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Common developmental mechanisms between somatic cells and zygotes
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In the study, the identification of the proliferative protoplasts among
somatic protoplasts isolated from rice callus was conducted. Through the establishment of modified
methods for protoplast isolation and culture, we successfully traced the initial developmental
profiles of isolated somatic protoplasts, and it was shown that approximate 3.5% of
isolated/cultured protoplasts possess proliferative ability. These suggest that the single cell
level analysis for proliferative and non-proliferative protoplasts is possible to elucidate the
molecular mechanisms of totipotency in plant somatic cells. Moreover, comparison of transcriptome
between proliferating protoplasts and zygotes, the natural totipotent cell, is also available to
estimate the common cellular mechanisms in somatic and zygotic cellular development. To broaden the
scope of investigations using these cells, a procedure for delivery of macromolecules, such as DNA
and proteins, into these cells was also established.
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