies/dykddddk-tag-9a3-mouse-mab-binds-to-same-
epitope-as-sigma-s-anti-flag-m2-antibody/8146); Anti-penta-His antibody (https://www.qiagen.com/us/products/discovery-and-
translational-research/protein-purification/tagged-protein-expression-purification-detection/anti-his-antibodies-bsa-free); Anti-N-
Spc72 (S. cerevisiae): see reference Gunzelmann et al., 2018, The microtubule polymerase Stu2 promotes oligomerization of the #-
TuSC for cytoplasmic microtubule nucleation. Elife. 2018 Sep 17;7:e39932. doi: 10.7554/eLife.39932;

Anti-GAPDH antibody (https://www.ptglab.com/products/GAPDH-Antibody-60004-1-Ig.htm).




