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Antibodies
Antibodies used

No statistical methods were used to predetermine sample size in this study, but the sample-size were determined based on previous report
(Miyata et al. Science 350.6259 (2015): 442-445.).

No data was excluded.

All experiments were conducted with multiple biological replicates shown in figures, figure legends or methods. For almost all experiments,
more than 3 biologically independent replicates were analyzed.

All individual mice or samples were randomly allocated to the experimental groups.

The study was essentially not blinded because it was necessary for investigators to be aware of the information of mouse genotypes,
conditions and cell types to be compared.

Rat monoclonal antibodies to Kastor and to Polluks were generated in this study as described in methods section.

Antibody name/Supplier, Cat#/Dilution

[Immunoblot]

Mouse monoclonal anti-!-tubulin/Thermo Fisher Scientific, 13-8000/1:250

Mouse monoclonal anti-COXIV/Thermo Fisher Scientific, A21348/1:1000

Mouse monoclonal anti-FLAG/Sigma, F1804/1:1000

Rabbit polyclonal anti-DDDDK/Medical & Biological Laboratories, PM020/1:1000

Rabbit polyclonal anti-VDAC2/ProteinTech, 11663-1-AP/1:1000

Rabbit polyclonal anti-COXIV/ProteinTech, 11242-1-AP/1:1000

Mouse monoclonal anti-VDAC/Abcam, ab14734/1:1000

Rabbit monoclonal anti-VDAC1/Abcam, ab154856/1:1000

Rabbit monoclonal anti-TIM44/Abcam, ab194829/1:1000

Rabbit monoclonal anti-TOM20/Abcam, ab186735/1:1000

Mouse monoclonal anti-TOM20/Santa Cruz Biotechnology, sc-17764/1:250

Mouse monoclonal anti-GAPDH/Enzo Life Sciences, ADI-CSA-335-E/1:1000

Mouse monoclonal anti-HSP90/BD Biosciences, 610419/1:1000

Mouse monoclonal anti-phosphotyrosine/Sigma, 05321/1:10000

Anti-Mouse IgG, HRP–conjugated/Promega, W4021/1:20000
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Validation

Anti-Rabbit IgG, HRP–conjugated/Promega, W4011/1:20000

Goat anti-rat IgG (H+L) secondary antibody/Thermo Fisher Scientific, 31470/1:20000

[Immunofluorescence]

Mouse monoclonal anti-FLAG/Sigma, F1804/1:500

Rabbit polyclonal anti-FLAG/Sigma, F7425/1:500

Rabbit polyclonal anti-DDDDK/Medical & Biological Laboratories, PM020/1:200

Rabbit monoclonal anti-TOM20/Abcam, ab186735/1:50

Rat monoclonal anti-IZUMO1/BioAcademia, 73-045/1:500

Mouse monoclonal anti-SYCP3/Santa CruZ Biotechnology, sc-74569/1:50

Mouse monoclonal anti-Vimentin/Santa CruZ Biotechnology, sc-373717/1:50

Mouse monoclonal anti-3"-HSD/Santa CruZ Biotechnology, sc-515120/1:50

Mouse monoclonal anti-E-cadherin/Santa CruZ Biotechnology, sc-8426/1:50

Alexa Fluor 488–conjugated goat anti-rabbit IgG/Thermo Fisher Scientific, A-11034/1:500

Alexa Fluor 546–conjugated goat anti-rabbit IgG/Thermo Fisher Scientific, A-11035/1:500

Alexa Fluor 488–conjugated goat anti-mouse IgG/Thermo Fisher Scientific, A-11029/1:500

Alexa Fluor 546–conjugated goat anti-mouse IgG/Thermo Fisher Scientific, A-11030/1:500

Alexa Fluor 546–conjugated goat anti-rat IgG/Thermo Fisher Scientific, A-11081/1:500

[in situ hybridization]

Anti-Digoxigenin-AP, Fab fragments/Roche, 11093274910

Rat monoclonal anti-kastor and anti-polluks antibodies generated in this study were confirmed to specifically recognize Kastor and
Polluks, respectively, using testis and sperm from Kastor KO, Polluks KO, and Kasotr/Polluks dKO mice as shown in fig. 5A.

For all antibodies used in this study, the websites of corresponding suppliers are listed below. Please see them to check general
validation, relevant citations or application of each antibody.

