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Visualization of the physical characteristics of collective myoblast migration
upon skeletal muscle injury and regeneration environment

Tae Yoon Kwon', Hyuntae Jeong’, Youngbin Cho’ and Jennifer H. Shin"

Abstract Skeletal muscle tissues feature cellular heterogeneity, including differentiated myofibers,
myoblasts, and satellite cells. Thanks to the presence of undifferentiated myoblasts and satellite cells,
skeletal muscle tissues can self-regenerate after injury. In skeletal muscle regeneration, the collective
motions among these cell types must play a significant role, but little is known about the dynamic
collective behavior during the regeneration. In this study, we constructed in vitro platform to visualize
the migration behavior of skeletal muscle cells in specific conditions that mimic the biochemical
environment of injured skeletal muscles. We then visualized the spatiotemporal distribution of stresses
arising from the differential collectiveness in the cellular clusters under different conditions. From
these analyses, we identified that the heterogeneous population of muscle cells exhibited distinct
collective migration patterns in the injury-mimicking condition, suggesting selective activation of a
specific cell type by the biochemical cues from the injured skeletal muscles.
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Fig 1. Migrating characteristics of collective
muscle cell (C2C12 cells) migration at base media
(BM) and conditioned media (CM). (a) Time
series of phase contrast images (the first quadrant)
at each media condition. (b) The graph of
normalized migration area after 24hours of
migration. The migration area is normalized by
the initial area of each media condition. (n=6 for
BM, and n=10 for CM). (Scale bar: 400pm)
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Fig 2. Cell tracking analysis of collective muscle
cell migration at two different media conditions.
(a) The trajectories of cells during 24 hours of
migration at each condition. The white circles in
the Fig.s divide the ‘center’ part and ‘edge’ part
of the cell clusters. (b) Quantified results of cell
tracking analysis. Average speed (length of
trajectory / migrating time) and persistence index
(vectorial distance / total path) were calculated.
Statistical significance was determined by one-way
ANOVA followed by Tukey’s test. *p<0.05,
**p<0.01, and ***p<0.001. (n=23 for BM (edge),
n=15 for BM (center), n=28 for CM (edge), and
n=18 for CM (center)). (Scale bar: 400pm)
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Fig 3. (a) Method for traction measurements by
TFM. (b) Temporal evolution of cell traction maps
(r-direction at r-0 coordinates) during 24 hours of
migration at two different media conditions. (Scale
bar: 400pm)
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