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Skeletal muscle plays an essential role invemeent, insulating and protecting the internapanms,
thermogenesis, as well as acting as a major storage site for metabolites such as glucose. Amspainnaant
to the structure or function of skeletal muscle (as with the muscular dystrophies, canceaaachge-related
muscle wasting) can lead to increased morbidity and mortality (Schettakr 2007). Fortunately sietal
muscle has a large capacity for repair angeneration due to the presence of a resident population of stem cells;
the satellite cell (SC). @n that SCs play an ingeal role in skeletal muscle regenerationythavebecome an
attractve therapeutic target for autologous transplantation, but to date, this vas prablematic, with 95-99%
of transplanted cells dying within days of treatment (Beauchairalp, 1999). Interestingly a number of studies
have $hown that freshly isolated SCs exhibit greatly enhanced&lrféllowing transplantation; attributed to
the reduced expression of the myogenic specification afedadifiation factor MyoD1, and elated expression
of the ubiquitous SC transcription factor Pax7 (Smythe & Grounds, 2001).

In the present study we utilized awvab process of ‘metabolic reprogramming’ toveesse C2C12
myogenic specification. Specificallye hypothesised that seleatiex vivo metabolic reprogramming of C2C12
cells to an oxidate phenotype, wuld lead to reduced expression of MyoD1 and increased markers of
‘stemness’ such as Pax7. Metabolic reprogrammiag wduced by culturing proliferating C2C12 cells in
growvth media containing either high glucose (25 mM, HG)y lucose (5 mM, LG) or galactose (10 mM,

Gal). We wsed a Seahorse bioanalyzer to analyze metabolic reprogramming, and observed that HG cells
predominantly generatedTR via glycolysis; Gal cells mainly utilized oxidag phosphorylation; and cells
cultured in LG used both processes at an intermediatk leterestingly a comparison of growth rates between

the three groups showed that cells cultured in either LG or Gal exhibited a significant decrease in mean doubling
time compared to HG cells (LG: 120.50 h, Gal: 12.80.38 h, HG: 13.80.55 h, P<0.05). Importantly
incubation in Gal was associated with a 15-fold increase in Pax7 exprd3sid@n0§). In contrast, C2C12 cells
cultured in LG exhibited a significant decrease in Pax7 expression. Pax7 immunofluorescent (IF) staining of
C2C12 cells identified three populations of cells; Pax7hi, Pax7lo axd .PSimilar to that observed wittaie?

gene expression, we observed a-fald increase in the number of Pax7hi cells when cultured in Gal compared

to HG. Associated with the observed increaseaixi’lRexpression was a decrease in the protein expression of the
master myogenic regulator MyoDR € 0.05).

Taken together these results indicate that culturing cells in Gal basedhgroedia was sufficient to
induce metabolic reprogramming to an oxidatthenotype. Furthermore, this processsvaccompanied by de-
specification and increased prolifevatiapacity of these cells. These exciting results maxe hiamportant
implications for autologous transplantation therapies, and demonstrate a role for metabolism in the regulation of
cell identity.

Beauchamp JR, Mgen JE, Pagel CN & Partridge TA. (1999%urnal of Cell Biology 144, 1113-22.

Schertzer JD, Gehrig SM, Ryall JG & Lynch GS. (20@grican Journal of Pathology 171, 1180-8.
Smythe GM & Grounds MD. (200Bxperimental Cell Research 267, 267-74.

Proceedings of the Australian Physiological Society http: //aups.org.au/Proceedings/44/15P



