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�C�e�l�l�s� �s�e�n�s�e� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�r�o�u�n�d� �t�h�e�m�,� �f�o�r� �e�x�a�m�p�l�e� �t�h�e� 
�a�m�o�u�n�t� �o�f� �n�u�t�r�i�e�n�t�s� �a�n�d� �h�o�r�m�o�n�e�s�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� 
�a�n�d� �p�r�e�s�s�u�r�e�,� �a�n�d� �d�e�c�i�d�e� �w�h�a�t� �k�i�n�d� �o�f� �a�c�t�i�v�i�t�i�e�s� �t�o� �u�n�d�e�r�t�a�k�e� 
�u�s�i�n�g� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�.� �G�e�r�m� �c�e�l�l�s�,� �w�h�i�c�h� �p�r�o�d�u�c�e� �s�p�e�r�m� �a�n�d� 
�e�g�g�s�,� �b�e�g�i�n� �h�a�l�v�i�n�g� �t�h�e�i�r� �n�u�m�b�e�r� �o�f� �c�h�r�o�m�o�s�o�m�e�s� �d�u�r�i�n�g� �a� 
�s�p�e�c�i�a�l� �k�i�n�d� �o�f� �c�e�l�l� �d�i�v�i�s�i�o�n� �c�a�l�l�e�d� �m�e�i�o�s�i�s�,� �i�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� 
�a�m�b�i�e�n�t� �c�o�n�d�i�t�i�o�n�s�.� �I�n� �o�u�r� �l�a�b�o�r�a�t�o�r�y� �w�e� �u�s�e� �t�h�e� �f�i�s�s�i�o�n� �y�e�a�s�t� 
Schizosaccharomyces pombe�,� �t�h�e� �s�i�m�p�l�e�s�t� �o�r�g�a�n�i�s�m� �t�h�a�t� 
�p�e�r�f�o�r�m�s� �m�e�i�o�s�i�s�,� �t�o� �r�e�s�e�a�r�c�h� �t�h�e� �m�e�c�h�a�n�i�s�m� �b�y� �w�h�i�c�h� �c�e�l�l�s� 
�s�w�i�t�c�h� �f�r�o�m� �m�i�t�o�s�i�s�,� �t�h�e� �k�i�n�d� �o�f� �c�e�l�l� �d�i�v�i�s�i�o�n� �t�h�a�t� �d�i�v�i�d�e�s� 
�c�e�l�l�s� �e�q�u�a�l�l�y� �t�o� �c�r�e�a�t�e� �t�w�o� �i�d�e�n�t�i�c�a�l� �c�e�l�l�s�,� �t�o� �m�e�i�o�s�i�s�,� �w�h�i�c�h� 
�i�s� �e�s�s�e�n�t�i�a�l� �f�o�r� �b�r�i�n�g�i�n�g� �f�o�r�t�h� �g�e�n�e�t�i�c�a�l�l�y� �d�i�v�e�r�s�e� �p�r�o�g�e�n�y�.� 

