Estrogen-related receptorsand their rolein skeletal muscle metabolism
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Skeletal muscle playsey roles in glucose and lipid homeostasis, and contributes to whole bodyy ener
expenditure. Poor physical fithess and inatti are risk factors for deloping type 2 diabetes. Cagrsely,
physical activity is eflective in improving metabolic health, by enhancing insulin sensitivity and improving lipid
parameters. Notahlyhe capacity forxercise and the metabolic benefits and responsesetoige vary greatly
among individuals and are decreased in some disease states. Thus, elucidating the molecular mechanisms tr
determine skeletal muscle function and fitness (and thereby enabbise), and mediatexercise-induced
skeletal muscle responses, is important for findingways to target muscle and impeometabolic health.

The family of estrogen-related receptors (BRERRB and ERR) requlates oxidatie metabolism and
other pathways important for eggrhomeostasis. The three ERRs are expressed in skeletal muscle, with higher
levels in slav/oxidative fiber than fst/glycolytic fiber-rich muscles, and are induced by enduraxseise.
Our group studies the molecular mechanisms by which muscle ERRs integrate physical activity cues to control
the expression of genes important for muscle metabolic and contractile propedidsoWse mice lacking
ERRs specifically in sietal muscle to dissect the roles of ERRs for muscle function aysibfdgy. In vitro
andin vivo studies suggest that the three ERRs agelgrcomplimentary to each other (addiy or in a
redundant fashion) to control oxidati metabolism, but carry isoform-specific functions in controlling other
programs. Interestinglyhe ability of ERRs to affect broad expression programs relies on the inductieg of k
downstream effectors, such as Permle kiveidentified Perml1l as a PGC-1- and ERR-induced gene that is
expressed specifically in muscle and is important for basal and PGC-1/ERR - enhanced respiratory capacity
Consistent with being a PGC-1/ERRyuated gene, Permlvids in humans are enhanced by physicalvégti
and decreased in disease stategr@pression of Perm1l in the skeletal muscle of mice enhancegphession
of OxPhos compbaes. The molecular mechanisms by which Perml1 impacts gene expression and mitochondrial
function, and the physiological consequences of Perml expression are currently unclear.

We epect that elucidation of the mechanisms by which Perml and ERRs impact skeletal muscle health
may enable therapeutic approaches for states where muscle function and metabolism are compromised, such
disease-associated muscle atrophies and/or age-related muscle degeneration.
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