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Background: There is considerable individual variability in the response to simiercise training
(Atkinson and Batterham, 2015; Heckstedgtml., 2015). Indeed, some people are ‘low/medium responders’,
while others are ‘high-responders’(Bouchatdil., 1998). 10 date, all @ercise studies that claimed to identify
“low-" or “high-responders” relied on the assumption that when the same training is prescribed to participants
again, thgy would hare the same adaptations. Wever, within- subject variability has mer been tested.
Moreover, those initially classified “low-responders” may respond to training if the length of training is
extended. Recent evidence suggests that the responsertise training may be influence by epigenetics
signatures (¥isin et al., 2015). Epigenetics is aversible process that affects\a@enes are regulated in cells,
and it interacts with environmental factoegy( diet, exercise) to create a cell memory of pagerds. Havever
no study has yet tested whether the variable respongertise could hae a1 epigenetic basis.

Aims: 1) To investigate whether the “high-" or “low-response” tgeecise training is consistent after a
repeated intervention (quantify within-subjecari@bility); and to accurately identify the high-anevlo
responders; 2)dtest whether individuals who did not respond after a short eriéion (4 weeks of training)
will respond after a longer intezmtion (12 weeks of training), and 3) Test whether the epigenetic
(methylation) changes are different between low-and high respondessdise training.

Methods. This project is a continuation of the Gene SMARSkeletal Muscle Adaptie Response to
Training) study A 4-week high-intensity inteal training (HIIT) program will be repeated after ashi-out
period of minimum 12 months (see figurepllBwing a similar repeated inteention of 4 weeks, x@rcise
training will continue for another 8 weeks. 20 participants will be recruited and tested preentiteryMO),
after 4 weeks of training (M1), after 8 weeks of training (M2), and after 12 weeks of training (M83isEx
testing will consist of a 20-kmycle Time Trial, and 2 gradedcise tests (GXT) to determine power peak,
lactate threshold and VO2max. Technical error will be used to classifyidadis as “high-" and “la-
responders” to the selectedriables. Muscle biopsies will be taken from tastus lateralis muscle at MO-M3.
DNA Methylation assays using the lllumina Infinium Methylation EPIC chips will be conducted.
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Conclusion: The overall aim of this study is to suggest a state-of the axelrapudy design to accurately
classify lav-and-high responders taagcise training, with an estimate of within-subjeatiability. We will also
test the hypothesis that response ter@se exists inwery individual, but at different rates. Finallwe will
explore epigenetic signatures (methylation changes) that may predict the rate of resprarses®teining.
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