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Roles of spiral-like Ca2+ oscillationsin avian fertilization

Sasanami, Tomohiro

3,100,000

Czeta

Intracytoplasmic sperm injection (ICSI) has not been successful in birds because
of the difficulty in mimicking the physiological polyspermy that takes place during normal fertilization.
Here, we report that injection of a single SEermatozoon with sperm extract (SE) or its components led to
the development and birth of healthy quail chicks. SE contains three factors—phospholipase C{ (PLCZ),
aconitate hydratase (AH), and citrate synthase (CS)—all of which are essential for full egg activation
and subsequent embryonic development. PLCZ induces a transient Ca2+ rise required for the resumption of
meiosis. AH and CS are required for long-lasting, spiral-like Ca2+ oscillations, which are essential for
cell cycle progression in early embryos. We also found that coinjection of cRNAs encoding 3 factors
supported full development of ICSI-generated zygotes without the use of SE. These findings will help
assist our understanding of the mechanism of avian fertilization and embryo developmen.
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