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Abstract

The stimulation of oocyte maturation by 1-methyladenine in starfish, and by a steroid in frogs, has been proposed to involve G-
protein-coupled receptors. To examine whether activation of receptors linked to G; or G, was sufficient to cause oocyte
maturation, we expressed mammalian G;- and G_-linked receptors in starfish and frog oocytes. Application of the
corresponding agonists caused meiosis to resume in the starfish but not the frog oocytes. We confirmed that the receptors
were effectively expressed in the frog oocytes by using a chimeric G-protein, qu, that converts input from G;- and G_-linked
receptors to a Gq output and results in a contraction of the oocyte's pigment. These results argue against G; or G, functioning
to cause maturation in frog oocytes. Consistently, maturation-inducing steroids did not cause pigment contraction in frog
oocytes expressing qu, and G, protein was not detectable in frog oocytes. For starfish oocytes, however, our results support
the conclusion that G; functions in 1-methyladenine signaling and suggest the possibility of using frog oocyte pigment
contraction as an assay to identify the 1-methyladenine receptor. To test this concept, we coexpressed qu and a starfish
adenosine receptor in frog oocytes and showed that applying adenosine caused pigment contraction.
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