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

Sample sizes for exercise experiments in mice were based on previous experience with this type of studies (e.g. Nicolaisen et al., 2020, FASEB).
The number of animals used is chosen based on the variability observed using these paradigms. Sample sizes in the human studies, were led
by the primary design described in the primary publication (Study 1: Morville et al., 2019, JCI Insight; Study 2: Gejl et al., 2014, Med Sci Sports
Exer; Study 3: Larsen et al., 2020, J Sports Sci; Study 4: Jensen et al., 2020, J. Physiology; Study 5: Lang Lehrskov et al., 2018, Cell Metabolism).
Human Study 6 has not been published yet, but sample size is based on previous measurements of GDF15 (Kleinert et al., 2018, Molecular
Metabolism) and other hormones involved in metabolism (Morville et al., 2019; JCI Insight).

To identify outliers, ROUT method (GraphPad Prism) was applied. On rare occasions, a blood or tissue sample was missing due to technical
challenges in the sampling procedure. All values are presented in the Source Data File. Here follows a complete overview of outliers and
missing values: Figure 1c, 3 missing values; Figure 1d, 1 missing value, 1 outlier; Figure 1e, 1 outlier; Figure 1f, 1 outlier; Figure 1g, 2 outliers.
Figure 2a, 1 missing value, Figure 2c, 3 missing values, 1 outlier; Figure 2i, 1 missing value; Figure 3d, 1 missing value; Figure 3k, 2 missing
values; Figure S1b, 1 mouse excluded (injection failed), 2 missing values; Figure S1c, 1 mouse excluded (injection failed); Figure S2, 1 outlier, 1
missing value.

All data presented are reproducible. Key mouse experiments were performed at least twice. The human studies were not feasible to repeat
due to their extensive nature. However, we are convinced that these data are reproducible. As example, Figure 1a, 1b, 1c, and 1d report - by
different means - the exact same biological phenomenon, that exercise increases GDF15 in plasma of moderately trained and highly trained
individuals.

Animals were randomly distributed into experimental groups based on either body weight or voluntary running distance.

All measurements of plasma GDF15 were performed blinded. Human studies were not possible to blind due to the close interaction with the
subjects involved (e.g. blood sampling following a marathon run). Mouse experiments were blinded whenever possible, but tissue dissection,
blood sampling and measurements of performance from sedentary and exercise mice was not feasible to blind. Samples used for qPCR
measurements were blinded to the experimenter.

Wild-type (WT) C57BL/6J male and female mice were obtained from (Janvier, FR). The GFRAL knockout (KO) and WT littermates were
generated as previously reported (Frikke-Schmidt et al. Mol Metab, 2019). Age of mice used ranged from 8 to 32 weeks, specified for
each experiment in the Methods section. Mice were housed at ambient humidity ranging from 35-55%; with ad-libitum chow or high-
fat diet in 12:12 hour light/dark cycle.

The study did not involve wild animals

The study did not involve collected samples from the field.

All experiments were approved by the Danish Animal Experimentation Inspectorate.




