MicroRNA expression in female skeletal muscle mitochondria following a single bout of
endurance exercise

H. Dillon, J. Slver, S Alexander, S. Lamon and G.D. Wadley, Deakin University, 221 Burwood Highway,
Burwood, VIC 3125, Australia.

Background/Rationale: Endurancegeesise produces important cellular stress signals thatgulaie
signalling networks wolved in facilitating positie physiological adaptations within skeletal muscle. A major
adaptation includes an increase in skeletal muscle mitochondrial content, whiakyisedekminant of whole-
body metabolism, health and endurance performance (Hqll2@8&y; Nunnari & Suomalainen, 2012). Small
non-coding RM species, called microRNAs (miRNAS), are essential intracellular mediators of xjgmesson
(Zhang, 2009). MiRNK expression is altered in whole skeletal muscle following acute enduraawse and
these changes Y& keen shown to play a role in mediating the increase in mitochondrial biogenesisedbserv
after endurancexercise (Nielseret al., 2010; Russelkt al., 2013). Emerging \ddence from human muscie-
vitro reveals miRNAs are alsoxpressed in sub-cellular compartments, such as the mitochondriay(Bate
2011). This includes seral miRNAs known to respond taxercise at the whole-musclevid and regulate
mitochondrial function. It is thus congeble that miRM expression might also be altered in skeletal muscle
mitochondria following acute enduranceeeeise. Currentlyno dudies hae investigated the miRIM response
to exercise within the mitochondria. As such, this study aimed to first determine whetheAnhdRBlize in
female skeletal muscle mitochondniavivo, and secondly ivestigate if miRNA expression is altered in sletal
muscle mitochondria following a single bout of enduraneecise.

Methods. Seven healthy females underwent a preliminarpypeaktest whereby participantyded on a
cycle ergometer until aitional fatigue. Bllowing this, participants completed arercise and muscle biopsy
trial. This involved a 60-minute continuous cycle at 70%¥eakwith muscle biopsies taken from thastus
lateralis at rest, immediately poskercise and 3-hours poskecise. Mitochondria were isolated from whole
muscle using the MACS method and analysed for miR-1, -23a, -23b, -133a, -133b and -206 expression. A one
way-repeated measures ANB® was performed to examine differences in miRNxpression at rest,
immediately following ®ercise and 3-hours posk@cise. Mitochondrial &@racts were examined foytosolic
marker COXIV, and mitochondrial markers, COXI, 16s and 12s to determine purity and enrichment.

Results: RT-gPCR analysis of mitochondrial RNextracts showed high enrichment of mitochondrial
markers, CXI, 16s and 12s, and an absence of cytosolic markeKIZOindicating a high-leel of
mitochondrial purity 6 mIRNA species (miR-1, -23a, -23b, -133a, -133b and -206 ) that gidated by
endurancexercise at the whole-musclevig were found to bex@ressed in mitochondria isolated from human
female skeletal muscle inwg. Howeve, miR-1, 23a/b, 133a/b, and 206 expression were not altered in female
skeletal muscle mitochondria immediately afsaid 3-hours after 60-minutes of moderate intensity cycling.

Conclusion: The present study demonstrated for the first time that WiBdh localize in mitochondria
isolated from human female skeletal musicle/ivo. Our data shas that no significant changes in miRN
expression were obserd in human female skeletal muscle mitochondria following 60-minutes of moderate-
intensity eercise. Nonetheless, the detection of miRépecies in human female skeletal muscle mitochondria
opens n& avenues of research gading the biological function of miRNin the mitochondria. Future studies
should ivestigate the rercise-induced response of more mitochondrial mAR$pecies to varying types,
intensities and durations af@cise, in a larger sample size, and at later time points pestise.
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