I.  Signaling pathways that regulate the onset of 
sexual differentiation

�W�e� �h�a�v�e� �b�e�e�n� �t�r�y�i�n�g� �t�o� �e�l�u�c�i�d�a�t�e� �h�o�w� �f�i�s�s�i�o�n� �y�e�a�s�t� �c�e�l�l�s� 
�s�w�i�t�c�h� �t�h�e�i�r� �m�o�d�e� �o�f� �c�e�l�l� �c�y�c�l�e� �f�r�o�m� �m�i�t�o�t�i�c� �t�o� �m�e�i�o�t�i�c�.� �W�e� 
�f�o�c�u�s� �o�n� �a� �h�i�g�h�l�y� �c�o�n�s�e�r�v�e�d� �k�i�n�a�s�e�,� �n�a�m�e�l�y� �T�a�r�g�e�t� �o�f� 
�r�a�p�a�m�y�c�i�n� �(�T�O�R�)� �k�i�n�a�s�e�,� �w�h�i�c�h� �p�l�a�y�s� �k�e�y� �r�o�l�e�s� �i�n� �t�h�e� 
�r�e�c�o�g�n�i�t�i�o�n� �o�f� �n�u�t�r�i�t�i�o�n� �a�n�d� �t�h�e� �o�n�s�e�t� �o�f� �s�e�x�u�a�l� 
�d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �i�n� �f�i�s�s�i�o�n� �y�e�a�s�t�.� �T�O�R� �k�i�n�a�s�e� �f�o�r�m�s� �t�w�o� �t�y�p�e�s� 
�o�f� �c�o�m�p�l�e�x�e�s�,� �T�O�R�C�1� �a�n�d� �T�O�R�C�2�.� �T�O�R�C�1� �c�o�n�t�a�i�n�s� �T�o�r�2� �a�s� 
�i�t�s� �c�a�t�a�l�y�t�i�c� �s�u�b�u�n�i�t� �a�n�d� �i�s� �e�s�s�e�n�t�i�a�l� �t�o� �s�u�p�p�r�e�s�s� �s�e�x�u�a�l� 
�d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �n�i�t�r�o�g�e�n�.� +�o�w�e�v�e�r�,� �t�h�e� 
�c�r�i�t�i�c�a�l� �e�f�f�e�c�t�o�r�s� �o�f� �T�O�R�C�1� �t�h�a�t� �f�u�n�c�t�i�o�n� �i�n� �t�h�e� �s�u�p�p�r�e�s�s�i�o�n� 
�o�f� �s�e�x�u�a�l� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �h�a�v�e� �r�e�m�a�i�n�e�d� �l�a�r�g�e�l�y� �u�n�k�n�o�w�n�.
�W�e� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �T�O�R�C�1� �c�o�u�l�d� �p�h�o�s�p�h�o�r�y�l�a�t�e� �a�n� 
�R�N�A�-�b�i�n�d�i�n�g� �p�r�o�t�e�i�n�,� �M�e�i�2�,� in vitro�.� �M�e�i�2� �i�s� �t�h�e� �m�a�s�t�e�r� 
�r�e�g�u�l�a�t�o�r� �t�h�a�t� �s�w�i�t�c�h�e�s� �t�h�e� �c�e�l�l� �c�y�c�l�e� �f�r�o�m� �m�i�t�o�t�i�c� �t�o� �m�e�i�o�t�i�c�.� 
�M�e�i�2� �i�s� �a�l�s�o� �k�n�o�w�n� �t�o� �b�e� �i�n�v�o�l�v�e�d� �i�n� �e�a�r�l�i�e�r� �s�t�e�p�s� �o�f� �s�e�x�u�a�l� 
�d�i�f�f�e�r�e�n�t�i�a�t�i�o�n�.� �W�e� �f�o�u�n�d� �t�h�a�t� �n�o�n�-�p�h�o�s�p�h�o�r�y�l�a�t�a�b�l�e� �M�e�i�2�,� �i�n� 
�w�h�i�c�h� �t�h�e� �n�i�n�e� �p�h�o�s�p�h�o�r�y�l�a�t�i�o�n� �s�i�t�e�s� �w�e�r�e� �c�h�a�n�g�e�d� �t�o� 
�a�l�a�n�i�n�e�,� �b�e�c�a�m�e� �m�o�r�e� �s�t�a�b�l�e� �t�h�a�n� �t�h�e� �w�i�l�d�-�t�y�p�e� �i�n� �t�h�e� 
�p�r�e�s�e�n�c�e� �o�f� �n�i�t�r�o�g�e�n�.� �W�e� �f�u�r�t�h�e�r� �s�h�o�w�e�d� �t�h�a�t� �M�e�i�2� �w�a�s� 
�p�o�l�y�u�b�i�q�u�i�t�y�l�a�t�e�d� in vivo� �i�n� �a� �T�O�R�C�1�-�d�e�p�e�n�d�e�n�t� �m�a�n�n�e�r�.� 

�F�r�o�m� �t�h�e�s�e� �o�b�s�e�r�v�a�t�i�o�n�s� �w�e� �p�r�o�p�o�s�e� �t�h�a�t� �T�O�R�C�1� �c�o�n�t�r�i�b�u�t�e�s� 
�t�o� �t�h�e� �s�u�p�p�r�e�s�s�i�o�n� �o�f� �s�e�x�u�a�l� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� 
�r�i�c�h� �n�u�t�r�i�t�i�o�n� �t�h�r�o�u�g�h� �p�h�o�s�p�h�o�r�y�l�a�t�i�o�n� �a�n�d� �d�e�s�t�a�b�i�l�i�z�a�t�i�o�n� �o�f� 
�M�e�i�2� �(�F�i�g�u�r�e� �1�)� �(�O�t�s�u�b�o� �e�t� �a�l�.�,� �2�0�1��)�.

