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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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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.
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Sample size

Data exclusions

Replication

Randomization

Blinding

For DESI imaging, .raw files acquired in Xcalibur (version 2.5.5) were converted to .mzML files using MSConvert (64-bit GUI, a ProteoWizard
tool). Each .mzML file equated to one row in the final image. The .mzML files were compiled into a single .imzML file per DESI image using
imzMLConverter (version 1.3, included in the MSiReader package). All DESI images were visualized in MSiReader (version 1.03). Mass spectra
of tissue rows were averaged and background was subtracted using Thermo Xcalibur Qual Browser (version 2.2, Thermo Fisher). The black
background of brightfield microscopy images was removed prior to overlay on a DESI image. This was accomplished using Paint3D (Microsoft).

The resolution of the DESI-MS images was determined in Microsoft Excel 2019, using chromatograms exported from Thermo Xcalibur Qual
Browser (described above). Resolution values were imported into OriginPro 2021 for further statistical analysis.

The average intensities of metabolites along the developmental axis were calculated from grayscale DESI images uploaded to FIJI (open source
package, Image J).

The confocal images were further processed using Image J (version 2.3.0). Statistical analyses were performed using Prism 9 for Mac.

Additional details are available in the Methods.

All mass spectrometry imaging files (raw and derived), associated ESI-MS/MS files, and HPLC-MS/MS files generated in this study have been deposited in the
Figshare database under accession code https://doi.org/10.6084/m9.figshare.22350886. Source data are provided with this paper.

Not applicable

Not applicable

Not applicable

Not applicable

Sample sizes were chosen to make sure that the observed effects are significant by statistical analysis. Analyses were performed on at least
three biological replicates.

No data were excluded from the analysis.

The number of independent biological replicates is stated for each experiment.

The transgenic plants of different constructs were randomly selected with no formal randomization techniques to minimize the position effect
on the genome.

Not applicable.




