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Sample size

Data exclusions

Replication

Source data are provided with this paper. The two-photon imaging data generated in this study have been deposited in the DataDryad database (doi:10.5061/
dryad.vq83bk3z8): https://datadryad.org/stash/share/NuiNLT6qTdKR74FSQkXL2PAlnwyOFT_5T7Cy8t8NzeU

N/A

N/A

N/A

N/A

The sample size for each experimental group was determined by: 1.) Previous experience of performing experiments involving implantation of
abdominal imaging window (AIW), 2.) trial experiments of partial IRI models, and 3.) trial experiments of sham-operated mice.

Power calculations were not performed before experimental collection in this study since the parameters we quantified (degree of necrosis,
degree of proliferation, albumin reuptake over time, etc...) resulted from a completely novel experimental approach where the same subject
has been imaged longitudinally for up to 3 weeks after AIW implantation- and, therefore, we could not estimate variances of the
measurements with sufficient confidence before accumulating preliminary data. However, sample sizes were sufficient to detect significant
changes, and a minimum of 3 subjects was allocated in each experimental group.

Serial intravital microscopy of partial IRI animals was challenged by strong tissue remodeling that sometimes caused missing data points over
time. To compensate for missing data points, we included higher n-numbers in the partial IRI group. As outlined in the methods, we included
all serially imaged data collected from any subject into data analysis, whenever successfully generated.

Partial IRI mice were included in the study, upon visual confirmation of temporal restriction and subsequent re-installment of blood flow in
approximately half of the kidney tissue (as shown in fig. 1D). Partial IRI mice were excluded from the study, if incorrect placement of the
abdominal imaging window did not allow identification of MID or IR regions using intravital microscopy.

In cases of unsuccessful re-identification of individual FOVs during any acquisition time point, serial data from respective time points was
missing and could not be included in further analysis. Displayed data state n numbers for analyzed tubule segments and experimental mice
respectively.

Statistics and Reproducibility

Intravital imaging experiments of individual experimental mice were performed as independent experiments. Upon reassurance that inclusion
criteria were given (successful partial IRI surgery and correct placement of the abdominal imaging window implant), different partial IRI
regions (Not-IR, Mid, and IR) were reproducibly identifiable based on distinct necrotic cell damage patterns on day 00. The biological
phenomena described in this study were reproducible in all attempted experiments.

Analysis of albumin-creatinine ratio from urine samples were performed as duplicates. Baseline transcutaneous GFR measurements were
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performed as duplicates. After IRI/sham surgery, transcutaneous GFR measures were performed longitudinally and were hence obtained as
single values per time point and animal.

Representative serial in vivo 2-photon images were selected from data obtained from the following number of independent experiments:
partial IRI: day 0 = 8 mice, day 1 - 2 = 4 mice, day 3 = 8 mice, day 4 = 4 mice, day 7, 14, 21 = 4 mice; and sham: day 0, 1, 2, 3, 4, 7, 14 = 3 mice,
day 21 = 2 mice. Representative correlative in vivo and ex vivo images for classification of remodeling processes were selected from data
obtained from 3 independent experiments. Representative correlative in vivo and ex vivo images for detection of VCAM1-positivity in atrophic
tubules were selected from data obtained from 3 independent experiments.

Subjects were randomly assigned to undergo either partial IRI or sham surgery. Further assignment to GFR or intravital microscopy
experiments (including sub-assignment to short-term or long-term imaging groups) was also done randomly.

Blinding of experimental treatment could not be performed in our study design as the validation of the expected surgical outcome required
close microscopic examination during surgery (as explained above in "Data Exclusion" and "Replication").

Rabbit anti-VCAM-1 (Abcam AB0134047, 1:200) primary antibody;

Donkey anti-Rabbit Alexa 405 (Jackson ImmunoResearch 711-175-152, 1:500) secondary antibody

Primary antibody Rabbit anti-VCAM-1 was diluted as previously published [1, 2].

Primary antibody Rabbit anti-VCAM-1 specificity for immunohistology in mouse tissue was validated by the manufacturer using
knockout validation and mouse spleen tissue as positive control. Suitability of Rabbit anti-VCAM-1 for identifying cells of failed tubule
repair was previously established for mouse and human tissue [1, 2].

[1] Kirita, Y., et al., Cell profiling of mouse acute kidney injury reveals conserved cellular responses to injury. Proc Natl Acad Sci U S A,
2020. 117(27): p. 15874-15883.

[2] Muto, Y., et al., Single cell transcriptional and chromatin accessibility profiling redefine cellular heterogeneity in the adult human
kidney. Nat Commun, 2021. 12(1): p. 2190.

Tg(Pgk1-Ccnb1/EGFP)1Aklo (CycB1-GFP) reporter mice were purchased from The Jackson Laboratory (Strain #:023345) and bred in
the barrier animal facilities at the Department of Biomedicine, Aarhus University.

Animals used for partial IRI in vivo experiments were 17.7 ± 2.3 weeks of age (mean ± SEM)

Animals used for selective laser-induced PT-S1 injury were 8.7 ± 1.1 weeks (mean ± SEM)

For confirmation of reliable PT-S1 and PT-S2 classification four 10-week-old C57/Bl6 mice were used

Not used for the present study.

It is widely known that females respond to ischemia-reperfusion injury with a milder phenotype. We therefore collected data mainly
from male animals.

n= 21 male subjects

n= 5 female subjects.

We did not detect differences between the data obtained from male and female subjects, but as sex comparison was not considered




