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Egg membrane microdomains-associated uroplakin
III-Src system becomes functional during oocyte
maturation and is required for bidirectional gamete

signaling at fertilization in the frog Xenopus laevis

Ken-ichi SATO
Takashi W. IJIRI

Abstract

In the African clawed frog Xenopus laevis, sperm-egg interaction promotes partial proteolysis and/
or tyrosine phosphorylation of uroplakin III (UPIII) and the tyrosine kinase Src (Src) , both of
which localize to the cholesterol-enriched egg membrane microdomains (MDs) . Here we show that
sperm promote the proteolysis and/or tyrosine phosphorylation of UPIII and Src in the MDs that are
isolated from ovulated and unfertilized eggs (UF-MDs) . An antibody against the extracellular
domain of UPIII interferes with these events. On the other hand, the inhibitory effect of anti-UPIII
antibody on normal fertilization is canceled by co-incubation with UF-MDs. These results suggest
that the isolated UF-MDs are capable of interacting with sperm as MDs in the intact eggs do.
However, this interaction does not interfere with normal fertilization, but rather augments the ability
of sperm to fertilize eggs that are pretreated with the anti-UPIII antibody. This unexpected effect
of UF-MDs on sperm requires UPIII function in the UF-MDs and protein kinase activity in sperm.
We also found that MDs that are isolated from progesterone-treated mature oocytes, but not ovarian
immature oocytes, are similarly functional as UF-MDs. Taken together, we propose a model that
structural and functional competency of the UPIII-Src signaling system in MDs is strictly regulated
in the course of oocyte maturation and subsequently in sperm-mediated egg activation and

fertilization.

Keywords : African clawed frog, fertilization, gamete interaction, membrane microdomains, oocyte

maturation






