Therole of G-CSF in the growth and development of skeletal muscle cellsin vitro
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Background: Granulocyte-Coloy Stimulating Factor (G-CSF) is aytokine which stimulates the
production of hematopoietic stem cells from bone mari@nce its disceery and appraa for clinical use,
various roles for G-CSF outside the hematopoietic systera Baeiged. RecentlyG-CSF treatment has been
shavn to increase skeletal muscle mass, strength and regeneration in rodent models of muscle disease an
damage (Stratost al., 2007; Pitzeret al., 2008). Havever, the molecular mechanisms underlining these
responses are poorly understood. In cells expressing the G-CSF Receptor (G-CSFR), ligand bivatewy acti
several intracellular signalling cascades such AK/$TAT, Akt, and ERK1/2 (Lionguest al., 2009). These
signalling pathways are of vital importance in the regulation of skeletal muscle dypedrbply, arophy and
regeneration. Havever, it is unknovn whether the G-CSFR is expressed in skeletal muscle, or if these signalling
pathways are aetited in response to G-CSF treatment.

Methods. RT-PCR: mRNA expression for the G-CSFR was determined ByPRR. The resulting PCR
fragment was separated and purified from a 2%rése gel and sequencedestern Blotting: Protein vas
separated on a polyacrylamide gel and transferred to PVDF membrane. The mendsgmehgd for the
proteins of interestProliferation: C,C,, proliferation was measured by the BrdU Labelling and Detection Kit
[ll (Roche), according the manufacturers instructioRsotein Degradation / Synthesis: Protein synthesis and
degradation was determined by the amount of radio-labelfetyidsine incorporated and released from the
cells, respectiely.

Results: The expression of the G-CSFR was detected,® Ccultures by R-PCR and western blotting,
as well as in mouse and human muscle by western blotting and immunofluorescence. 30 min G-CSF (4ng/ml,
40ng/ml) treatment in £C, , myotubes increased the phosphorylation oAl Preliminary data showed Akt
and ERK1/2 phosphorylation was also increasedwveder, the rate of proliferation, protein synthesis and
protein degradation remained unchanged under basal and catabolic conditions.

Summary/Conclusion: The expression of the G-CSFR irefital muscle suggests that G-CSF/G-CSFR
may be of importance to muscleysiology Activation of STAT3 dgnalling, and the potential aeétion of Akt
and ERK1/2 in GC,, myotubes, elicits potential signalling pathways for G-CSF/G-CSFReletsk muscle.
However, a unctional outcome remains eluai
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