PGC-1a and PGC-1f regulate creatine uptake via ERRa/CrT
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Creatine plays an important role in maintaining cellular energy homeostasis by resynthesising ATP when
in its phosphorylated form, phosphocreatine. Creatine apiato the cell is controlled via the N&I
dependent Creatine transporter (CrT). Currerttt¢ molecular mechanisms regulating CrT expression are
unknawvn. Peroxisomeroliferator-actvated receptoy, coactvator-1a (PGC-In) and coactiator-13 (PGC-1)
are transcriptional coagtitors that regulate the expression of sngenes inolved in skeletal muscle emgr
metabolism, including the uptakend oxidation of glucose and fatty acids (Espineizal., 2010; Kelly et al.,
2009; Michaelet al., 2001). Whether PGCelor PGC-JB can regulate CrT expression and creatine @phak
not been ivestigated.

This study investigated the role of PGCelland PGC- in creatine uptak in L6 myotubes. Adendral
overexpression of PGCd and PGC-f increased creatine upikby 18 fold and 1.6 fold respeutly,
compared to the GFP control. This was associated with a 2.1 fold and 1.7 fold increase in GxTewdd\
siRNA knockdavn of the CrT in L6 myotubes significantly reduced basadi$eof creatine uptak as well as
blocking the PGC-d@ and PGC-B up-regulation of creatine uptake. As maof the effects of PGCdl and
PGC-3 in skeletal muscle are mediated via their coatitin of estrogen-related recepwmiERRn), it was of
interest to determine whether ERRvas invdved in this response. si\knockdavn of ERRx prevented the
PGC-In and PGC-g-induced increase in CrT mPNand creatine uptake, but did not alter creatine uptak
under basal conditions. Further supporting the role of &RRcreatine uptake xpression of a constitwgly
actve ERRa increased CrT mRM and creatine uptak by 7 bld and 2 fold, respeetly. Finally, ChiP
experiments reealed that PGC-d and ERRx directly bind to the CrT promoter to induce its expression.

These nwel findings provide insight into ko the CrT and creatine uptakae regulated in sietal
muscle, which may assist in the treatment of patients suffering from myopathies associated with decreased Cr
and intracellular creatineuels.
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