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1. H[ER A RFZE b .
s ostovulatory ageing of Xenopus eggs
B4

o SRR The study is aimed at the investigation of intracellular processes that occur upon ageing of
) é ;’J u Xenopus frog eggs. The focus is set on the mechanisms of spontaneous activation and meiotic
; exit in mature metaphase-arrested eggs awaiting fertilization.
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6. SL[EFIHFIERT
The following tasks were pursued during this year of study:

- Detection of SA-B-gal activity in ageing Xenopus eggs and oocytes;

- Studies of subcellular localization of SA-B-gal in the oocytes and eggs;

~  Fluorescent detection of Ca;i®*. Monitoring Ca;i?>* in ageing Xenopus eggs and egg extracts;

- Monitoring ATP levels in ageing and overactivated Xenopus eggs;

- Evaluation of lysosomal acidification in ageing eggs by a fluorescent method,;

—  Effect of calcium chelators and protein kinase inhibitors on postovulatory ageing of Xenopus oocytes and eggs.
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During this year, we conducted biochemical and microscopic analyses concerning localization of
senescence-associated B-galactosidase (SA-B-gal) in Xenopus oocytes and eggs. SA-B-gal activity was found to be
located mainly within a fraction of dense cytoplasmic granules that were extensively stained with the
lysosome-specific dye LysoTracker. The granules were abundant in the cytoplasm and they had an average size of
8.9+5.6 um. These properties allowed us to identify the SA-B-gal-containing granules as a subpopulation of yolk
platelets, specialized late endosomes that accumulate and store processed vitellogenin in frog oocytes. Further
analysis revealed an increase of SA-B-gal activity in Xenopus eggs, but not oocytes, aged in vitro over 48 hours. Our
results suggest that acidification of the endosomal compartment during egg aging is responsible for this increase. In
the course of this study, an optimized method has been developed for detection of SA-B-gal in Xenopus oocytes and
eggs, using the recently developed cell-permeable fluorescent substrate of B-galactosidase, SPiDER-B-gal.

We also studied effects of the calcium chelators, such as EGTA, BAPTA, BAPTA-AM, on hydrogen
peroxide-induced egg overactivation. Protein and energy homeostases were investigated in the overactivted eggs
based on measurements of intracellular ATP and cytosolic protein contents. Time-dependent lipofuscin accumulation
was observed in the hydrogen peroxide-treated Xenopus eggs.
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