e Myogenesis involves proliferation of myoblasts, withdrawl from the cell e Murine derived C2C12 cells were induced to differentiate by either cell-to-
cycle, and differentiation into multinucleated myotubes (1). cell contact in 10% FBS or serum deprivation by switching to 2% FBS, 10%
e Differentiation can be induced in vitro in various different ways adult horse serum (HS), or 2% HS. (see Figure 2)
e During differentiation, various genes and myogenic regulatory factors e Myogenin gene expression was measured using quantitative PCR for the
(MRFs) are expressed, including myogenin which is often used as a Myoblast (MB) and days 1 and 2 of differentiation.
marker for differentiation (2). e Cell fusion index (CFl), the percent of nuceli in myotubes over the total
e Aim 1: Assess the prevalence of various modes of growth/differentiation number of nuclei, was determined for 10% FBS, 10% HS, and 2% HS at day 2
in the literature. e Pubmed database was searched for “C2C12 differentiation” (2022-2024)
e Aim 2: Determine how the mode of induction of differentiation affects o For each paper, the methodology for growth and differentiation of
myogenin gene expression in C2C12 cell culture. C2C12 cells was determined.
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Figure 1. Schematic illustrating the stages of myogenesis and myogenin gene & Growth factors and Slsﬁeedreirr: tt'ﬁiion
expression with differentiation induced by three primary methods. Adapted from [serum] study.

Image courtesy of Emily Baines.
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Figure 3. Average cell fusion  Figure 4. Confocal microscopy images of C2C12 cells on day 2 of Figure 5. Myogenin gene expression for MB, days 1 and 2 of
index for 10% FBS, 10% HS, differentiation stained for nuclei (blue) and cytoskeleton (red) differentiation. Data represented as mean +/-SEM, n = 2-4

and 2% HS at day 2 (n=3)

e Large diversity in the modes of differentiation observed in literature
] o 2% HS is the most common mode of inducing differentiation Proliferation Differentiation
2% HS o Raises concerns about reproducibility with differing methods. I‘ //,
e Modes of induction of differentiation are not equavalent Withdraw from ,/
N/A . . . . 0 . Myoblast y
o Differentiation in 2% HS accelerates myotube formation
o Myogenin gene expression is highest on days 1 and 2 for differentiation in 10% FBS -
e Myogenin gene expression does not track with myotube morphology at day 2 (ex.

highest gene expression in 10% FBS, lowest CFl)
e Myogenin gene expression appears to be blunted in all cultures where the serum was
changed to induce differentiation
o Observed to respond to environmental factors and may be a substandard marker

for differentiation. (see right) Day of Differentiation
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