Mouse monoclonal anti-!-tubulin/Thermo Fisher Scientific, 13-8000 (https://www.thermofisher.com/antibody/product/alpha-
Tubulin-Antibody-clone-TU-01-Monoclonal/13-8000)

Mouse monoclonal anti-COXIV/Thermo Fisher Scientific, A21348 (https://www.thermofisher.com/antibody/product/OxPhos-
Complex-IV-subunit-IV-Antibody-clone-20E8C12-Monoclonal/A21348)

Mouse monoclonal anti-FLAG/Sigma, F1804 (https://www.sigmaaldrich.com/JP/en/product/sigma/f1804)

Rabbit polyclonal anti-DDDDK/Medical & Biological Laboratories, PM020 (https://ruo.mbl.co.jp/bio/dtl/A/?pcd=PM020)

Rabbit polyclonal anti-VDAC2/ProteinTech, 11663-1-AP (https://www.ptglab.co.jp/products/VDAC2-Antibody-11663-1-AP.htm)

Rabbit polyclonal anti-COXIV/ProteinTech, 11242-1-AP (https://www.ptglab.co.jp/products/COX4I1-Antibody-11242-1-AP.htm)

Mouse monoclonal anti-VDAC/Abcam, ab14734 (https://www.abcam.co.jp/vdac1porin--vdac3-antibody-20b12af2-ab14734.html)

Rabbit monoclonal anti-VDAC1/Abcam, ab154856 (https://www.abcam.co.jp/vdac1porin--vdac2-antibody-epr10852b-mitochondrial-
loading-control-ab154856.html)

Rabbit monoclonal anti-TIM44/Abcam, ab194829 (https://www.abcam.co.jp/tim44-antibody-epr16821-ab194829.html)

Rabbit monoclonal anti-TOM20/Abcam, ab186735 (https://www.abcam.co.jp/tomm20-antibody-epr15581-54-mitochondrial-
marker-ab186735.html)

Mouse monoclonal anti-TOM20/Santa Cruz Biotechnology, sc-17764 (https://www.scbt.com/ja/p/tom20-antibody-f-10)

Mouse monoclonal anti-GAPDH/Enzo Life Sciences, ADI-CSA-335-E (https://www.enzolifesciences.com/ADI-CSA-335/gapdh-
monoclonal-antibody-1d4/)

Mouse monoclonal anti-HSP90/BD Biosciences, 610419 (https://www.bdbiosciences.com/ja-jp/products/reagents/microscopy-
imaging-reagents/immunofluorescence-reagents/purified-mouse-anti-hsp90.610419)

Mouse monoclonal anti-phosphotyrosine/Sigma, 05321 (https://www.sigmaaldrich.com/JP/en/product/mm/05321)

Anti-Mouse IgG, HRP–conjugated/Promega, W4021 (https://www.promega.jp/products/protein-detection/primary-and-secondary-
antibodies/anti_mouse-igg-h-and-l-hrp-conjugate/?catNum=W4021)

Anti-Rabbit IgG, HRP–conjugated/Promega, W4011 (https://www.promega.jp/products/protein-detection/primary-and-secondary-
antibodies/anti-rabbit-igg-h-and-l-hrp-conjugate/?catNum=W4011)

Goat anti-rat IgG (H+L) secondary antibody/Thermo Fisher Scientific, 31470 (https://www.thermofisher.com/antibody/product/Goat-
anti-Rat-IgG-H-L-Secondary-Antibody-Polyclonal/31470)

Rabbit polyclonal anti-FLAG/Sigma, F7425 (https://www.sigmaaldrich.com/JP/en/product/sigma/f7425?
gclid=EAIaIQobChMIv8Cq7djO9QIVETdgCh1xKA7DEAAYASAAEgLnLfD_BwE)

Rat monoclonal anti-IZUMO1/BioAcademia, 73-045 (https://www.bioacademia.co.jp/html/upload/save_image/E73-045%20anti-
IZUMO1%20antibody,%20rat%20monoclonal%20(.pdf)

Mouse monoclonal anti-SYCP3/Santa CruZ Biotechnology, sc-74569 (https://www.scbt.com/ja/p/scp-3-antibody-d-1)

Mouse monoclonal anti-Vimentin/Santa CruZ Biotechnology, sc-373717 (https://www.scbt.com/ja/p/vimentin-antibody-e-5)

Mouse monoclonal anti-3"-HSD/Santa CruZ Biotechnology, sc-515120 (https://www.scbt.com/ja/p/3beta-hsd-antibody-a-1)

Mouse monoclonal anti-E-cadherin/Santa CruZ Biotechnology, sc-8426 (https://www.scbt.com/ja/p/e-cadherin-antibody-g-10)

Alexa Fluor 488–conjugated goat anti-rabbit IgG/Thermo Fisher Scientific, A-11034 (https://www.googleadservices.com/pagead/aclk?
sa=L&ai=DChcSEwiJ1cm72c71AhWPXWAKHYDiA8wYABAAGgJ0bQ&ae=2&ohost=www.google.com&cid=CAASE-
RoRmuvjVysQEVGCy4LtBkIRrY&sig=AOD64_0_F22w3wIogSTrQ0v3SJ4FTI3EiQ&q&adurl&ved=2ahUKEwi8wMC72c71AhXNslYBHbu-C-
gQ0Qx6BAgCEAE&dct=1)

Alexa Fluor 546–conjugated goat anti-rabbit IgG/Thermo Fisher Scientific, A-11035 (https://www.thermofisher.com/antibody/
product/Goat-anti-Rabbit-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-11035)

Alexa Fluor 488–conjugated goat anti-mouse IgG/Thermo Fisher Scientific, A-11029 (https://www.thermofisher.com/antibody/
product/Goat-anti-Mouse-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-11029)