II.  The molecular mechanisms that establish 
the meiosis-specific transcription profile

�E�x�p�r�e�s�s�i�o�n� �o�f� �h�u�n�d�r�e�d�s� �o�f� �g�e�n�e�s� �i�s� �u�p�r�e�g�u�l�a�t�e�d� �d�u�r�i�n�g� 
�m�e�i�o�s�i�s�.� �W�e� �h�a�v�e� �s�h�o�w�n� �t�h�a�t� �s�p�e�c�i�f�i�c� �c�o�n�t�r�o�l� �o�f� �t�h�e� �s�t�a�b�i�l�i�t�y� 
�o�f� �m�e�i�o�t�i�c� �t�r�a�n�s�c�r�i�p�t�s�,� �w�h�i�c�h� �i�s� �o�r�c�h�e�s�t�r�a�t�e�d� �b�y� �t�h�e� �i�n�t�e�r�p�l�a�y� 
�b�e�t�w�e�e�n� �R�N�A�-�b�i�n�d�i�n�g� �p�r�o�t�e�i�n�s� �a�n�d� �a� �l�o�n�g� �n�o�n�-�c�o�d�i�n�g� �R�N�A�,� 
�c�o�n�t�r�i�b�u�t�e�s� �t�o� �t�h�e� �m�e�i�o�s�i�s�-�s�p�e�c�i�f�i�c� �g�e�n�e� �e�x�p�r�e�s�s�i�o�n� �i�n� �f�i�s�s�i�o�n� 
�y�e�a�s�t�.� �U�n�d�e�r�s�t�a�n�d�i�n�g� �p�r�e�c�i�s�e� �m�e�c�h�a�n�i�s�m�s� �o�f� �t�h�i�s� �c�o�n�t�r�o�l� �w�i�l�l� 
�s�h�e�d� �l�i�g�h�t� �o�n� �t�h�e� �r�e�g�u�l�a�t�i�o�n� �o�f� �t�i�m�e�l�y� �g�e�n�e� �e�x�p�r�e�s�s�i�o�n� �d�u�r�i�n�g� 
�m�e�i�o�s�i�s�.
�A� �m�e�i�o�s�i�s�-�s�p�e�c�i�f�i�c� �n�u�c�l�e�a�r� �b�o�d�y� �i�n� �f�i�s�s�i�o�n� �y�e�a�s�t�,� �c�a�l�l�e�d� 
�M�e�i�2� �d�o�t�,� �p�r�o�m�o�t�e�s� �t�h�e� �p�r�o�g�r�e�s�s�i�o�n� �o�f� �m�e�i�o�s�i�s� �b�y� 
�s�e�q�u�e�s�t�e�r�i�n�g� �a�n�d� �i�n�h�i�b�i�t�i�n�g� �M�m�i�1� �p�r�o�t�e�i�n�,� �a� �c�r�u�c�i�a�l� �f�a�c�t�o�r� 
�i�n�v�o�l�v�e�d� �i�n� �t�h�e� �s�e�l�e�c�t�i�v�e� �e�l�i�m�i�n�a�t�i�o�n� �o�f� �m�e�i�o�s�i�s�-�s�p�e�c�i�f�i�c� 
�t�r�a�n�s�c�r�i�p�t�s� �(�F�i�g�u�r�e� �2�)�.� �T�h�e� �M�e�i�2� �d�o�t� �i�s� �c�o�m�p�o�s�e�d� �o�f� �t�h�e� 
�R�N�A�-�b�i�n�d�i�n�g� �p�r�o�t�e�i�n� �M�e�i�2� �a�n�d� �a� �l�o�n�g� �n�o�n�-�c�o�d�i�n�g� �R�N�A� 
�s�p�e�c�i�e�s� �t�e�r�m�e�d� �m�e�i�R�N�A�.� �W�e� �h�a�v�e� �s�h�o�w�n� �p�r�e�v�i�o�u�s�l�y� �t�h�a�t� 
�M�e�i�2� �p�h�y�s�i�c�a�l�l�y� �i�n�t�e�r�a�c�t�s� �w�i�t�h� �m�e�i�R�N�A� �a�n�d� �f�o�r�m�s� �t�h�e� �d�o�t� 
