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Reproductive maternal centrosomes are cast off into polar bodies during maturation division in starfish
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Animal egg inherits a maternal centrosome/centriole
from the meiosis-II spindle pole, and sperm can introduce
another centrosome at fertilization. It is believed that in
most animals only the sperm centrosome provides the
division poles for mitosis in zygotes. This uniparental
(paternal) inheritance of the centrosome must depend on
the selective loss of the maternal centrosomes, as first
proposed by Boveri (1887). Specific mechanisms must
exist to control the paternal inheritance of centrosomes
at the gamete or zygote level, but has not yet been
fully understood. In starfish, no centriole duplication
occurs in meiosis II, hence each pole of the meiosis-II
spindle is formed by the splitting of paired centrioles of
the inner centrosome in meiosis-I spindle into singles
(Sluder et al,, ‘89; Kato et al., ‘90). In order to investigate
selective loss of the maternal centrosomes, it is necessary
to trace the fate and reproductive capacity of all the
maternal centrosomes / centrioles. We used two kinds
of procedures: (1) Suppression of polar body extrusion,
and (2) Transplantation of polar body centrosomes into
artificially activated maturing starfish oocytes. Among
the maternal centrioles, differences in intrinsic stability
and reproductive capacity were found: (1) four centrioles
are heterogeneous in reproductive capacity; two of four
centrioles are reproductive and remaining two are non-
reproductive, (2) reproductive centrioles are successively
cast off into the first and the second polar bodies
respectively, (3) and finally a mature egg inheriting a
non-reproductive centriole alone is formed. We are now
examining on some questions about when, and how the
non-equivalency in the reproductive capacity among the
maternal centrioles are determined.
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