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    Experimental design
1.   Sample size

Describe how sample size was determined. For female and male fertility assays the sample size was estimated based on the literature 
(Zhong and Belote, 2007), except that we increased the sample size from at least 6 individuals 
per genotype used by Zhong and Belote to 15 individuals to increase the statistical power and 
reduce the standard deviation.  
For climbing assays the sample size was estimated based on literature (Chen et al, 2015), 
except that we increased the sample size from 10 individuals to 15 individuals per genotype 
to increase the statistical power and reduce the standard deviation.  
For counting centrosomes in cultured cell, the sample size was estimated based on literature 
(Fu et al, 2015). 

2.   Data exclusions

Describe any data exclusions. Flies stuck to the media were excluded from climbing assay. Data from flies found to be dead 
during 6 days of the fertility tests were excluded. 

3.   Replication

Describe the measures taken to verify the reproducibility 
of the experimental findings.

Primary characterization of gorab loss of function was done in two independent mutants, 
both showed the same phenotype. Each cohort of flies tested for climbing assay were 
measured three times giving consistent results. Fifteen flies were used for each genotype for 
fertility test giving consistent results (gorab mutant females and C-terminally tagged Gorab-
GFP males were entirely sterile, the rescued flies all showed fertility comparable to wild 
type). Immunostanings on cell line were repeated twice by different researchers, hundreds of 
cells were investigated each time giving consistent results. For centrosome counting, the 
experiments were repeated three times, in each experiment 100 cells were counted per 
condition/genotype, giving consistent results. 

4.   Randomization

Describe how samples/organisms/participants were 
allocated into experimental groups.

Flies were allocated into experimental groups based on their genotype. Mutants and 
transgenic flies were generated on isogenic background, they were genetically identical 
except the mutation or transgene their were carrying. Therefore,  randomization is not 
relevant in our study. 

5.   Blinding

Describe whether the investigators were blinded to 
group allocation during data collection and/or analysis.

All phenotype observed in our study were clear cut and verified by a second person from the 
lab, therefore blinding were not relevant in our study. 

Note: all in vivo studies must report how sample size was determined and whether blinding and randomization were used.
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6.   Statistical parameters 
For all figures and tables that use statistical methods, confirm that the following items are present in relevant figure legends (or in the 
Methods section if additional space is needed). 

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement (animals, litters, cultures, etc.)

A description of how samples were collected, noting whether measurements were taken from distinct samples or whether the same 
sample was measured repeatedly

A statement indicating how many times each experiment was replicated

The statistical test(s) used and whether they are one- or two-sided 
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of any assumptions or corrections, such as an adjustment for multiple comparisons

Test values indicating whether an effect is present 
Provide confidence intervals or give results of significance tests (e.g. P values) as exact values whenever appropriate and with effect sizes noted.

A clear description of statistics including central tendency (e.g. median, mean) and variation (e.g. standard deviation, interquartile range)

Clearly defined error bars in all relevant figure captions (with explicit mention of central tendency and variation)

See the web collection on statistics for biologists for further resources and guidance.

   Software
Policy information about availability of computer code

7. Software

Describe the software used to analyze the data in this 
study. 

Statistical extension of Microsoft Office Excel software (version 2007).  
GraphPar Prism (version 5.01) 
ImageJ (Fiji, version 1.51w) 
SoftWoRx Linux software (version 6.5.2) 
COILS server (https://embnet.vital-it.ch/software/COILS_form.html) 
Online Shapiro-Wilk test (http://sdittami.altervista.org/shapirotest/ShapiroTest.html) 

For manuscripts utilizing custom algorithms or software that are central to the paper but not yet described in the published literature, software must be made 
available to editors and reviewers upon request. We strongly encourage code deposition in a community repository (e.g. GitHub). Nature Methods guidance for 
providing algorithms and software for publication provides further information on this topic.

   Materials and reagents
Policy information about availability of materials

8.   Materials availability

Indicate whether there are restrictions on availability of 
unique materials or if these materials are only available 
for distribution by a third party.

All unique materials used (mutant and transgenic fly stocks, transgenic constructs, the 
Drosophila Gorab antibody and cell lines) are readily available from the authors. 
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9.   Antibodies

Describe the antibodies used and how they were validated 
for use in the system under study (i.e. assay and species).

