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Human research participants
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The study did not involve human research participants.
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For all in vitro experiments, a sample size of n=3-12 was used based on the effect size and overlap between distributions. A power of 0.8 was
set as minimal to decide the sample size for each experiment. With alpha=0.05 and power=0.9 and allowing for unexpected mortalities of
~5%/group, !5 mice per group were needed for in vivo studies. For in vivo studies, a sample size of n=6 independent mice per group was used
to include inherent variabilities in survival times among experimental mice based on previous pilot studies that yielded high power (>0.8). The
sample size for the targeted metabolomics experiments was calculated based on the power analysis module in Metaboanalyst software,
which uses algorithms described by van Iterson et al. 2013. The desired power of 0.8 was achieved for the metabolomics data validating the
sample size of n=9 independent mice per group.

No data were excluded from the analysis.

All experimental findings were reliably reproduced, and attempts at replication of experimental findings were successful. Both in vitro and in
vivo experiments were replicated at least two to three times to confirm experimental trends prior to publication.

For all studies using mice and mouse tissues, animals of either sex and similar age were randomly arranged into groups. This allocation
method allowed us to generate homogeneous blocks for a randomized block design. For immunohistochemistry and clinical/anatomic

pathology, the field of view was randomly selected for analysis. For immunoblotting, RT-qPCR, transport studies, and metabolite profiling,
samples were randomized and analyzed with standard approaches.

Endpoint measures and outcomes for all animal experiments were objective (survival times) that did not necessitate blinding in animal
experiments. For in vitro studies, the experimental groups and data collection were blind. However, the data were then analyzed without
blinding since we need to know each experimental condition to analyze samples as groups.




