


2

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

M
a

rch
2021

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.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

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.

Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Sample sizes were determined based off previously performed power calculations and sample availability

No data were excluded

When reasonable, data were run in duplicate and confirmed for reproducibility. Other reproducibility was determined for some data based
on previous findings and previous use of the described methods. All attempts at replication were successful. This information has been
included in the figure legends.

Randomization is described in the methods when applicable. Allocation into experimental group was random.

It is impossible to blind researchers to a participant performing acute exercise.

Antibodies used for specific detection of MEF2A (cat. no. 9736), AMPK! (cat. no. 2793), !-tubulin (cat. no. 2125), phospho-AMPK!

Thr-172(cat. no. 2531), phospho-AS160 (cat. no. 4288), AS160 (cat. no. 2447), phospho-Glycogen Synthase (cat. no. 3891), Glycogen
Synthase (cat. no. 3893), phospho-GSK3" (cat. no. 5558), GSK3" (cat. no. 12456), p38 MAPK (cat. no. 8690), and phospho- p38 MAPK
(cat. no. 4511) were from Cell Signaling Technologies (Danvers, MA); PGC-1# (cat. no. 516557) from Millipore (Billerica, MA); PPAR"

(cat. no. PA5-29678), NDUFA9 (cat. no. 459100), COX4 (cat. no. A21348), UQCRC1 (cat. no. 459140), and ATP5A1 (cat. no. 459240)
were from Thermo Fisher Scientific (Houston, TX); PFK (cat. no. SC-166722), PDK4 (cat. no. SC-130841), SOD2 (cat.no. sc-137254),
Catalase (cat. no. sc-271803), and NRF-1 (cat. no. SC-23624) were from Santa Cruz Biotechnology (Santa Cruz, CA); "-actin (cat. no.
A5441) was from Sigma Aldrich; GLUT4 (cat. no. ab-654), Na+/K+ ATPase (cat. no. ab76020), LCAD (cat. no. 196655), and UQCRC2
(cat. no. ab14745) were from Abcam (Cambridge, MA); CD36 (cat. No. 18836-1-AP), LDHa (cat. no. 19987-1-AP), LDHb (cat. no.
14824-1-AP), Pyruvate Carboxylase (PC; cat. no. 16588-1-AP), and CACT (cat. no. 19363-1-AP) were from proteintech (Rosemont, IL);
Succinate dehydrogenase (SDH; cat. no. 439300) was from Innovative Research; Cyt C (cat. no. 556433) was from BD Biosciences;
PHKA1 (cat. no. GTX109401) was from GeneTex (Alton, CA); CPT1M (cat. no. CPT1M11-A) from Alpha diagnostic (San Antonio, TX);
and secondary antibodies such as donkey anti-mouse (cat. no. 715-035-150), donkey anti-rabbit (cat. no. 711-035-152), and
streptavidin (cat. no. 016-030-084) were obtained from Jackson Immunoresearch Laboratories (West Grove, PA). The dilution for all
primary antibodies was 1:1,000. The dilution for all secondary antibodies was 1:10,000. This information is not in the manuscript.

There are dozens of antibodies that we have used. The manufacturer has provided validation information. Some have been validated
using KO cell lines, some have not been as rigorously validated, but show up at the predicted molecular weight without ample non-
specific binding.




