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The Mechanism of Exogenous Centrosome Inheritance in
Mammalian Embryos Development

Qing-Ran Kong, Zhong-Hua Liu*
(College of Life Sciences, Northeast Agricultural University, Harbin 150030, China)

Abstract In all mammalian cells, centrosomes, as the main microtubule organizing centers (MTOCs), are
nonmembrane-bound, semi-conservative organelles consisting of numerous centrosome proteins referred to as
pericentriolar material (PCM) that typically surround a pair of oriented cylindrical centrioles. Centrosomes possess
microtubule organizing functions, and are crucial for normal function. In most mammals, the spermatozoon retains
its proximal centriole while losing most of the PCM and distal centriole, whereas the oocyte degenerates centrioles
while retaining centrosomal proteins during gametogenesis. During fertilization, in most mammals except primates,
the sperm’s proximal centrioles are degenerated further, biparental pericentriolar materials contribute to the zygote.
But in rodents, during spermatogenesis both centrioles are degenerated, centrosomes are maternally inherited in
zygotes. After nuclear transfer in reconstructed embryos, the donor cell centrosomes are degenerated, MTOCs
formed by biparental PCM are responsible for carrying out functions, including spindle organization, cell cycle
progression and development. In most mammals, donor cell centrioles are degraded in 1-cell embryos, and centrosomal
proteins from both donor cell or sperms and recipient oocytes contribute to mitotic spindle assembly, typical cen-
trosomes are likely assembled de novo during the blastocyst stage. In primates, centriole from sperm contributes to
form typical centrosomes in zygotes, however, in reconstructed embryos, the centriole from donor cell can not
carry out functions, and this can be a main reason of leading to failure in primate nuclear transfer.

Key words centrosome; fertilization; nuclear transfer; embryo development
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