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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

experimental data that support the findings of this study is shown in the article and its supplementary materials. The raw data underlying all Figures and
Supplementary Figures is provided as a Source Data file. Any additional information required to reanalyze the data reported in this paper will be shared by the
corresponding author upon request. Explanation: This combination of Data Bank Deposition / Source Data Provided / Data upon request is the most efficient
combination of data sharing in terms of curation efforts vs. access frequency. PDB structures were accessed at https://www.rcsb.org/: Apo SPX4 (PDB: 5IIG [http://
doi.org/10.2210/pdb5IIG/pdb] and PDB: 5IIQ [http://doi.org/10.2210/pdb5IIQ/pdb]), holo SPX4 (PDB: 5IJP [http://doi.org/10.2210/pdb5IJP/pdb]), human Xpr1 (PDB:
5IJH [http://doi.org/10.2210/pdb5IJH/pdb]), Gde1 (PDB: 5IJJ [http://doi.org/10.2210/pdb5IJJ/pdb]). The data base UniRef100 was accessed at https://
www.uniprot.org/, the sequences assessed are given in Supplementary Table 1.

N/A

N/A

N/A

N/A

No statistical method was used to determine sample sizes and no sample size calculation was performed. The standard in the research field is
to sample n>=3 independent measurements. Consequently, at least three independent replicates were performed for each condition in
biochemical experiments and biophysics measurements and NMR measurements were averaged over at least 4 independent transients
(scans).

No data was excluded from the analyses.

Reported results were consistently replicated across multiple experiments. All replicates generated similar results. All experiments were
carried out at least in triplicate, and the number of independent replicates is specified in each Figure caption. The individual free induction
decays in the NMR experiments were averaged over at least 4 independent transients (scans).

Randomization was not necessary, because all experimental parameters were precisely controlled and the experiments were performed with
standardized ingredients. Randomization is typically not used in this field.

Investigators were not blinded. Blinding during data collection was not needed because all experimental conditions were precisely controlled.
Blinding during the analysis was not needed because the data was recorded by instruments, the results were quantitative and not subject to
individual judgment or interpretation. Blinding is typically not used in the field.




