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ABSTRACT

Using an interspecies microinsemination assay with bovine or mouse oocytes, it was examined (1)
whether centrosomes of Antarctic minke whale spermatozoa function as the microtubule-organizing
center (MTOC), and (2) whether the minke whale haploid spermatogenic cells have an enough ability
for sperm-borne-oocyte activating factor (SOAF) in terms of induction of Ca’" oscillations and oocyte
activation. For the MTOC assay, bull and rat spermatozoa were referred as positive and negative
controls, respectively. Vitrified-warmed bovine mature oocytes were subjected to immunostaining
against o-tubulin 4-6 h after intracytoplasmic injection (ICSI) of 5 mM dithiothreitol-treated
spermatozoa. Aster formation occurred from whale spermatozoa (33%) and bull spermatozoa (33%),
but very little from rat spermatozoa (3%). Activation treatment for the microinseminated oocytes with
7% ethanol + 2 mM 6-dimethylaminopurine resulted in the similar proportion of oocytes forming
whale sperm aster (35 vs. 27% in non-treated group; 4 h after ICSI) but significantly larger aster
(aster diameter ratio to oocyte diameter, 0.57 vs. 0.30 in non-treated group). These results indicate
that centrosome brought into bovine oocytes by whale spermatozoa contributes to the MTOC and
assembly of the microtubule network is promoted by oocyte activation. In an additional experiment,
the ability of centrosomes in minke whale haploid spermiogenic cells (round spermatids, early
elongating spermatids, late elongating spermatids, and testicular spermatozoa) to function as MTOC
was evaluated by the interspecies microinsemination assay. No aster formation was observed in the
bovine oocytes microinseminated with round spermatids (0%). However, some of oocytes
microinseminated with early- or late-elongating spermatids as well as testicular spermatozoa
exhibited aster formation. These results indicate that centrosomes in whale spermiogenic cells at the
elongating stages have a fully competent ability to function as the MTOC. For the SOAF assay, a
population of round spermatids, early-stage elongating spermatids, late-stage elongating spermatids,
and testicular spermatozoa was cryopreserved in the presence of 7.5% glycerol on board at the
Antarctic Ocean and transported to the laboratory. Repetitive increases of intracellular Ca’*
concentration occurred in 0, 65, 81 and 96% of BDFI1 mouse oocytes injected with the post-thaw
round spermatids, early-stage elongating spermatids, late-stage elongating spermatids and testicular
spermatozoa, respectively. Normal pattern of the Ca’* oscillations was observed in 26-47% of these
responding oocytes. Most oocytes exhibiting Ca’ oscillations, regardless of the oscillation pattern,
resumed meiosis (83-94%). These results indicate that whale spermatogenic cells acquire the SOAF
activity closely relating to their Ca’* oscillation-inducing ability at the relatively early stage of
spermiogenesis.
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