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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Sample sizes were not predetermined with any statistical method and they were chosen dependent on availability and general guideline to
meet requirements for statistical analyses.

No data were excluded for the analyses.

Reproducibility was confirmed. The number of independent experiments is described in the figure legends.

In our experimental design, we ensured that similar numbers of cells were randomly assigned to each group and subjected to each treatment
that we tested. We imaged cells from multiple randomly-chosen fields in each experiment. For statistics, all cells in the chosen fields were
scored.

Since the cilia motility and protein localizations are different between the wild type and knockout samples, blinding is not feasible for our
experiments.

All antibodies used in this work were listed in supplementary table 2 with source information, catalog number and dilution
information. CAMSAP2 (NBP1-21402, Novus), CAMSAP3 (AP18323a, Abgent)

All commercially available primary antibodies have been validated by the manufactures (the information of Species, Supplier and
catalog number are included in Supplemental Table 2). The validation of of Rabbit anti-Wdr47, Rabbit anti-Spag16, Rabbit anti-
Camsap1, Rabbit anti-Katanin p60 is based on immunofluorescence staining and immunoblotting of mouse ependymal cells. Rabbit
anti-Spef1, Guinea pig anti-Hydin, Rabbit anti-Spag16, Rabbit anti-Cep162, Rabbit anti-Spag6, Rabbit anti-Rsph4a, Rabbit anti-
Cep290 have been validated in previously published papers.

Rabbit anti-Spef1 home-made 10. Zheng et al., (2019). Microtubule-bundling protein Spef1 enables mammalian ciliary central
apparatus formation. J Mol Cell Biol 11: 67-77.

Guinea pig anti-Hydin home-made 10. Zheng et al., (2019). Microtubule-bundling protein Spef1 enables mammalian ciliary central
apparatus formation. J Mol Cell Biol 11: 67-77.

Rabbit anti-Camsap2 NBP1-21402 (Novus) Jiang, K. et al. (2014). Microtubule minus-end stabilization by polymerization-driven
CAMSAP deposition. Dev Cell 28, 295-309.

Rabbit anti-Camsap3 AP18323a (Abgent) Jiang, K. et al. (2014). Microtubule minus-end stabilization by polymerization-driven
CAMSAP deposition. Dev Cell 28, 295-309 (2014).

Rabbit anti-Cep162 home-made 8. Zhao et al. (2019). Parental centrioles are dispensable for deuterosome formation and function.
EMBO Rep 20: e46735.

Rabbit anti-Spag6 12462-1-AP (Proteintech) Zheng et al., (2019). Microtubule-bundling protein Spef1 enables mammalian ciliary
central apparatus formation. J Mol Cell Biol 11: 67-77.

Rabbit anti-Rsph4a home-made Zheng et al., (2021). Distinct architecture and composition of mouse axonemal radial spoke head
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

Normalization

Normalization template

revealed by cryo-EM. Proc Natl Acad Sci 118 (4): e2021180118.

Rabbit anti-Cep290 homemade 4. Duan et al. (2021). Rabl2 GTP hydrolysis licenses BBSome-mediated export to fine-tune ciliary
signaling. EMBO J 40:e105499.

HEK293T (ATCC), RPE1(ATCC)

The cell lines have been authenticated by STR profiling by the vendor. No further authentication was performed.

Mycoplasma contamination was tested and found negative.

No commonly misidentified cell lines were used.

Wild-type P0 and 4-week male or female C57BL/6J mice were used for primary cell culture. 2-month Wdr47Kof/+ mice were crossed
with 2-month FVB EIIa-Cre mice to generate Wdr47+/- mice, which were used to produce P0 Wdr47-/- mice. Wdr47+/- mice were
self-crossed more than 10 generations to obtain the Wdr47+/- mice with C57BL/6J background. Wdr47Kof/+ mice were crossed with
Wdr47+/- mice to generate P14 Wdr47Kof/- mice. Wdr47Kof/+ mice were crossed with Flp mice to produce Wdr47flox/+ mice,
which were further crossed with GFAP-Cre mice to produce P10 or P21 Wdr47flox/flox ;GFAP-Cre mice. The sex of the mice used in
this study was not recorded before experiments. The mice were housed under specific-pathogen-free (SPF) conditions in cages and a
12/12-hr light/dark photoperiod at 20-26 °C. The humidity of the housing room was maintained at 40-70% humidity.

No wild animals were used.

No field-collected samples were used.

Experiments involving mouse tissues were performed in accordance with protocols approved by the Institutional Animal Care and
Use Committee of CAS Center for Excellence in Molecular Cell Science, Institute of Biochemistry and Cell Biology, Chinese academy of
Sciences.

MRI experiments were performed to confirm hydrocephalus in mice.

MRI Brain images were obtained in the Axial view.

No behavioral performance measures were performed.

Longitudinal magnetic resonance imaging

7

The imaging parameters were: Acquisituon Time: 06:24. Protocol Name: T1_RARE/ Bruker: RARE. Resolution matrix:
256x256 (a). Number of Slices: 55 unary, no units. Fov : 37.81 mm x 31.71 mm. Repetition time (TR): 2777.2 ms. Echo
time (TE): 34 ms. Filp angle: 90 degree.

MRI brain obtained in Axial view,

No. of Slices: 55 unary, no units, Slice thickness (0.5 mm)

ParaVision 6.0

Not relevant (we did not perform functional magnetic resonance imaging analyses).

Not relevant (we did not perform functional magnetic resonance imaging analyses).