�s�t�r�u�c�t�u�r�e� �a�t� �t�h�e� �c�h�r�o�m�o�s�o�m�a�l� sme2� �l�o�c�u�s�,� �w�h�i�c�h� �e�n�c�o�d�e�s� 
�m�e�i�R�N�A�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �t�r�a�n�s�c�r�i�p�t�i�o�n� �o�f� �m�e�i�R�N�A� �(�F�i�g�u�r�e� 
�2�)�.� �W�e� �h�a�v�e� �f�u�r�t�h�e�r� �s�h�o�w�n� �t�h�a�t� �m�e�i�R�N�A� �c�a�r�r�i�e�s� �n�u�m�e�r�o�u�s� 
�c�o�p�i�e�s� �o�f� �t�h�e� �D�S�R� �m�o�t�i�f�,� �w�h�i�c�h� �i�s� �r�e�c�o�g�n�i�z�e�d� �s�p�e�c�i�f�i�c�a�l�l�y� �b�y� 
�M�m�i�1�,� �a�n�d� �t�h�a�t� �m�e�i�R�N�A� �i�s� �i�n�d�e�e�d� �a� �t�a�r�g�e�t� �e�l�i�m�i�n�a�t�e�d� �b�y� 
�M�m�i�1�.� �T�h�u�s�,� �t�h�e� �m�o�l�e�c�u�l�a�r� �m�e�c�h�a�n�i�s�m�s� �u�n�d�e�r�l�y�i�n�g� �t�h�e� 
�s�p�e�c�i�f�i�c� �l�o�c�a�l�i�z�a�t�i�o�n� �o�f� �m�e�i�R�N�A� �t�o� �i�t�s� �g�e�n�e�t�i�c� �l�o�c�u�s� �a�n�d� �t�h�e� 
�i�m�p�o�r�t�a�n�c�e� �o�f� �t�h�i�s� �l�o�c�a�l�i�z�a�t�i�o�n� �i�n� �t�h�e� �i�n�a�c�t�i�v�a�t�i�o�n� �o�f� �M�m�i�1� 
�p�r�o�v�i�d�e� �i�n�t�e�r�e�s�t�i�n�g� �q�u�e�s�t�i�o�n�s�.
�W�e� �f�o�u�n�d� �t�h�a�t� �M�m�i�1� �i�s� �e�s�s�e�n�t�i�a�l� �t�o� �a�n�c�h�o�r� �m�e�i�R�N�A� �t�o� �i�t�s� 
�c�o�d�i�n�g� �l�o�c�u�s� sme2�.� �M�e�a�n�w�h�i�l�e�,� �o�v�e�r�e�x�p�r�e�s�s�i�o�n� �o�f� �m�e�i�R�N�A� 
�p�r�o�m�o�t�e�d� �a�c�c�u�m�u�l�a�t�i�o�n� �o�f� �M�m�i�1� �t�o� �t�h�e� sme2� �l�o�c�u�s� �a�n�d� 
�r�e�d�u�c�e�d� �a�c�t�i�v�e� �M�m�i�1� �i�n� �t�h�e� �c�e�l�l�.� �T�h�e�s�e� �f�i�n�d�i�n�g�s� �i�n�d�i�c�a�t�e� �t�h�a�t� 
�M�m�i�1� �f�a�c�i�l�i�t�a�t�e�s� �t�h�e� �r�e�t�e�n�t�i�o�n� �o�f� �m�e�i�R�N�A� �a�t� �i�t�s� �g�e�n�e�t�i�c� �l�o�c�u�s� 
�a�s� �i�t� �i�s� �t�r�a�n�s�c�r�i�b�e�d�,� �a�n�d� �t�h�a�t� �t�h�e� �a�n�c�h�o�r�e�d� �m�e�i�R�N�A� �t�h�e�n� 
�a�t�t�r�a�c�t�s� �M�m�i�1� �a�n�d� �i�n�h�i�b�i�t�s� �t�h�e� �f�u�n�c�t�i�o�n� �o�f� �t�h�i�s� �p�r�o�t�e�i�n� 
�(�S�h�i�c�h�i�n�o� �e�t� �a�l�.�,� �2�0�1��)�.� 

