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chromosomal complement determination by the mouse sperm antibody system. In the mouse,
the sex chromosomal constitution is determined during meiosis by the trans-acting factors
present in premeiotic germ cells (i.e., primordial germ cells), as well as by the egg-transferred
genetic factors originating from the spermatogenic cells. The present study aimed at clarifying
to what extent the determination of the sex chromosomal constitution in spermatogonia is
dependent on the sperm antibody system using the Ishikawa cells, the mouse embryonic stem
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cell line (ES cell)-derived germ cell-like cells. Using a mouse sperm antibody system, I was able
to detect only paternal contributions in these cells. The sex chromosomal constitution was
determined by the sperm antibody system in 12 of 23 and in 10 of 25 cells derived from the
male and female pronuclei, respectively. In Ishikawa cells, the protein was also localized in the
nucleus of the cells, but it was found in the centriole of the sperm. These results suggest that
the determination of the sex chromosomal constitution in mouse sperm in vivo occurs before
gamete pronuclear fusion. In addition, I found that in the ES cell-derived cells, the sex
chromosomal constitution was determined by the sperm antibody system with equal efficiency
in both male and female pronuclei. The present findings suggest that the sperm antibody system
may be used to verify the sex chromosomal constitution of human gametes.1. Field of the
Invention This invention relates to a roller shutter which includes an outer shutter rod, an inner
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