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Abstract

Mitochondrial respiration is dynamically regulated especially in skeletal muscle because of the
highly fluctuating energy demand between the active and inactive state. Myoglobin (Mb) is a
conserved cytosolic protein, which have prosthetic heme and can bind O,. Previous study revealed
that Mb was deoxygenated immediately accompanying the increase of O, demand in the contracting
skeletal muscle. However, it was totally unknown how cytosolic Mb could recognize the increase of
mitochondrial O, demand instantly. Therefore, we hypothesized that Mb localized in mitochondria
and work for its respiration. Here, we demonstrated that Mb localized in mitochondria and interact
with complex IV. Although citrate synthase activity was suppressed in stably Mb overexpressing
myotubes, those myotubes consume O, faster than Mock cells. This encouragement of respiratory
capacity would be due to the activation of enzymatic function of respiratory complexes. 4 respiratory
complexes (complex I-1V) activities were increased in stably Mb overexpressing myotubes. Thus,
Mb overexpressing myotubes can spare energy substrates and respire effectively. Moreover,
mitochondrial respiration was upregulated also in transiently Mb overexpressing myoblasts. In this
model, complex IV activity was solely activated and this augmentative effect was canceled by
interferences of Mb expression. Therefore, Mb is the factor that enhances enzymatic activity of
complex IV to ameliorate mitochondrial respiratory capacity and also it would contribute to the

acquisition of efficient respiratory capacity of mitochondria at differentiation state of myocytes.
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Figure 1. Electron microscopic imaging of Mb in

ZBWTY Mb ORTENHRE SN, mitochondria.

Mb immunogold labeling in GasD tissue shows
mitochondrial localization of Mb. bar = 500 nm.
Sections are 80 nm-thin.
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Figure 2. Schematic diagram of mitochondrial respiration in myocyte.
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