rabbit anti-GORAB: from Atlas Antibodies, #HPA027250, Lot: R12700, validated by 
manufacturers by immunohistochemistry in human kidney and by immunofluorescence in 
U-251 MG human cell line. Also validated in this manuscript by western blot and 
immunofluorescence in U-2 OS human cell lines. Dilution: IF, 1:200; WB, 1:2000  
rabbit anti-Pericentrin: from Abcam, #ab4448, Lot: GR3175246-1, validated by manufacturers 
by immunohistochemistry in human kidney and by immunofluorescence in  Hela human cell 
lines. Dilution: IF, 1:4000 
mouse anti-SAS-6: from Santa Cruz Biotechnology, #sc-81431, Lot: E1716, validated by 
manufacturers by western blot in human testis tissue extract and U-2 OS human cell line. 
Dilution: IF, 1:100 
guinea-pig anti Gorab (Drosophila):generated by authors, validated by western blot in 
Drosophila adult fly lysate and by immunoflurescence in D-Mel2 Drosophila cells in this 
manuscript. Dilution: IF, 1:500, WB, 1:5000 
chicken anti-dPLP: described in Rodriguez-Martins et al, 2007, obtained from the authors of  
that study, Lot: n/a,  validated by immunofluorescens in Drosophila S2 cells. Dilution: IF, 
1:1000 
rat anti- Sas-6 (Drosophila): generated previously by the authors,  Lot: n/a, described in 
Dzhindzhev et al, 2014. Validated by immunofluorescence in Drosophila D-Mel2 cells 
(descrbed in Dzhidzhev et al, 2014). Dilution: IF, 1:1000 
goat anti-Golgin245 (Drosophila): kindly provided by Sean Munro (also available in DSHB). 
described in Riedel et al, 2016. Lot: n/a. Validated by western blot and immunofluorescence 
in Drosophila S2 cell (Riedel et al, 2016).  Dilution: IF, 1: 500, 
rabbit anti-GM130 (Drosophila): from Abcam, #ab30637, Lot: GR276255-1, validated by 
manufacturers by western blot and immunofluorescence in Drosophila S2 cells. Dilution: IF, 
1:500. 
mouse anti-gamma-Tubulin: from Sigma-Aldrich, #T6557, clone GTU-88, ascites fluid, Lot: n/
a,  validated by manufacturers by western blot and immunofluorescence in Hela human cell 
line. Dilution: IF, 1: 200.  
rabbit anti-CENPJ: from Abcam, #ab221134, Lot: GR3190625-1, validated by manufacturers 
by iimmunofluorescence in BJ human cell line. Dilution: FI, 1:200. 
mouse anti-Golgin 97: from Abcam, #ab169287, Lot: GR272769-6, validated by 
manufacturers by western blot in human pancreas tissue lysate and by immunofluorescence 
in Hela human cell line. Dilution: IF, 1:200 
mouse anti-alpha-tubulin: from Abcam, #ab7291, Lot: n/a, validated by manufacturers by 
western blot in human Hela cells and by immunofluorescence in human breast cancer cell.  
rabbit anti-CNN (Drosophila): described in Heuer et al, 1995. Provided by the authors of that 
paper. Lot: n/a, Validated by western blot in Drosophila ovaries and by immunostaining in 
Drosophila embryos (Heuer et al, 1995).  
rabbit anti-Asterless (Drosophila): generated previously by the authors and described in 
Dzhindzhev et al, 2010. Lot: n/a. Validated by western blot in Drosophila D-Mel2 cells and by 
immunofluorescence in Drosophila embryos (Dzhindzhev et al, 2010).  
rabbit anti-Anillin (Drosophila): kindly provided by Maria Grazia Giansanti. Lot: n/a. Described 
in Giansanti et al, 2015. Validated by immunofluorescence in meiotic Drosophila 
spermatocytes (Giansanti et al, 2015).  

10. Eukaryotic cell lines
a.  State the source of each eukaryotic cell line used. D.Mel-2 Drosophila cell line were initially purchased from Gibco 20 years ago and maintained 

in Department of Genetics, University of Cambridge.   
U-2 OS cell lines were kindly provided by Ken Raj and described in Raj et al, 2001. 

b.  Describe the method of cell line authentication used. Cell lines described in Raj et al, 2001 were authenticated by the provider. No further 
authentication was done by the authors of the current manuscript (although the cells looked 
like normal U-2 OS cells)

c.  Report whether the cell lines were tested for 
mycoplasma contamination.

U-2 OS cell lines were kindly provided by Ken Raj  and stated mycoplasma free when 
provided. The authors did not do any further testing for mycoplasma contamination. 

d.  If any of the cell lines used are listed in the database 
of commonly misidentified cell lines maintained by 
ICLAC, provide a scientific rationale for their use.

No commonly misidentified cell lines were used. 

    Animals and human research participants
Policy information about studies involving animals; when reporting animal research, follow the ARRIVE guidelines

11. Description of research animals
Provide all relevant details on animals and/or 
animal-derived materials used in the study.

Drosophila melanogaster (fruit fly), strain w[1118] and its derivatives,  females and males, age 
from early embryos until day 20 adults. 
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Policy information about studies involving human research participants

12. Description of human research participants
Describe the covariate-relevant population 
characteristics of the human research participants.

The study did not involve human research participants. 