III. Meiosis-specific cell cycle regulation  
�I�n� �b�o�t�h� �m�i�t�o�s�i�s� �a�n�d� �m�e�i�o�s�i�s�,� �t�h�e� �a�c�c�u�m�u�l�a�t�i�o�n� �a�n�d� 
�a�c�t�i�v�a�t�i�o�n� �o�f� �M�-�p�h�a�s�e� �p�r�o�m�o�t�i�n�g� �f�a�c�t�o�r� �(�M�P�F�)�,� �c�o�m�p�o�s�e�d� �o�f� 
�C�d�k� �a�n�d� �B�-�t�y�p�e� �c�y�c�l�i�n� �(�C�d�c�2� �a�n�d� �C�d�c�1�� �i�n� S. pombe�,� 
�r�e�s�p�e�c�t�i�v�e�l�y�)� �i�s� �r�e�q�u�i�r�e�d� �b�e�f�o�r�e� �n�u�c�l�e�a�r� �d�i�v�i�s�i�o�n�.� �W�h�e�n� �c�e�l�l�s� 
�e�x�i�t� �f�r�o�m� �M� �p�h�a�s�e� �t�o� �e�n�t�e�r� �t�h�e� �n�e�x�t� �p�h�a�s�e� �o�f� �t�h�e� �c�e�l�l� �c�y�c�l�e�,� 
�t�h�e� �M�P�F� �l�e�v�e�l� �m�u�s�t� �b�e� �r�e�d�u�c�e�d�.� �I�n� �m�e�i�o�s�i�s�,� �h�o�w� �i�s� �t�h�e� �M�P�F� 
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Postdoctoral Fellow: SHICHINO, Yuichi
Visiting Scientist: OTSUBO, Yoko
Secretary: SAKAGAMI, Mari 

�F�i�g�u�r�e� �1�.� �A� �s�c�h�e�m�a�t�i�c� �o�f� �t�h�e� �s�u�p�p�r�e�s�s�i�o�n� �o�f� �s�e�x�u�a�l� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �b�y� 
�T�O�R�C�1� �t�h�r�o�u�g�h� �p�h�o�s�p�h�o�r�y�l�a�t�i�o�n� �o�f� �M�e�i�2�.

�F�i�g�u�r�e� �2�.� �C�o�-�l�o�c�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �M�e�i�2� �d�o�t� �c�o�m�p�o�n�e�n�t�s�.� �T�h�e� �u�p�p�e�r� �p�a�n�e�l�s� 
�d�i�s�p�l�a�y� �l�o�c�a�l�i�z�a�t�i�o�n� �o�f� �m�e�i�R�N�A�,� �M�e�i�2� �a�n�d� �M�m�i�1�,� �a�n�d� �t�h�e� �l�o�w�e�r� �p�a�n�e�l�s� 
�d�i�s�p�l�a�y� �l�o�c�a�l�i�z�a�t�i�o�n� �o�f� �m�e�i�R�N�A�,� �t�h�e� sme2� �l�o�c�u�s� �a�n�d� �M�m�i�1�.� �T�h�e� �c�e�l�l�u�l�a�r� 
�c�o�n�t�o�u�r� �i�s� �s�h�o�w�n� �i�n� �a� �d�o�t�t�e�d� �l�i�n�e�.
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�1�

