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There are various types of species in the world. They have specifically evolved cellular structure and function for
surviving to environmental changes. Animal cells possess a highly developed mitotic apparatus that is consisted from the
bipolar spindle of microtubules and its associated proteins for equally segregation of nuclear genome to the descendants.
To ensure that, the actin-myosin ring constricts cell body into two at the final stage of cell division. These process is
progressed by orchestrate function of biomolecules including cytoskeletons. Molecular mechanisms of cell division have
been well investigated in animal cells and yeasts. However, considerable numbers of eukaryotic cells that can divide
without formation of the bipolar spindle nor myosin for cytokinesis exist in our world. It is not surprisingly that ancient
eukaryotes can divide by a different mechanism from cells studied well in the modern biology. This study aims to reveal
the molecular mechanism of cell division in the ciliate Tetrahymena. This organism is evolutionally diverged from the
animal lineage at very early stage. Tetrahymen cells possess two functional-differentiated nuclei in a single cell. In
vegetative growing cells all gene-expression is induced in a macronucleus (MAC). On the other hand, a micronucleus
(MIC) is responsible to gamogenesis, and MAC is regenerated from conjugated MIC after old MAC is eliminated during
the mating. In cell division MIC is segregated by mitosis whereas MAC is amitosis. Both systems require microtubules for
nuclear division. Thus, microtubule-associated proteins may be critically important to specify their division pattern.

More than 60 genes encoding microtubule-motor proteins in the Tetrahymena genome. After functional prediction
from the primary structure, we found that the number of minus-end directed motor could be restricted to six. Since two
cytoplasmic dynein are dispensable for a cell division in Tetrahymena, we targeted on two members in kinesin 14-family,
KIF14A and B, highly expressed in actively growing cells. Gene-disruption analysis revealed that KIF14A is not required
for MAC division but for MIC division and nuclear exchange in cell conjugation. Another type of KIF14 may be involved
to control the microtubule organization in MAC division.

Meanwhile, we studied division of cell-cycle synchronized cells using several kinds of chemicals affecting
biomolecule function. We found that even in the presence of an actin-inhibiting drug, Latrunculin-A, initiation of furrow
ingression and its progress were not suppressed. It is possible that Tetrahymena cells have evolutionally maintained (or
newly aquired) the actin filament-independent mechanism of binary fission. This finding is remarkable because as long as
we know there is no eukaryotic cells that can constrict cell body without function of actin filaments.




