Inflammatory regulation by Selenoprotein S is not responsible for the loss of muscle performance
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Emeging interest surrounds the importance of selenoproteinelatakmuscle growth, gelopment and
muscle performance (Moghadaszadsthal, 2013). Selenoprotein S (Sepsl) is one ofeseendoplasmic
reticulum (ER) resident antioxidant selenoproteins and is higtgyeesed in skeletal muscle. Sepsl has been
implicated in ER stress reduction, antioxidant defences and inflammation, where reducedxfession is
thought to be associated with a heightened pro-inflammatory state. Our laboratory reeesitathed the role
of Sepsl in dystrophimdxmice, a model of increased muscle damage and inflammation. The genetic reduction
of Sepsl by 50% amplified the inflammatory stateasf fwitch EDL muscle and reduced myofibre size (Wright
et al, 2017). On a C57BL/6J background, the global genetic reduction or deletion of Sepatseciated with
reduced spontaneousysical activity and impaired isometric force output of isolated fast twitch EDL, but not
slow twitch soleus muscleex wo. Howeve, the mechanistic understanding remains umknorhus, to further
elucidate the role of Sepsl inedftal muscle performance and inflammatory responses, adult Sepsl global
knockout (GKO) knockout (Sepst), heterozygous (Sep¥1) mice and their wildtype (Sep¥1) littermates
underwent a strenuous treadmill running protocol, as strenuous enduraniseeincreases inflammatory
oxidative and ER stress, beforEbialis anterior(TA) muscle function was assessadsitu with an intact blood
and nere aupply.

The animal studies were apped by the Animal Ethics Committee at La Trobe \Wasity, in accordance
with NH&MRC guidelines. On 3 consecwti days, mice underwent a single bout of incrementatoise,
starting at 5m/min and increasing in speed by 5 m/nvieryes min to 25m/min or until @untary cessation.
Approximately 24 h following the third bout okecise, mice were anesthetiséd intraperitoneal injection of
Sodium pentobarbital (6Qg/g), such that thewere unrespongé  tactile stimuli. A muscle function \&s
assesseih situ, where the distal tendon was attached to a force transducer (1300A Whole Mouse Test System,
Aurora Scientific), allawing assessment of isometric muscle force production, fatigueability following 4 min of
intermittent stimulation (100 Hz,very 5 s) and force reeery. Following which, anaesthetized mice were
humanely euthanized by cervical dislocation, and blood and tissues were collected for molecular and
histological analysis.

The genetic reduction or deletion of Sepsdswassociated with a reduction in the distance run and
exacise completion rate in Sep§land Seps? mice compared with Sep¥l littermates. Sepsft and
Seps1’™ mice produced less force than Sepsiittermates, as indicated by awdoward shift in the force
frequeng curve. Havever, muscle strength was unaffected bygreise. Furthermore, in Sepéilittermates, the
exacise protocol had no significant effect ok Tuscle tigability and force recgery. Whereas, in Sep$1
mice the gercise protocol appeared to compromise muscle endurance, such that fatigueability was increased
and force recgery was reduced, when compared xereised Seps1" and sedentary Sep$lmice. In contrast,
sedentary SepsT mice TA muscle endurance was compromised when compared with *Sefigérmates;
however, three bouts of treadmill running stimulated adaptprocesses such that fatigueability and force
recovery no longer differed from Sep&1 mice. Although, this impneement in A muscle endurande situdid
was rot reflected by impnged voluntary treadmill running performance.

The mechanism underpinning thdeets of Sepsl onxercise capacity andAT muscle performance, are
still under irvestigation. Havever, they are not mediated by increased muscle damage and inflammation, as
indicate by muscle morphology and histological and circulating inflammation. In supomafiyndings confirm
that the global deletion of Sepsl compromisesraise capacity and strength of fast twitch muscles.
Furthermore the cellular stress responses to short term stremactiseediffer between Sep¥land Seps1”
mice.
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