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A study of mechanisms of monospermy by electrical block to polyspermy
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Fertilization is essential for sexual reproduction in all animals. The eggs
of most vertebrates accept only one sperm to eliminate the extra sperm outside the egg. The egg has
a mechanism that prevents polyspermy at the time of fertilization, ensuring monospermic development.

In this study, we elucidated the molecular mechanism of monospermic fertilization controlled by
positive fertilization potential using amphibians, which are easy to experiment in fertilization.
When the first sperm fertilizes and enters the egg, the egg’ s membrane potential becomes positive
(fertilization potential). A positive fertilization potential prevents membrane fusion with the
subsequent sperm, preventing entry of multiple sperm into the fertilized egg. We have proved with
matrix metalloproteinase-2 (MMP-2) deficient sperm that positively charged MMP-2 is distributed on
the sperm membrane and is essential for the polyspermy block as a sensor for detecting the positive
fertilization potential.
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