�l�e�v�e�l� �r�e�g�u�l�a�t�e�d� �b�e�t�w�e�e�n� �t�h�e� �f�i�r�s�t� �m�e�i�o�t�i�c� �d�i�v�i�s�i�o�n� �(�m�e�i�o�s�i�s� �I�)� 
�a�n�d� �t�h�e� �s�e�c�o�n�d� �m�e�i�o�t�i�c� �d�i�v�i�s�i�o�n� �(�m�e�i�o�s�i�s� �I�I�)�,� �d�u�r�i�n�g� �w�h�i�c�h� 
�t�w�o� �s�e�q�u�e�n�t�i�a�l� �n�u�c�l�e�a�r� �d�i�v�i�s�i�o�n�s� �t�a�k�e� �p�l�a�c�e"� �W�e� �a�r�e� 
�i�n�t�e�r�e�s�t�e�d� �i�n� �t�h�e� �m�o�l�e�c�u�l�a�r� �m�e�c�h�a�n�i�s�m�s� �e�n�a�b�l�i�n�g� �t�h�e� �m�e�i�o�t�i�c� 
�c�e�l�l� �c�y�c�l�e�.� �W�e� �h�a�v�e� �s�h�o�w�n� �p�r�e�v�i�o�u�s�l�y� �t�h�a�t� �a� �m�e�i�o�s�i�s�-�s�p�e�c�i�f�i�c� 
�i�n�h�i�b�i�t�o�r� �o�f� �t�h�e� �a�n�a�p�h�a�s�e�-�p�r�o�m�o�t�i�n�g� �c�o�m�p�l�e�x��c�y�c�l�o�s�o�m�e� 
�(�A�P�C��C�)�,� �n�a�m�e�l�y� �M�e�s�1�,� �p�r�o�t�e�c�t�s� �C�d�c�1�� �f�r�o�m� �c�o�m�p�l�e�t�e� 
�d�e�s�t�r�u�c�t�i�o�n� �a�t� �a�n�a�p�h�a�s�e� �o�f� �m�e�i�o�s�i�s� �I�.� �T�h�i�s� �s�e�c�u�r�e�s� �t�h�e� 
�r�e�t�e�n�t�i�o�n� �o�f� �a� �s�u�f�f�i�c�i�e�n�t� �l�e�v�e�l� �o�f� �M�P�F� �a�c�t�i�v�i�t�y� �t�o� �c�o�n�d�u�c�t� 
�m�e�i�o�s�i�s� �I�I�.
�W�e� �i�s�o�l�a�t�e�d� �m�u�t�a�n�t�s� �d�e�f�e�c�t�i�v�e� �i�n� spo5�,� �w�h�i�c�h� �e�n�c�o�d�e�s� �a� 
�m�e�i�o�s�i�s�-�s�p�e�c�i�f�i�c� �R�N�A�-�b�i�n�d�i�n�g� �p�r�o�t�e�i�n�,� �i�n� �a� �n�e�w� �s�c�r�e�e�n�i�n�g� �t�o� 
�i�d�e�n�t�i�f�y� �m�u�t�a�n�t�s� �d�e�f�i�c�i�e�n�t� �i�n� �t�h�e� �p�r�o�g�r�e�s�s�i�o�n� �o�f� �m�e�i�o�s�i�s� �I�I�.� 
�W�e� �f�o�u�n�d� �t�h�a�t� spo5� �m�u�t�a�n�t� �c�e�l�l�s� �l�o�s�t� �C�d�c�1�� �p�r�e�m�a�t�u�r�e�l�y� 
�p�r�i�o�r� �t�o� �m�e�i�o�s�i�s� �I�I� �(�F�i�g�u�r�e� ��)�.� �T�h�e� �d�e�f�e�c�t� �i�n� �m�e�i�o�s�i�s� �I�I� �i�n� �t�h�e� 
spo5� �m�u�t�a�n�t�s� �w�a�s� �r�e�c�o�v�e�r�e�d� �b�y� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �C�D�K� �a�c�t�i�v�i�t�y�.� 
�F�u�r�t�h�e�r�m�o�r�e�,� �a�c�c�u�m�u�l�a�t�i�o�n� �o�f� cdc13� �t�r�a�n�s�c�r�i�p�t�s� �d�u�r�i�n�g� 
�m�e�i�o�s�i�s� �I�I� �w�a�s� �l�o�w�e�r� �i�n� spo5� �m�u�t�a�n�t� �c�e�l�l�s� �t�h�a�n� �i�n� �w�i�l�d�-�t�y�p�e� 
�c�e�l�l�s�.� �T�h�e�s�e� �f�i�n�d�i�n�g�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �S�p�o�5� �i�s� �a� �n�o�v�e�l� �f�a�c�t�o�r� �t�h�a�t� 
�c�o�n�t�r�i�b�u�t�e�s� �t�o� �t�h�e� �r�e�g�u�l�a�t�i�o�n� �o�f� �t�h�e� �e�x�p�r�e�s�s�i�o�n� �o�f� �C�d�c�1�� 
�d�u�r�i�n�g� �m�e�i�o�s�i�s� �(�A�r�a�t�a� et al�.� �2�0�1��)�.� 

