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Mitochondrial dynamics in mammalian oocytes

Takuya Wakai
(Course of Applied Animal Science)

Subcellular distribution of mitochondria are reorganized during development of the oocyte into a
fertilizable egg. In growing oocytes, mitochondria are heterogeneously distributed in the cytoplasm,
whereas they diffuse throughout the cytoplasm in fully-grown oocytes. GFP-labeled mitochondria
demonstrate that oocyte maturation involves dynamic redistribution of the mitochondria, whose process

is associated with microtubule organization. These spatio-temporal regulations of mitochondria in

oocytes may be an important process in the preparation for fertilization and subsequent embryonic

development.
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Fig. 1

mitochondrial distribution during oocyte growth.
Mitochondria are stained with MitoTracker® Red
CMXRos. Bar = 20 um.
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Fig. 2

Redistribution of mitochondria during oocyte maturation.
Mitochondria were labeled with GFP (Mito-GFP). (A) GV
oocytes (0 hr) underwent oocyte maturation and fluores-
cent images were obtained at 4, 8 and 12 hrs after start
of maturation, which correspond with GVBD, MI and Mil
stages, respectively. (B) GV oocytes were cultured in the
presence of 2 ug/ul nocodazole.
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Fig. 3 Schematic diagram of fertilization-induced Ca?* oscilla-
tions. Ca*" are released from the endoplasmic reticulum
(ER) via Ca*" channel. Mitochondria uptake Ca®* through
Ca*" uniporter and activate electron transport system.
ATP production could promote SERCA Ca* pump,
which refills ER to continue Ca?* oscillations.
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