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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.

December, 2018).

All the metabolomics datasets described in our study can be downloaded from the MetDNA2 website [http://metdna.zhulab.cn/]. The raw data files of NIST human
urine, NIST human plasma, and BV2 cell can be accessed at the National Omics Data Encyclopedia under Accession Code OEP003157 [https://www.biosino.org/
node/project/detail/OEP003157]. The raw data of in-vitro metabolism can be accessed at National Omics Data Encyclopedia under Accession Code OEP003284
[https://www.biosino.org/node/project/detail/OEP003284]. The raw data of fruit fly head are available at MetaboLights under Accession Code MTBLS612 [https://
www.ebi.ac.uk/metabolights/MTBLS612] and MTBLS615 [https://www.ebi.ac.uk/metabolights/MTBLS615]. The raw data of mouse liver are available at
MetaboLights under Accession Code MTBLS601 [https://www.ebi.ac.uk/metabolights/MTBLS601] and MTBLS606 [https://www.ebi.ac.uk/metabolights/MTBLS606].
The supplementary data files can be accessed at Zenodo (DOI: 10.5281/zenodo.6784047). Source data are provided with this paper.

No human participant is involved in this study.

No human participant is involved in this study.

No human participant is involved in this study.

No human participant is involved in this study.

One biological sample was used for the standard reference samples (i.e. NIST human urine, NIST human plasma). The experiments of BV2 cell
were performed with 8 independent samples for each group. No sample-size calculation was performed here, and 8 independent biological
replicates represent enough biological variations in most biological studies.

No samples were excluded from analysis in this study.

The standard reference samples (i.e. NIST human urine, NIST human plasma) were repeated with 5 technical replications (injections). The BV2
cell samples (n=8, biologically independent samples) were used in analysis. All attempts at replication were successful.

For standard reference samples, the randomization is not required, because only one standard sample was used. For BV2 cell data set,
samples were assigned randomly to acquire LC-MS data.

It did not require the use of blinding, because these datasets were used to demonstrate software applicability instead of generating biological
results.