Publication List
〔Original papers〕

�� �A�o�i�,� �Y�.�,� �K�a�w�a�s�h�i�m�a�,� �S�.�A�.�,� �S�i�m�a�n�i�s�,� 9�.�,� �Y�a�m�a�m�o�t�o�,� �M�.�,� �a�n�d� �S�a�t�o�,� �M�.� 
�(�2�0�1��)�.� �O�p�t�i�m�i�z�a�t�i�o�n� �o�f� �t�h�e� �a�n�a�l�o�g�u�e�-�s�e�n�s�i�t�i�v�e� �C�d�c�2��C�d�k�1� �m�u�t�a�n�t� �b�y� �i�n� 
�v�i�v�o� �s�e�l�e�c�t�i�o�n� �e�l�i�m�i�n�a�t�e�s� �p�h�y�s�i�o�l�o�g�i�c�a�l� �l�i�m�i�t�a�t�i�o�n�s� �t�o� �i�t�s� �u�s�e� �i�n� �c�e�l�l� 
�c�y�c�l�e� �a�n�a�l�y�s�i�s�.� �O�p�e�n� �B�i�o�l�.� ��,� �1��0�0���.

�� �A�r�a�t�a�,� �M�.�,� �S�a�t�o�,� �M�.�,� �Y�a�m�a�s�h�i�t�a�,� �A�.�,� �a�n�d� �Y�a�m�a�m�o�t�o�,� �M�.� �(�2�0�1��)�.� �T�h�e� 
�R�N�A�-�b�i�n�d�i�n�g� �p�r�o�t�e�i�n� �S�p�o�5� �p�r�o�m�o�t�e�s� �m�e�i�o�s�i�s� �I�I� �b�y� �r�e�g�u�l�a�t�i�n�g� �c�y�c�l�i�n� 
�C�d�c�1�� �i�n� �f�i�s�s�i�o�n� �y�e�a�s�t�.� �G�e�n�e�s� �C�e�l�l�s� �1��,� �2�2�5�-�2���.

�� +�i�r�a�i�,� +�.�,� �A�r�a�i�,� �K�.�,� �K�a�r�i�y�a�z�o�n�o�,� �R�.�,� �Y�a�m�a�m�o�t�o�,� �M�.�,� �a�n�d� �S�a�t�o�,� �M�.� �(�2�0�1��)�.� 
�T�h�e� �k�i�n�e�t�o�c�h�o�r�e� �p�r�o�t�e�i�n� �K�i�s�1��E�i�c�1��M�i�s�1�� �e�n�s�u�r�e�s� �t�h�e� �i�n�t�e�g�r�i�t�y� �o�f� 
�m�i�t�o�t�i�c� �s�p�i�n�d�l�e�s� �t�h�r�o�u�g�h� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �k�i�n�e�t�o�c�h�o�r�e� �f�a�c�t�o�r�s� �M�i�s��
�C�E�N�P�-�I� �a�n�d� �C�E�N�P�-�A�.� �P�L�o�S� �O�n�e� ��,� �e�1�1�1��0�5�.

�� �O�k�a�d�a�,� �N�.�,� �T�o�d�a�,� �T�.�,� �Y�a�m�a�m�o�t�o�,� �M�.�,� �a�n�d� �S�a�t�o�,� �M�.� �(�2�0�1��)�.� �C�D�K�-
�d�e�p�e�n�d�e�n�t� �p�h�o�s�p�h�o�r�y�l�a�t�i�o�n� �o�f� �A�l�p��-�A�l�p�1�� �(�T�A�C�C�-�T�O�G�)� �p�r�o�m�o�t�e�s� �i�t�s� 
�n�u�c�l�e�a�r� �a�c�c�u�m�u�l�a�t�i�o�n� �a�n�d� �s�p�i�n�d�l�e� �m�i�c�r�o�t�u�b�u�l�e� �a�s�s�e�m�b�l�y�.� �M�o�l�.� �B�i�o�l�.� 
�C�e�l�l� �2�5�,� �1����-�1���2�.

