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Three-dimensional analysis of ultrastructral changes of nuclear membranes and
chromosomes during cell division using electron microscopy
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In order to elucidate three-dimensionally clarify the ultrastructural
changes of the nuclear envelope, chromatin and chromosome that occur during cell division, HelLa
cells were generated that express red fluorescent protein in lamins, an inner nuclear
envelope-associated protein. Moreover, these cells were observed by using a confocal laser scanning
microscope and the three-dimensional analysed using array tomography methods. As a result, it
revealed that lamin were not exist in these cells during metaphase of cell division. Furthermore, it

was shown that there is a fragmented membrane structure structurally similar to the nuclear
envelope around the chromosomes gathered on the equatorial plane. These results were shown the
possibility that the nuclear envelope did not completely disappear during metaphase of cell division
in which is generally considered to disappear, and that it may remain.
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