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GROWTH CURVE OF C2C12 CELLS

Panel 1: project flow chart

BACKGROUND

Due to its high biocompatibility and easy

processing we used PDMS as substrate.

C2C12 cells are a cell line of myoblasts,

which are also called satellite cells. They can

be found in rare numbers in adult skeletal

muscle tissue, where they proliferate and

differentiate into myotubes after small

injuries. Myotubes form muscle fibers which

have a radii of 10 µm to 200 µm. That’s why

curvature radii of 48 µm, 63 µm and 166µm

were chosen.

C2C12 cells are of significant relevance

when it comes to muscle injuries, muscle

related illness or age-related decrease of

muscles.

AIM OF THE STUDY

The goal of our project was to investigate

the behaviour of C2C12-cells on differently

curved polydimethylsiloxane-surfaces.
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RESULTS

Panel 1: project flow chart
Overview of the project with the used
methods.

Panel 2: growth curve of C2C12 cells
Growth of the C2C12 cells within 4 days.
After 3 days the growth rate increases
rapidly.

Panel 3: orientation angle of cells on
different curvature radii
The cell behaviour differs between flat and
curved substrates. The curvature has a
significant influence on the orientation of
the cells compared to the flat PDMS
surface. However, between the 3 curvature
radii there is no significant difference.

Panel 4: immunofluorescence images
One can see elongated cells with multiple
nuclei on the curved substrates. α-SMA is
expressed in cells on flat substrates as well
as on curved substates.

Figure 2: growth curve of C2C12 cells of 4 days

CONCLUSIONS
Our results suggest that the cells align along
the curvature wo minimize intracellular
stress. One can assume that based on the
elongated shape and multiple nuclei in one
cell the differentiation into myocytes and
myotubes started.
We propose to extend the time of
incubation and analyze whether the
curvature of the substrates has an impact
on the full differentiation into myotubes.
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Panel 2: growth curve of C2C12 cells

In order to get a feeling for the proliferation
rate, the cells were seeded at a density of
100.000 cells in each well of a 6-well plate. The
number of viable cells was measured every day
by staining them with trypan blue and counting
them with a Neubauer chamber.

Panel 3: orientation angle of cells on different curvature radii

In order to investigate the influence of the curvature radii on the cell orientation, the angle of the cells to the
curvature was measured. Therefore microscopic pictures were taken and processed with ImageJ. Physical
signals like the curvature and stiffness of a substrate can affect the cellular behaviour, especially regarding the
proliferation, differentiation and communication.

Figure 4: Immunofluorescent images of C2C12 cells on PDMS structures after 24h of cultivation. Detection of nucleus with
Hoechst (blue), f-actin with phalloidin 488 (green) and αSMA with antibodies. a-d C2C12 cells on flat surface. e-f C2C12 cells on
curved substrate with a curvature radii of 48µm. g-h C2C12 cells on curved substrate with a curvature radii of 166 µm.

Arrows show multinuclear cells. Scale bar represents 50 µm.

❶ moulding PDMS-surfaces with 
different curvature radii 

❷ plasma treatment and incubation 
in FCS

❸ seeding cells with a density of 
15.000 cells/cm2

❹ incubation
❺ observation and measuring cell 

orientation
❻ staining nucleus, f-actin and 

α-SMA of cells and evaluation

Panel 4: Immunofluorescence images
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Figure 1: project flow chart

Figure 3: box-plot showing orientation angle of cells and scheme illustrating the determination of orientation angle     