�� �O�t�s�u�b�o�,� �Y�.�,� �Y�a�m�a�s�h�i�t�a�,� �A�.�,� �O�h�n�o�,� +�.�,� �a�n�d� �Y�a�m�a�m�o�t�o�,� �M�.� �(�2�0�1��)�.� �S�.� 
�p�o�m�b�e� �T�O�R�C�1� �a�c�t�i�v�a�t�e�s� �t�h�e� �u�b�i�q�u�i�t�i�n�-�p�r�o�t�e�a�s�o�m�a�l� �d�e�g�r�a�d�a�t�i�o�n� �o�f� �t�h�e� 
�m�e�i�o�t�i�c� �r�e�g�u�l�a�t�o�r� �M�e�i�2� �i�n� �c�o�o�p�e�r�a�t�i�o�n� �w�i�t�h� �P�a�t�1� �k�i�n�a�s�e�.� �J� �C�e�l�l� �S�c�i�.� �1�2��,� 
�2����-�2����.

�� �S�h�i�c�h�i�n�o�,� �Y�.�,� �Y�a�m�a�s�h�i�t�a�,� �A�.�,� �a�n�d� �Y�a�m�a�m�o�t�o�,� �M�.� �(�2�0�1��)�.� �M�e�i�o�t�i�c� �l�o�n�g� 
�n�o�n�-�c�o�d�i�n�g� �m�e�i�R�N�A� �a�c�c�u�m�u�l�a�t�e�s� �a�s� �a� �d�o�t� �a�t� �i�t�s� �g�e�n�e�t�i�c� �l�o�c�u�s� �f�a�c�i�l�i�t�a�t�e�d� 
�b�y� �M�m�i�1� �a�n�d� �p�l�a�y�s� �a�s� �a� �d�e�c�o�y� �t�o� �l�u�r�e� �M�m�i�1�.� �O�p�e�n� �B�i�o�l�.� ��,� �1��0�0�2�2�.

�� �T�o�g�a�s�h�i�,� �N�.�,� �Y�a�m�a�s�h�i�t�a�,� �A�.�,� �S�a�t�o�,� �M�.�,� �a�n�d� �Y�a�m�a�m�o�t�o�,� �M�.� �(�2�0�1��)�.� 
�F�u�n�c�t�i�o�n�a�l� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �n�u�c�l�e�a�r� �e�x�p�o�r�t� �a�n�d� �m�R�N�A� �b�i�n�d�i�n�g� �o�f� �m�e�i�o�t�i�c� 
�r�e�g�u�l�a�t�o�r� �S�p�o�5� �i�n� �f�i�s�s�i�o�n� �y�e�a�s�t�.� �B�M�C� �M�i�c�r�o�b�i�o�l�.� �1��,� �1���.

�F�i�g�u�r�e� ��.� �C�d�c�1�� �d�i�s�a�p�p�e�a�r�s� �p�r�e�m�a�t�u�r�e�l�y� �i�n� �t�h�e� spo5� �m�u�t�a�n�t�s�.� �C�d�c�1�� �a�n�d� �a� �s�p�i�n�d�l�e� �p�o�l�e� �b�o�d�y� �m�a�r�k�e�r� �S�f�i�1� �w�e�r�e� �m�o�n�i�t�o�r�e�d� �i�n� �w�i�l�d�-�t�y�p�e� �a�n�d� spo5� �m�u�t�a�n�t� 
�c�e�l�l�s� �i�n� �t�h�e� �c�o�u�r�s�e� �o�f� �m�e�i�o�s�i�s�.� �I�n� �w�i�l�d�-�t�y�p�e� �c�e�l�l�s�,� �C�d�c�1�� �s�i�g�n�a�l� �d�i�m�i�n�i�s�h�e�d� �a�t� �a�n�a�p�h�a�s�e� �o�f� �m�e�i�o�s�i�s� �I� �b�u�t� �r�e�a�p�p�e�a�r�e�d� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �m�e�i�o�s�i�s� �I�I�.� �I�n� spo5� 
�m�u�t�a�n�t� �c�e�l�l�s�,� �C�d�c�1�� �s�i�g�n�a�l� �r�e�a�p�p�e�a�r�e�d� �o�n�l�y� �f�a�i�n�t�l�y� �(�C�e�l�l�-�1�)� �o�r� �d�i�d� �n�o�t� �r�e�a�p�p�e�a�r� �(�C�e�l�l�-�2�)�.
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