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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics
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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.
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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.

m9.figshare.25304326. Owing to the large size of the raw MALDI-MSI data this could not be deposited in a public repository. The full MALDI imaging data generated
in this study are available upon request from the corresponding author (please contact Gangqi Wang and Ton Rabelink).

The Human Metabolome Database (https://hmdb.ca/) was used for lipid and metabolite annotation (MSI data analysis).

The MS-DIAL lipid database version Msp20221205132019 was used for lipid annotation (untargeted lipidomic data analysis).

Source data are provided with this paper.

Donor sex is reported in Table S2 Donor Data. Sex and gender was not used in the study design and has had no influence on
whether donor kidneys deemed unsuitable for transplantation were accepted, tested and analyzed in this study.

Information on race, ethnicity, or other socially relevant groupings were not collected nor relevant to this study.

Human kidneys from deceased donors deemed unsuitable for transplantation were used in this study. Donor data can be
found in Table S2.

A total of eight human kidneys deemed unsuitable for transplantation were included in this study. In compliance with Dutch
law, research consent was obtained by the centralized donation organization in The Netherlands, Eurotransplant, before the
start of organ retrieval for all human kidneys. This consent was obtained by an independent organ donation coordinator, with
no relation to the research team.

Leiden University Medical Center received authorization from the Dutch government (BWBR0008974, 2555663-CZ/
IZ/2562427) for kidney transplantation and associated research. Prior to organ retrieval for all human kidneys, donor
research consent was obtained by Eurotransplant, the centralized donation organization in The Netherlands (BWBR008066,
Art13). This consent was acquired by an independent organ donation coordinator unaffiliated to the research team.

No sample size calculation was performed in this study. We considered a sample size of 8 human kidneys suitable to provide proof-of-concept,
based on recent organ perfusion literature.

No data were excluded from the analysis.

Eight human kidneys deemed unsuitable for transplantation were perfused within the described platform and reproducibility of multi-day
kidney preservation was assessed based on a collection of parameters, ranging from whole organ perfusion dynamics and function to single-
cell-level metabolic preservation.

Randomization was not performed in this study with 8 human kidneys deemed unsuitable for transplantation as we had a "single intervention
group".

Investigators were not blinded to data collection and analysis, as we had a "single intervention group"
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Materials & experimental systems
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Animals and other organisms
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Dual use research of concern
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Methods
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Antibodies
Antibodies used

Validation

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

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

Lotus Tetragonolobus Lectin (LTL) (1:300; Vector laboratories, B1325);

Sheep Polyclonal IgG anti-NPHS1 (5 µg/mL; R&D systems, AF4269);

Mouse IgG2a anti-CDH1 (1:300; BD Biosciences, 610181);

Streptavidin anti Biotin AF488 (1:300; ThermoFisher, S-11223);

Donkey anti Sheep IgG AF568 (1:300; Invitrogen, A21099);

Goat anti Mouse IgG2a AF647 (1:300; ThermoFisher, A-21241);

NGAL Quantikine ELISA kit (R&D systems, DLCN20);

KIM-1 DuoSet ELISA kit (R&D systems, DY1750B);

Lotus Tetragonolobus Lectin (LTL) (Vector laboratories, B-1325; biotinylated). Source: Lectin. Sugar specificity: Fucose, Arabinose.
Conjugate: Biotinylated. Applications: immunohistochemistry, immunocytochemistry, immunofluorescence, blotting applications,
elispot, ELISAs and glycobiology. Validation statements, relevant citations, product datasheet and other information can be

found from the manufacturer’s website: https://vectorlabs.com/products/biotinylated-lotus-tetragonolobus-lectin-ltl.

Cited in >200 references.

Anti-NPHS1 (R&D systems, AF4269). Source: Polyclonal Sheep IgG. Species reactivity: human. Applications: western blots and
immunohistochemistry. Validation statements, relevant citations, product datasheet and other information can be

found from the manufacturer’s website: https://www.rndsystems.com/products/human-nephrin-antibody_af4269.

Cited in 22 references of which 17 include human applications.

Anti-CDH1 (BD Biosciences, 610182). Source: Mouse IgG2a. Species reactivity: human (QC Testing), mouse, rat, dog

(Tested in Development); Application: Western blot (Routinely Tested), Immunofluorescence, Immunohistochemistry,

Immunoprecipitation (Tested During Development). Validation statements, relevant citations, product datasheet and other
information can be found from the manufacturer’s website: https://www.bdbiosciences.com/en-us/products/reagents/microscopy-
imaging-reagents/immunofluorescence-reagents/purified-mouse-anti-e-cadherin.610182.

Cited in 5 references during development.

Male Yorkshire pigs (30-32 kg, 3-months-old).

This study did not include wild animals.

Given elaborate previous experience with kidney procurement and auto-transplantation in male pigs at the Toronto Organ
Preservation Lab (TOPL), all pigs included in this study for the large animal experiments performed at the TOPL were male.

This study did not include field-collected samples.

Large animal experiments were performed at the Toronto Organ Preservation Lab (TOPL), following a previously established protocol
for porcine kidney procurement and auto-transplantation. These experiments were carried out in accordance with the Canadian
Council on Animal Care guidelines. Animal ethical approval was granted under an Animal User Protocol (AUP) issued by the University
Healthcare Network Animal Care Committee (AUP number 3651).




