Fight or flight response may hinge on
protein in skeletal muscular system
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regulating contractility in the heart and playing a role
in the development of fast and slow muscle fibers in
skeletal muscle tissue.
Sadayappan along with researchers at UC College
of Medicine, Florida State University, the University
of Massachusetts Medical School and the Illinois
Institute of Technology published research in the
scholarly journal PNAS to further the understanding
of the protein in skeletal function and regulation.
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Researchers at the University of Cincinnati say a
regulatory protein found in skeletal muscle fiber
may play an important role in the body's fight or
flight response when encountering stressful
situations.
The protein, fast skeletal myosin binding protein-C
(fMyBP-C), plays a foundational role in the proper
regulation of contractile structure and function in
the body's fast twitch muscles—these muscles
produce sudden bursts of power to sprint into
action, jump or lift heavy objects. Fast skeletal
myosin binding protein-C modulates the speed and Sakthivel Sadayappan, PhD, shown in the UC College of
force of fast skeletal muscle contraction.
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"This response is very critical for the higher animal
and human survival. Just imagine, you are walking
through a forest and suddenly you see a tiger in
front of you," says Sakthivel Sadayappan, Ph.D., a
professor in the UC Division of Cardiovascular
Health and Disease. "You will immediately act,
either to fight or run away from the animal. For that
action, fast muscle is essential, and fast myosin
binding protein-C is the key molecule to regulate
the speed of action."
Myosin-binding protein-C is a thick filament
regulatory protein found in striated muscle in both
the heart and skeletal system. The protein
performs different functions in the two organs,

The study's lead author is Taejeong Song, Ph.D., a
postdoctoral fellow in the Sadayappan Lab at the
UC College of Medicine.
Song says that research examined the role of the
protein in fast-twitch muscles by generating a
knockout mouse—an animal in which researchers
have either inactivated, replaced or disrupted the
existing fast myosin binding protein-C gene to study
its impact.
"We found that knockout mice demonstrated a
reduced ability to exercise, showed less maximal
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muscle force and a diminished ability for muscle to
recover from injury," explains Sadayappan. "Our
study concludes that fast myosin binding protein-C
is essential in regulating the force generation and
speed of contraction of fast muscles."
Song says advancing the knowledge of fast myosin
binding protein-C may someday assist in
addressing skeletal muscular disorders.
"Individuals lose their ability of muscle force
generation for various reasons," says Song. "They
may be extremely inactive or hospitalized for long
periods of time. Aging may also be the cause for
some. We also think if we can manipulate the
workings of fast myosin binding protein-C in
skeletal muscle that we can prevent or at least slow
down the loss of muscle function in genetic muscle
disease such as distal arthrogryposis. Our research
is trying to figure out this problem in human health."
Other co-authors in the study from UC include Lisa
Martin, senior research assistant in the Division of
Cardiovascular Health and Disease; Judith Heiny,
Ph.D., professor of pharmacology and systems
physiology; and John Lorenz, Ph.D., professor of
pharmacology and systems physiology.
More information: Taejeong Song et al. Fast
skeletal myosin-binding protein-C regulates fast
skeletal muscle contraction, Proceedings of the
National Academy of Sciences (2021). DOI:
10.1073/pnas.2003596118
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